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To Hubert H. Humphrey

"There can be no peace in a world plagued by poverty, hunger, disease and illit
eracy...We have the chance-we have the obligation-to create the New World
our forefathers talked of and sought...[A] world not new in its principalities and
kingdoms, but a world new in this final achievable reality: that each child...might
enter human society with the right to health, with the right to education, with the
right to hope, the right to free expression and the right to human opportunity,
because we of this generation willed that it be so." .
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Introduction

'Ihis book. is a collection of 21 papers presented by eminent
econanists and development experts in an invitErl scrninar series,
"Issues in International Develop:lent," orgariizoo. by the Intp..ma
tional School for Econanic Developrent Studies at Colorado State
University dud.n] the acadanic year 1982/1983. These essays focus
on a nlJlll1:er of leadin) issues and concerns that are currently the
major preoccupation of developrrent econanists, {X)licy makers and
practitioners. Issues addressed in these essays are centeroo on
nethodolo:jy and strategies to eradicate poverty, to reduce inca:te
inequality and for d=aling with problems of managE'f':'ent and utiliza
tion of agricultural and water resources in the developin] coun
tries. 'lbese essays are presented in the context of the authors'
past experience and selected developnent problems are analyzed in
the light of the present international setting and future prospects
for dealing with them. C

The International School for Econanic Developrrent Studies
(ISEOO), which sponsore:1 the seminar series in whidl the papers
printed in this volume v.ere presented, is housed in the Department
of .t\gricultural and N3.tural Resource Econanics but is administra
tively responsible to the Office of International PrOjrams at
Colorado State Univeristy. It was establisherl in 1981 with initial
financial support prOlJided by the university's USAID-funded Title
XII Program. ISEDS' personnel engage in educational, researdl and
technical assistance activities in areas relatinJ to econanic and
agricultural developrrent in developinJ nations, with primaryempha
sis on p:>licy analysis, development strategies, and program nBnage
rent aspects.

The erlucational programs of this school are basically designerl
to serve nondegree professional trainin] needs" of a variety of
lesser developed cOW1tries. 'lherefore, its student 1x>dy conSists
largely of middle- and upper-management level goverI1l'rent officials
such as agricultural and irrigation engineers, agricultural scien
tists and economists who serve as administrators, project managers
am other goverrment agency scientists directly responsible for
designing, implerrenting, monitoring and evaluatinJ developnental
programs. 'lhesc ISEDS participants are sponsore:l by a variety of
agencies such as Hubert H. Humphrey Fellowship Program, the U.S.
Agency for International Developrrent, the Ford Foundation, the
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xii

Institute of International Education, NlID-EAST, internationally
oriented consulting firms and developing countIy government agen
cies. The educational c:bjectives of these participants range fran
obtaining specializErl training in new tcch.rri.ques and skills for
pr03ram evaluation and manager.'lent on the one hand to upgrading
their basic professional knowledge and techniques within their
various discipline specialities on the other extreme. PrCXJrams of
study are individually designed for ead1 participant but the sani
nar series viaS used as an int8jrating l'IEchanisn for the student
body and its faculty advisors.

Under the auspices of the International School and with finan
cial support fran Title XII, USAID and. the Hubert H. Humphrey
Fellowship PrCXJram "'Ie organized a sJ;ecial saninar series on "Issues
on International Developrent". This collection of essays that were
presented in the seminar series are categorized into four parts:
narrely, part one deals with the mathodological aspects, part two
outlines s:xne new agriculture and rural development strategies,
p-'lrt three focuses on land and w-dter resources management, am part
four sets forth a nunber of selectoo global issues.

In p:lrt one, the rrethodological as,Pects, are five papers. In
his paper, "Macroecona:tic Policy in the Third wai:'1d -A Structur
alist Perspective, II Lance Taylor reviews the major conclusions of
the naN struc:turalist econanists. He argues that short tenn sta
bilization tools of the tyt:e routinely applied by administrators of
the International Monetary Fund and other orthodox practitioners
can easily have undesirable effects in p:x:>r countries, because
there are important structural features of these econanies that
their m:::x1els do not address. He initially outlines the essential
features of the standard approach and then p::>ints out its v~ak

nesses and possible remedies that could be adopted. Finally, he
suggests lines along \'lhich structuralist analysis can 1:e strength
enErl to make it truly useful as a basis for fOlicy fonnation.

Alain de~anvry in his paper on "GrCMth and Equity: A Strat
egy for Reconciliation" argues that the key structural feature
that detennines the e:;ruity impact of growth is the ge03raphical and
social location of the market for the final consumption goods
prcxiucErl by the key sectors of developing econanies. The key
growth sectors, according to him are· those privileged by investment
in that they have the highest sectoral gross rates of capital
formation. \~hen the market for final consunption goods produced by
these sectors is located either abroad or in consumption expendi
tures that originate in profits and rents, "social disarticulation"
prevails and growth leads to rrore ina:.Iuality. By contrast, he
argues, when it is located in consumption expenditures originating
in wages and fEasant/infonnal sector incanes (implicit wages),
"social articulation" exists and growth tends to be rrore equitable.
L"'1 this context, he evaluates the key difference between classical
and neoclassical m::x1els in tenm of the structural specifications
of oocial disarticulation and articulation and concludes that
neither roodel has much to offer for improving developnent strate
gies. He feels that the first m:x1el is an apology for disarti
culated accumulation and that the second assurres the anmver to the
proolem by p::>stulating that the structural conditions of social
articulation already hold.
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Jerry Eckert, in his paper, "Incane Distribution and Develop
rrent: A Critique of Current I>1ethodology," provides a historical
review of the evolution of incorporating distributional concerns
into the theoxy and practice of developnent. He then looks at the
range of distribution theories that are available currently and
examines a selection of rrodels which attempt to capture certain
distribution concepts to q:erationalize than as planning tools. In
conclusion he suggests SarE needErl further modifications in econom
ic development rrodels so as to rrore effectively address incanc
distribution issues.

Willis Shaner authorErl a paper on "Fanning Systans Research:
An Applied Agricultural Research ~thodology for Fanrers \'lith
Limitoo Resources in the LOCs". He tegins his paper \'ri.th sane
ideas as to why agricultural experiIrent station basErl research in
developing countries is not effective in rrotivating small fanners.
~ follCMS with a description of the fannirg systems approach and
why he thinks it is a rrnre desirable approach to agricultural
research and its dissemination arrong fanners. Sane of the earlier
farming systan research activities as applie:i in several developing
countries are reviewed. He then presents sam unresolvoo issues in
the farming systans approach and a few thoughts on the future of
farming systems research in the developing countries.

Robert Basmann and his associates in their paper, "Sane New
~thods of Pre:iicting Changes in Econanic In~lity Associated
with Trends in GrCMth and Developrrent", describe rone recently
developed rrethods of ITEasuring canprehensive econanic inequality.
They relate interb.3nfOral changes in econanic inequality to basic
trends and potential determinants of econcmic growth and develop
rrent, to grOtTth in levels in per capita incane and expenditure, and
to inflatioruu:y and deflationary movements of carmodity prices,
wage rates and to other selected econanic variables. Their paper
described a quantitative model that is designOO for analysis and
prOOiction of directions am rab~s of intertanfOral change in
inequality in the personal joint distribution of household expendi
tures on canm::x:lities and on securities, tax payr:tents, and the
separate canPJnents of household ineare and wealth. The authors
anphasize dependence of the GIN! measure of inequal i ty on prices,
total e>q;€nditure and selected economic developne.nt trend vari
abIes. Finally, they demonstrate:i the use of their multivariate
personal distribution model to assess the importance of cultural
differences in accountirg for contenporaneous differences of eco
noorl.c inequality tebYeeI1 countries at either different or sarre
levels of econanic development.

Part two of this rock incluces papers poncerned with agricul
tural and rural developrent strategies. It begins with Robert
Evenson's paper, "Econanics of Agricultural GrONth: '!he case of
NJrthern India". In this paper, he reexamines Indian agricultural
production and supply data and attenpts to inte.rpret its gravth
perfonnance in an econanic as oppose:i to an agroncmic frarrework.
The fE.per presents an analysis of the foundation of econanic grONth
base:i on the Indian experience. He analyzes the "deteIT:li.nants of
the determinants" of gro."1th at least in a partial sense. Finally,
Professor Evenson discusses the effects of alternative growth
investment, not just on the supply of agricultural products, tut on
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their prices as well.
Earl O. Heady in his paper on "Agricultural Development Plan

ning: The Thailand Case" describes the leMa State University
experience in building anlaytical planning Jrodels for the Division
of Agricultural Economics staff in Thailand's Ministry of Agricul
ture. He demonstrates how effective application of these rrodels
has helped to elevate the Division fran providin.J rrerely a statis
tical analysis function to serving as the central p::>licy analysis
cell of the Ministry.

Ronald Tinnenneier in his paper on "Agricultural Finance and
Rural Developrrent" reviews saID major policy issues am experiences
relating to rural financial markets and agricultural credit in
developing countries and proposes SQ"IE needed changes in agricul
tural credit pJlicies. He suggests needed manges in: 1) the
organizational framework within which credit programs o~rate;

2) in the institutional fo:rm or mechanisns for robilizing savings
and delivering credit to the end user; and 3) in the operational
procedures so as to reduce high q:>erating costs.

l-lichael Haviland in his pa{:er on "Midcareer Training: A
Development InvestlTIent--Is It Worth the Cost?" evaluates the role
of hurran capital in develo};l!EJ1t, usinJ the ongoing Humphrey inter
national level midcareer training prcgram whim he directs as a
case study. His pa{:er describes the origins of the Humphrey Pro
gram, outlines its oojectives, the way it is teing implanented and
tile early program results.

Ulna Lele in her paper on "Prcblems of Rural DevelOfXl\ent: Sane
Contrasts Between Asia and Africa" ~aws saTe lessons fran the
canparative rural developrrent experiences of new nations in Asia
and Africa during their postindependence pericds. She argues that
unlike Asia, landlessness {:er se is far less an explanation of
rural poverty in Africa. Rather, she feels, the problem to date
lies with the inability of the new governnents in Africa to use
available resources effectively to bring about increases in agri
cultural production and, particularly, proouctivity in the snaIl
land holder sector.

Bruce Jolmston in his paper on "The Design of Rural Develop
trent: A Policy Perspective" emphasizes the importance of adopting
along tenn strategic persp3ctive. He argues that rural develap
trent is inherently a time consuming process, broadly based and
sustainable progress will be rreasured in decades, not years.
Furthernore, he argues, developrrent is essentially a learning
process: the grONth of organizational canpetence and of personal
knowledge and skills are just as essential as capital forma.tion in
the conventional sense. Based on his past experiences, and a
detailed study of alternative patterns of agricultural developrrent
canparing Japan, Taiwan and the United States, he outlines a three
pronged strategy for rural developrent. The first pron.J relates to
the nero for a broadly b3.sed anployment oriented pattern of agri
cultural developrent. The second proIltJ is related to the need to
stren:.Jthen a very limited set of rocial services. The third prong
concerns organization programs designed to strengthen the institu
tional infrastructure and managerial skills needed for rural devel
oprrent.

Part three of this book deals with land and water resources
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manageIrent. 'Ihe lead paper by David Seckler and Kenneth t\bbe on
"'!he lv1anagerrent Factor in Developing Economies" sets forth the
preposition that management is the nns t important factor in eco
nanic develof'-llent. In this pa~r the authors argue that differ
ences in the econanic perfoonance of pecple fran different cultures
is detennined by the kinds of organizations in \\hich they work,
rather than by culturally detennintrl traits of their personalities.
Three types of governroontal organizations - patronistic, adminis
trative and managerial -- are canpared vis-a-vis their impact on
economic developoont efforts. '!heir second profX)sition is that
organizations persist or change as a transitive act of individual
choice and will, not as a result of an intransitive syst.PJll. 'Ihird
ly, they argue that the issues raised by the first ONO prq:x:>sitions
must be settled before a viable theory of economic developnent can
be adapte:l and implemental. 1\ccording to the authors, sophisti
catErl manage'OOl1t systems are especially necessary to operate the
large scale, integrated processes of a m:x:1ern econany vtlich lesser
developed countries are trying to inpleroon.t. They maintain that
reorganization of govenTllent agencies to facilitate a "management
by results" approach, rather than administering programs that
merely monitor inputs, will be necessary before sustainable long
tem economic growt.~ is possible in developing countries. It is
the failure to master these new management systans, \'bich are an
adaptation of Peter Drucker's principle of "management by objec
tives" that is the principle cause of the law econanic perfo.rmance
of lTOst developing nations since ~brld War II. They argue further
that unless this process of organizational and managerial refonn is
implemented in the developing countries as a prior condition, very
little can be expectal fran simple capital resource and technology
transfers fran the developed to the underdeveloped nations.

Daniel Branley in his paper, "Lam and Water Resources: A~
Perspective on Economic nevelofIl'Ent", argues that historically
econanic developrxmt programs have paid too little attention to
natural resources and the critical role they play in economic
processes in the developing countries. FIe lays stress on the
crucial institutional and technical canponents of the local econo-
my -- es~cially as instib.ltions and technique influence control
over - and access to - natural resources. He introduces some
llnflOrtant concepts such as grOllth and develcpment and the differ
ence between them. He also discusses institutions and teclmiques -
the two aspects of a social systan that give rooaning to the tcnn:
"resource". The author concludes that economic developrent activi
ties concerned with natural resources are misguided in two general
aspects. First we terrl to deal with techni.cal innovation - ne\'l

technique -- to solve institutional problems. ·Second, when insti
tutional change is employed, it is often for the wrong reasons dir
ected tcMaros b.'1e wrong prcblern and carried. out at the \'lrong level,
due to incorrect definition of the problem. He argues for institu
tional refonnation ra-t.'1er than for investulent in huge physical
capital stocks as the correct approach for solving roth the problem
of efficiency in the use of resources as well as achieving accep
table rates of gro·tIt:h in output.

Everett Richardson in his paper on ''''water Use r~agemcnt and
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Development" argues for the need for improvement in \..ater use
managenent in developing countries to improve agricultural produc
tion. Dra\ving on the long-tenn Colorado State University exper
ience with on-farm water r:anageroont projects in Pakistan and Egypt,
he outlines a strategy for improving irrigation Hater use effi
ciency in other developing countries that have a heavy dependence
on irrigation in their agricultural sectors.

Hax J:.o..ldennilk and M:lrk Svendsen irl their paper, "Improved
Irrigation \~ater [1anagEnent:A t-B.jor Agricultural Dcvelopnent
Einphasis" outline the magnitude of the challenge facir~ irrigated
agriculture in the ceveloping world, describing s:me of the prob
lems confronting irrigation develoJ?l'OOnt and suggesting serre key
criteria and concepts for planning and implenenting pililic irriga
tion water rnanagell'ent programs. Their focus is on a systems ap
prooch in which major concern is given to the fam level of the
irrigation system which requires an interdisciplinaIy team approach
to problem solving. lastly, they plead for longer-term canmitrnents
fran donor agencies and abandorunent of their "project-by-project"
approach to development.

Peter Rogers in his paper on "Irrigation and Econcrnic Develop
rrent: Sane Lessons fran India" sets forth sane ·of the evidence
obtainable fran India with regard to its interdependenoa between
irrigaton and econanic developnent. His paper reviews the history
of irrigation oovelopnent in India including the planned develop
rent during each of the five year planning periods since India's
indeperuEnce. Based on this analysis, the author concludes that
despite India's ma.ssive investments in irrigation works, the vari
ance of production in food grains production is increasing over
ti.rre. Thus, contrary to the conventional view, he argues ·that
there is sane ambiguity about the importance of irrigation in the
post independence era as a major detenninant of national agricul
bJ.ral production in India, but notes also that large increases in
irrigation efficiency are roth possible and necessary in the fu
ture.

Part four deals \vith global issues. 'I'ne first r:aper, "The
Global Food Situation and the Choice of Developnent Strategy", is
by JOM Hellor who argues that, given the likelihood of vast p:>p
ulation numbers roving into the high growth, mediun incane stage in
many developing countries in the near future, increased food pro
duction represents an important, although insufficient, condition
for continued econanic grCMth and r:overty alleviation throughout
the developing \\Orld. Therefore, widespread dissemination of
tedmological change elements in agriculture will be needed. He
argues that the rrore mature econanies of the \\Orld have a critical
role to play in the success of such an agriculture-led strategy of
economic growth in the developing ~rld. He notes that the devel
oped cOW1tries fOssess the funds and the tedmical expertise to
assist developing countries in undertaking the t~s of infrastruc
tural improvements needed to increase agricultural production and
outlines sore approaches for implementing the required transfer of
capital and technology.

Vernon Ruttan in his paper on "Reforming the Global Agricul
tural Research Support System" deals with the structure of interna
tional donor assistance for agricultural cevelopment. He first
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describes t.l-)e dlanging structure of international· suPlx>rt for
agricultural developrrent. He then goes on to discuss SOI:E of the
sp~cific prchlems associated with these efforts, with a p:lrticular
focus on financial and teclmical assistance for strengthening
national agricultural research capacibJ within targeted cEveloping
countries. Finally, he suggests serre of the refonns needed in the
support for, agricultural research. He feels t~e nee:led reforms are
so substa'ltial that, until they are made, increases in the transfer
of resources to p::>Or countri(~s as advocated. in the rq;x:>rts such as
the Brent Canmission and the Presidential Canmission on Horld
Hunger ~uld be largely counte:rproo.uctive. According to him,
developr.ent of national agricultural researd1. capacity is one of
the Host effective 'vlays to ranove the nost serious constraints on
the ability of poor countries to meet their basic needs and to
sustain other relatcrl agricultural and general development activi
ties. As to strategy for refonn, he advocates greater supp:::>rt for
agriculture -- a..'1d he argues that the present project systan should
00 largely replaced by a "fonnula funding" or "revenue sharing"
approach. Under the "fonnula" approach, he advocates that the size
of donor contribution be tied to the level of danestic supp:::>rt, on
a nation by nation basis.

Edward Schuh in his paper on "Towards Reform of our Interna
tional Monetary and Trade Institutions" focuses his attention on
the grooing irnp:::>rtance of international econanic relationships and
on the growing deficiencies of international econa:ri.c and policy
institutions. He addresses these issues fran b~e ~rspective of
agricultural trade though the principles and issues involved are in
general much broader than agriculture. 'Ihe main argument presented
in his paper is that solution to many of the problems in today' s
\Vorld will not be found in danestic p:::>licies or in Ybat we do with
the darestic institutions. Instead, solutions will be found only
in the refoDn of our international institutions, and in sane cases
in the creation of new international institutions. He briefly
reviews scxne of t,1:1e iJnfXJrtant changes in the structure of the
international econanic system durin:] the past 20 years and then
discusses the recent breakdown and grCMing irrelevance of these
international institutions. Finally, he provides sore suggestions
for chaIX]es needed.

Philip Raup in his paper on "Sane Danestic Consequences of the
Expanded Role of the United States in Meeting World Food l€eds"
discusses sane of the econanic consequences of U.s. involvement in
world trade in focrl grains. He discusses these impacts in terr.t'S of
increases in U.S. fann land values and their geographical distribu
tion across the United States, higher rates. of interest for both
short and long-te:rm capital, rapid relocation of major grain usage
and the consequent migration of cattle feeding to the Southern
Plains. He points out the risk and uncertainty associated \n.th
these changes in the U.S. because of the cl:i.r.latic variability in
the grain producing belt in Europe and the Soviet Union.

Theodore Schultz in his paper on "1\ Critique of the Econanics
of u.s. Foreign Aid ll provides a critical account of the U.s. for
eign aid policy sinoo World War II. He argues that in providing
U.s. foreign aid, insufficient attention has been given to the
imp:::>rtance of health, education and the entrepreneurial ability in
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developing countries and to the critical role of wanen in m:::>st of
their agricultural sectors. He maintains that not enough critical
study has men done of the impact of foreign aid activities on the
developing countries. lbr have the results of limitai serious
sbldy significantly impacted u.s. foreign aid p:>licy, with u.s.
investm:mt in the International Agricultural Research centers as a
notable exception. P.e advocates that any cbnor aid that is l:e.sed
on anti-market biases results in inefficient use of resources. He
argues that a strong and persistent anti-mal:ket bias conceals the
choice between trade and aid. For mst ION incore countries, the
oPfOrtuni.ties to trade are much m:>re im~rtant than foreign aid.
He feels that the economic efficiency of foreign aid as a source of
subsidized capital for the P\llPOse of building structures, equip
rrent and inventories is, in general, unduly wasteful. Rather, he
advocates allocating rrore funds for institution. building and human
capital formation. He laments that foreign aid has for too long
served the recipients' govermtents national p:::>litical and social
objectives and in g) doing has in large IIEasure faile1 to reach
their faDn populations. In his view, an "Old Boys Club" collusion
arronJ the international donor fraternity has been perpetuating this
undesirable siblation. Finally, he advocates a shift in anphasis
to dealiaj f1Dre effectively with incorce and quality of life prob
lems of the fann sector in the ooveloping countries.

In concluding our brief introduction to this book on Issues in
'l'hird World Develo~nt, we ~uld note that prospective readers 
will not find it to be a canprehensive treatIrent of this important
tq:>ic. ~'bat tray J:e lost in canprehensiveness, hcMever, ~ hope
will have been largely offset by gaining early access to what these
selected authors consider to be, fran their ,Perspectives, sane of
the crucial issues faciI)3 practitioners and p:::>licy makers attempt
ing to ad1.ieve sustainable econanic development processes in the
lesser developej countries at the present tine. Few readers would
likely benefit fran reading all of the papers presented; but,
hopefully, all ~uld find s~ of then Particularly useful. Cer
tainly, 'ne found this to be the case among the Participants of the
ISEDS seminar series on "Issues in International Developnent", in
\..tlich these p:lpers ~Jere originally presented and discussed.

~'1e \\Uuld like to take this opp:>rtunity to thank the Hubert H.
Humphrey FcllCMShip Program and CSU' s USAID-funded Title XII Pro
gram for the financial support they extended to us in conducting
this seminar series. ,b also want to thank our colleagues and
ISEDS faculty advisors and staff, who are too many to rrention by
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Macroeconomic Policy in the Third
World-A Structuralist Perspective

Lance Taylor

r-1acro issues have ooen curiously neglected by acadenic devel
oprrent econcrnists - long-run theories haveswampErl the practical
Finance ltinister's question of hCM to get fran one day's crisis to
the next. In recent years, there have been attempts to fill this
gap fran various angles, ranging fran the free-market fundamenta
lisn preached and.partially practiced by the "Chicago Boys" in
Latin America to quite radical approaches. In particular, there
has been substantial effort devoted to "structuralist" theory, with
the name harking back to a school that flourished around ~ Eco
nomic Ccmni.ssion for Latin Aroorica in the 1950s and 1960s. This
paper 2eviews the major conclusions of the new structuralist econo
mists.

'!he starting point is the cbservation that short-ron stabili
zation tools of the type routinely applied by the International
Monetal:y Fund (Ir-1F) and other orthodox practitioners can easily
have undesirable effects in poor countries, because there are
important structural features of their econanies that the usual
nodels leave out. 'lb see why, one must first set out the standard
approach, as in section 1 here. sections 2 through 8 point out its
weaknesses, and possible reroodies. Section 9 sunmarizes, and
suggests lines along ~ich structuralist analysis must be strength-
ened, if it is to be truly useful as a basis for policy fonnation.

1. Orthodox Stabilization Ploys
Imagine a count:r:y facing balance of payments difficulties,

accelerating inflation, and blatant mismanagerrent in key sectors of
the econany. The latter prcblans may incluoo huge purchases of
milita:r:y equifll'OOnt by the generals and admirals who happen to be
running the political show, insatiable greed and speculative. binges
on the part of their military and civilian counterparts in charge
of the PJ,blic enteJ:Prises, or the dcstabil izing itI1pact of rapidly
growing demands for J1Dney wage increases on the part of workers
pushing for i.mrtediate and massive incane redistribution. Canpound
all this with sudden reluctance on the part of foreigncarmerical
bankers to increase their lending and £X)ssible p:>litical pressures
fran the superpowers. What is the econanic policy team supposed to
do?

In ITDst capitalist or mixed econanies (and increasingly even

3
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in oocialist ones) there is a standard set of renedies that b~nds

to be applied, often through the intennediation of the Interna
tional r10netary Fund. One can distinguish at least seven distinct
policies that go into orthodox packages. The first three in the
following list are alrost ahmys recamnended, and the other four
shCM up fre:}Uently as well:

1. Monetary contraction, usually via the imposition of
separate ceilings on credit fran the banking system to
the private sector and the central govenJllent.

2. Devaluation, either explicit or in disguiserl fashion
through cuts in quotas, higher prior deposits for imports
and subsidies for exports and general tighteniD'J of trade
restrictions. In-country econanists may prefer the
latter package of indirect rooasures, while the IMF typi
cally presses for a devaluation upfront.

3. Abolition or reduction of government intervention in the
price systen, e.g. consur:er food subsidies.

4. Internal financial refonn and liberalization, in parti
cular attempts to raise interest rates.

5. External liberalization in the fonn of'rerluction of
barriers to trade and capital flows. Again, t.l1ere may be
strorg differences of opinion as to whether these will be
useful policies, hut the consensus arrong the staffs of
the Fund and the vvorld Bank and many academic consultants
is that liberalization is a good thing.

6. With or without discrete devaluation, there may te advice
to slow the rate at \\hich the local currency is devalued
OV'er ti.Ire inacrawling peg. The slower crawl is sup
posed to dampen expectations and be an anti-inflationary
force.

7. Freezing of wage demands is often reC01'1lreI1ded., to cut
inflationary pressure and perhaps shift the incane dis
tribution taNard high-saving profit. recipients and upper
middle class.

How is a sfecific package fashionerl fran these elements likely
to work? The whole will certainly differ fran the smt of the .
parts, a point taken up in section 9 oolow. But first ~ have to
lock at the canponents, specifically m:>netaI:y contraction in sec
tions 2 and 3, devaluation in 4, effects of intex:vention in fooo
and other markets in 5, interest rate refonn in 6, foreign capital
rncu:kets and the crawling peg in 7, and attanpts at incane redistri
bution in 8.

2. r·1onetaIy Contraction
There are two justifications for m:>net.ary contraction, \\hich

get muddle:l in minds of practitioners of applied orthodoxy who jet
out to the Third World. The first is baSErl on the hoary 6lllation
of exchange fran the quantity theory of m:>ney, which states that
the value (price times quantity) of transactions in the econany is
proportional to the rroney supply. If the quantity of transactions
or output stays constant, then a srmller I"IDney stock ought to be
associated with a 1<:)lW& price level. On this rationale cutting the
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IlOney supply or at least its grCMth is a key anti-inflationary
IIDVe.

Open econany fionetarism retains the hypotheses of the ~ation

of exchange and stable output (or effectively, full employment) but
adds the notion that the price level is detetminErl in the short to
medium run either frau canpetition of imported gOOlis or fran labor
and intennediate ~oorts costs, Le. the levels of the wage and
exchange rate. The IMP couples these assumptions wit.~ the balance
sheet identity for the banking systan -- any rise in the rroney
supply (the banks' main liability item) must l:e balancoo by in
creases in loans to the governnent or private finns, or else by
higher foreign exchange reserves (banks' loans and foreign exchange
holdings are their principal assets). r·t:metary restriction takes
the fonn of ceilings on credit to the government and private sec
tor; the r.a.in benefits are suPrx>sed to cane in the fonn of higher
foreign reserves, not. lower prices.

To apply the open econany m:metarist nodel in detail, first
make projections of output and the price level; then you have rroney
danand. Put limits on goverrment and private 1x>rrowing fran the
banki.n:J system. Fran the banks' balance sheets, the change in
foreign reserves "nust" be detennined as a residual itan. Or, in
other \«>rds, if dorrestic borrowing fran the banki.n:J systen is
restricted, then the balance of payrrents will improve.

This reasoIlinJ persuades many, and is certainly neat - caus
ality runs crisply fran ,.,netary restraint to l~r prices and
better external balance. Doubts can 00 raised, but centp..r on
inelegant details SUd1 as the likely effects of ITDnetary contrac
tion in practice.

One cbjection - FUt forth as often by conservative business
neIl as prCXJressive economists - is that tight ITDney drives up
interest rates on'loans to finns for \«>rldng capital and invest
nent, and thus increases costs. The nonnal business response would
be a cutback in activity, and attempts to pass increased costs
through to higher prices. Even if aggregate demand falls under
nonetary constraint, aggregate supply may fall by more so that
excess derrand for carm:xlities (demarrl minus supply) goes up.
Further inflationazy pressure \«>uld be the result.

The implication is that nonetal:y restraint may be stagfla
tionary in the short-run, in~reasing prices and causing output
contraction if interest rate cost-push is strong enough. The first
nonetarist m:::rlel - less money means lower prices - becanes in
secure. The secorrl nodel - less rroney improves the foreign bal
ance -- goes through l:ecause outPlt contraction ra:luces intenne
diate imrx>rts. Can trade improvenent be made less burdenscme?' In
the orthodox script, devaluation's role is to ~ave the bala..'lce of
paym:mts. But before asking whether it can do so, we should' brief
ly take up the longer run effects of rronetary restriction in an
inflationaxy enviroIlI'OOnt.

3. Inflation, Class Struggle, and GrCMth
Inflation as a macroeconomic phencxoonon is poorly under-

stood - one nee:l only'contanplate the profusion of theories to
recognize the point. Structuralist models are not canplete, but at
least provide a consistent framewo:rk for understanding the
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phenanenon. Three mechanisms are imp:>rtant. First, in many eco
ncmic systems conflicting claims between classes to the available
prcx:1uct get translatErl into steadily rising prices. '!he classic
example is the attenpt by workers to maintain living standards when
there is lagging agricultural supply. Focx:1 prices go up, and they
bid up IIDney wages in consequence. The higher wages are PaSsed
along into higher outplt prices, and a cunulative inflationary
process is set up. l'lere workers willing t.o accept a 10\'1& standard
of living, the inflation\\Ould not occur. But the same can be said
of capitalists - the people \'bo mcu:k up risiI)] r:nney \'lages into
higher prices. Inflation is a sign that a capitalist econany is
trying to sweep class conflict over distribution of prcrluct Wlder
the rug.

The second rrechanism hinges' on the d>servation that class
po~r to enforce claims depends on the economic situation - work
ers may well be IIDre prn'lerful "men inflation is fast or anployment
high. The result in the medium run is the business cycle, and in
the lOI'XJer run a fair stability in the functional incane distribu
tion. The cyclical stoty is as follows: an inves1:.lrent boc.m in the
first instance shifts the incane distribution toward capital
through forced saving. But as employrrent rises and/or inflation
speeds up, labor gains, streI'XJth, and can forCE an increase. in the
real wage. Profit rates fall, investment stagnates, and output
graa1th declines. Wage claims then ercrle, the distribution shifts
towards profits, and the stage is set for another upswing.

Third, conflicting claims are woIked out subject to given
institutional rules. One COlDlon case is lagged wage adjustment to
inflation, say a wage increase in reSfX)nse to~ inflation rates
(Nery secorrl quarter or (Nary year. Under this type of wage index
ation, an acceleration in inflation will reduce the real wage
averaged over the indexing perio:1. In inflationary econany prac
tice, rules are bent according to the macro situation, as in the
profit squeeze JreChanism just described. The main p:>int is that
the rules impose a real incane loss on workers Yhen inflation
accelerates fran their built-in lags.

To explore the implications of these inflation responses, we
have to bring in the financial side of the econc:my. ~ possibili
ties present thanselVes, as described in section 2. Short-run
IIDnetary expansion (for example) may reduce prices by rroderating
interest rate cost-push, or it may not. In the longer run, these
outcorces can be assessed when there is an increased growth rate of
IIDney Slpply. To do theory tractably, we start fran a p:>stulaterl
initial steady state. Across different steady states, can in
creasing the IIDney Slpplygrowth rate raluce the rate of inflation?

Surprisingly, the answer to this question is "yes". The story
goes as follows: An initial acceleration in rroney supply growt.l1
will lend under rapidly adjusting (or "rational") expectations to
an initially faster rate of inflation. Given lagged adjuc;tment of
the IIDney wage, the real wage consistent with indexing goes down.
Wol:kers respond by being IIDre aggressive in wage demands, and.
ultimately the actual real wage (or wage-price ratio) begins to
rise. SaviDJ supply is squeezed, e;md invesbnent stagnates; the
result is reduced demand pressure on catm:Xiity markets am incip
ient decline in the rate of inflation. '!he ratio of rroney supply
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to value of outplt rises and as a COTlS8}Uence interest rates fall
as well. vlorking capital cost-push is reduced, making roan for
higher real wages and a lower steady-state inflation rate consis
tent with the indexing rules.

For this process it occur stably, investors have to be threat
enoo enough by increased wage dema,nds to cut back aggregate demand
and reduce inflationary pressure; a profit-squeeze theory is in
volvoo in this sense. Second, the interest rate decline in re
sponse to a higher m:::mey/outfUt ratio mlst be stronJ enough to
pennit a higher steady state real wage. If not, then the second
phase of the adjusbnent ~n' t go through and faster rroney grCMth
will lead to IlOre rapid inflation, as usually postulated.

This scenario shows clear 1003-run "non-neutrality" in the
econaily. Different rroney supply growth rates are uniquely linked
to different rates of price inflation and output grCMth -- the
signs of the linkages depending on the strength of ~rY~ capital
cost-push. The Irechanisms are structural, and plausible in a Third.

.. lbr1d institutional setting. Orthodox rro:lels that leave them out

.. may be a poor ~sis for fOOllulation of long-tenn m::metary and
gro\'lth pOlicy.

4. Devaiuation - Real 'Effects
Even 'then i t ~rks correctIy, the rronetarist approach leaves

scant roan for currency adjustlrent - the exchange rate may enter
into import costs and the price level, blt otherwise is singularly
absent fran the accounting. To give devaluation a macro role two
additional relationships have to be considererl: internal balance
or the saving gap, and external balance or the trade gap•

. Internal balance says that investment demand must be net by
savinJ fran the goverrnrent, private citizens, and foreigners.
Foreign saving is equivalent to a current acoount deficit, with the
corresponding capital account surplus representing an increase in
foreigners' saving in the fODTl of claims on "our" national l,iealthe
External balance says that the current account deficit is equal to
imports of intennediate, capital' and consumer goods plus interest
paYJrel1tS less exports and net foreign remittances. These balances
represent tVlO restrictions on the macro system -- t..'1ere have to be
tv.'o corresponding endogenous variables. Candidates on the side of
realmagnibldes include invesbnent danand (or output growth), the
level of economic activity as a detenninant of intennediate imports
and national saving, and the current account deficit itself.
Possible endogenous prices are the exchange rate and the aggregate
price level (and implicitly the distribution of incane if the npney
wage is fixed). Different models fo110N frc;rn different hypotheses
regarding which variables are exogenous and \'tlich are endogenous.
In analyzing short run stabilization, it is reasonr1.ble to take the
exchange rate as a };X)licy variable and investment as fixed. 'rhe
level of output, the current account deficit and the internal price
level oocane endogenous if the latter is dete.nnined by producers'
nark-ups CNer intennediate import and wage costs.

Devaluation or an increase in the local currency to Cbl1ar
exchange rate has several effects. Prices \'lill rise within the
econany as inte:rmediate input costs are driven up, even if the
JlPney wage stays fixed. The real wage will fall, and the incane

.,;,'
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distribution may shift fran low-saving workers to high-saving
capitalists or rrark-up inCOl'!E recipients.

A second increase in pJte..ntial saving is fran the trade defi
cit if (as usual) devaluation is the last resort when there is an
unfavorable foreign balan.ce. The rise in local currency prices of
tradoo goods gives an inCCl'Ie gain to ex:£X>rters with one hani but
e>tt.racts a loss fran irnpJrters with the other. The loss exCee:1S
the gain vJhen there is a trade deficit, and real demand for na
tional prcrlucts falls. EquiJTalently, foreign saving goe$ up.

The outcCl'Ie fran higher potential saving is bound to be eco
nanic contraction coupled with a worsening incane distribution
unless export volum3 rcspJnds smartly to the higher exchange rate.
111ere is trooe balance improvement through reduce:1 intermediate
imports, but it corteS at high social cost.

Despite these ill effects, orthodox stabilizers see devalua
tion as unambiguously a useful thing. The reason is that the rise
in danestic value of exports is Sl.1ppJsed to stimulate their produc
tion and sale abroad, and offset the contraction (though not the
price increase nor the real wage oocline). Is this a likely event?
Results differ fran nDdel to rrodel, but in realistic specifications
it can be shown that devaluation will be expansionary when the
elasticity of export volUl'Te wita.'1 respect to the exchange rate
excee:ls the ratio of exr;orts to inteIIl1ediate imports. Note fran
the external balance relationship that Intennediate impJrts +
Capital goais imports = Exports + Deficit if minor itans are anit
ted fran the accounting. The stylized fact is that the trade
deficit or financial capital flow tCMard a developing country is
likely to be less than its capital goods imports. Hence eXfOrts
rrust excee:l. inte:rrnediate imports, and the export elasticity that
guarantees expansiona.IY devaluation can 00 less than one.

An ex:p.::>rt elasticity near one "Iith respect to tl1.e 8.'{change
rate is reasonable in mst countries, but only in a "m::rli.um" run of
rrore than a feN quarters. Before then the export reSpJnse \'lill be
weak, and devaluation stagflationary. If m:metaI".f restraint is
also stagflationary , there is ample pJssibility of excessive con
traction or what has been called "overkill" by thS standard pack
age. ~'1e reblrn to this point in section 9 belo~'1.

5. Intersectoral canplications
The effects of any macro policy are canplicated by the fact

that in many developing countries distributional and price inter
actions beb-leen sectors are canplex. The paradigm case is an
agricultural (or food) sector for which the market is cleared by a
vat:ying price coupled with a non-agricultural sector in which
output respJnds to demand•. vle can begin to understand this system
by locking at hCM incane effects influence COl1SUfOOr decisions.

In the market for food, an increase in non-agricultural output
and inccrne will raise danand. If supply is fixed or not very price
elastic, the incipient demand increase will have to be cut back by
a higher price. Since danand for food consumption is not elastic,
the increase may be sharp.

In the market for non-agricu1tural products, things are harder
to figure out. A rise in the agricultrual price - on the one
hand -- will increase fanners I incanes and their demand for
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industrial pro1ucts. By hyr:x:>thesis for a generally oligopolistic
industrial/service sector, the demand increase will be net by
increased supply.

On the other hand, an increase in foo1 prices will reduce real
incorce elsewhere in the economy (bread or rice becOI'leS rrom expen
sive and your OV'erall Plrc:hasing power falls), leading to less
buying of non-agricultural pro1ucts by non-agriculblralists. Hence
danand for non-foed pro1ucts can either rise or fall with the food
price. Consider the ~ possibilities in an econ01¥ where policy
is suddenly redirected tcMard an increase in agricultural exports.

Fanners' ineate would rise \rith the policy change - it cuts
internal supply and drives up agricultural prices. If danand for
non-agricultural products is dominated by rural incare, there would
be an export-induced l:x:>an. By contrast, if the initial real incane
loss in the non-agricultural sector is the dominant effect, demnd
for industrial pro1ucts ~uld fall and recession result. In t.he
first case, the food price increase is likely to be large, since
demand is price-inelastic; in the second case, the real non
agricultural output loss could be serious. Agricultural exporters
are perched on a knife-edge. Devaluation or other stimuli to
exports do not ease their balancing act.

T'ne same line of reasoning applies to cutting food subsidies,
another ortho1ox policy IlDVe. Demand for food products will fall,
leading to a decline in either i..np:lrts or the internal pro1ucer's
price (or roth). There may be a spillover iriOO demand for non
agricultural goods, leading to OV'erall output contraction. Once
again, a foreign balance improvem:mt is obtainoo at the cost of
rErluced eoJrnnic activity and a price-inducOO. shift in the incane
distribution against the poor who devote a large share of their
spending to fbod.

These two examples shCM that the tenns of trade bebreen the
agricultural and. non-agricultural sectors are in principle highly
sensitive to attEmpte::1. ~licy manges. Given that food pro1ucts
make .up a large share of total production arrl consumption activity
in poor countries, the conse:;IUent shifts in incane distribution and
resource allocation could be expected to be large. In practice,
violent responses are not frequently ooserved. The reason is that
goverruoonts alrrost always intervene in food markets, separat.i.n] and
stabilizing consumer, pro1ucer, and import prices to tJ:y to main
tain or at mst ~inally alter the status quo arron:J the interest
groups involved.

This p:>licy stance responds to the structure of a J.X>Or econany
in which price fonnation and. output responses vary significantly
across sectors - this sort of problan is less serious in a rrore
hOllDCJenous developOO country. Simple atterrpts ·to alter the terms
of trade via shifting food subsidy rates or agricultural expOrt
prarotion scherres are lx>und to have general equilibriun effects
~ich will call forth reaction on the part of groups that get hurt.
In sone circumstances, such policy changes might be sensible; they
are just extremely difficult to apply.

6. M::>ngering Financial Refo:rm
Monetal:y contraction, devaluation, and tinkering with the

cO'lllTDC1i.ty price systan represent the first line of ortho1ox
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stabilization p:>licy. Now \'Je turn to rrDre subtle roves, for ex
ample a recent thrllst towaJrl financial refonn, both internally and
with respect to the foreign ~pital acCOllnt. The internal package
is taken up in this section.

In practice, financial improvement l:oils doNn to an attempt to
raise interest rates. Rates in "official" rroney markets (especial
lyon bank deposits) are often controlled in developing countries,
as a natural counterpart to Central Bank regulation of the banking
systen through credit restrictions as cpposerlto rediscounting and
open market operations. These latter, market-based· interventions
are infeasible vtlen the local financial systen is not highly arti
culated as in much of the Third ~lorld.

The fixed interest rates are often negative in real te:rms,
Le. the nominal rate less the observerl rate of inflation is -less
than zero. l'egative real rates are camon in advanced economies,
but have been pointed to as a "distortion" ripe for liquidation in
the Third \'lorld. The current rate of inflation provides a con
venient benchrnaJ.:k against which to treasure what the nominal inter
est rate "should" be.

l'lhat are higher interest rates SUPP=lsed to achieve? Q'le
benefit, 10BJ tem at best, would be increasing use of the banking
systan and greater financial inte:rmediation. MJre financial depth
would pennit open market operations and other flexible regulation
policies and und::>ubtedly is a goal to be rnrsued, but is not rele
vant in a stabilization context. What is relevant is the notion
that interest rate increases will raisesaving rates and available
deposits in the banking system. If, as in neoclassical growth
theo:r:y, the extra saving gets translated autanatically into higher
investIrent, the econootf can be boosted painlessly onto a faster
gro.-lt.h patlt.

Cannon sense suggests that the \\Orld does not q:>erate nee
classically -an ex ante increase in saving is IIOre likely to lead
to econanic contraction than a sudden investment spurt. N::meb"1e
less, let us asSUI'OO for discussion that saving does rise with
increases in bank interest rates, but that invesbrent demand is
interest-sensitive as well. '!he question becorres: sensitive to
\\hat interest rates? In many countries, the relevant rates ~uld

appear to be the ones ruling in infonnal financial markets. Except
for the largest, roth industrial and agricultural fims have re
course to infonnal lenders instead of the banking systan for their
finance. Qub and village credit rra:rkets are often efficient and
well-tailore:l to the needs of small bo~rs. Not surprisingly,
the interest they charge is also quite high.

NcM assurre that bank deposit rates are increased, and in fact
rrore deposits cane in. l'bat is their origin? One p:>ssibility is
re:1uction in informal lending and a second is drawing-down of
hoards of gold and idle balances and sales of real estate and
similar goods. If the latter occurs, there will be a transfer from
productively useless to useful assets. Bank lending can increase,
investment demand be stimulated and working capital costs fall -
all in all a favorable outcane.

The other story is rrore grim. If higher deposit rates induce
IIOneylenders or their backers to pull resources out of informal
marlcets and plt them in banks, there can easily be an overall
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cre:lit contraction because reserve r9:Iuirenents or crerlit ~ilings

in official institutions are bound to re nnre strict than those
along the cum. The outcone could be w::>rking capital cost-push and
a decline in invesbrent demand and the level of economic activity-
stagflation once again. Under the cirClltlstances, the incrp..ase in
ex ante saving would only make things YDrse.
- ---wi"ich outcaoo is rrore likely can only be judged by infonned
observers in a specific country; broad generalizations are beside
the fX)int. The important conclusion is t.~t the existing financial
structure can frustrate simplistic atterrpts at reform by "getting
the interest rate right". A second ooservation is that even if the
policy is successful it will \'~rk only by getting the financial
systan tail to wag the capital fonnation dog. Directly stimulating
invesbrent and tecrnucal progress would be .a straighter route to
sustained econanic grCMth.

7. Crawling Pegs and External Financial Reform
Besides revising interest rates, recent orthodoxy has focused

its attention on the market in foreign assets and the role of the
exchange rate in influencing 1X>rtfol io choice. To set the stage,
consider an econany where the authorities have been steadly de
valuing the naninal exchange rate in a "crawling peg" at a rate
nnre or less equal to the difference between the darestic and
foreign rates of inflation.

Such fX)licies ~re first intro1ucai in Latin America in the
19605. Their initial goals l,~e to keep the real return to export
activities stable, and to precluoo s~culation against a ~
devaluation such as occurs in a fixed-rate exchange regime.

lvIore recently, a third justification for a crawling peg has
been proposa:l. If the crawl is slower than the actual rate of
inflation, it can dampen expectations and gradually direct the
econany toward an equilibrium with stabler prices.

~l11en crawling pegs \vere slowerl in pr~ice during the 1970s,
the shift cane as part of a package involving reduction of restric
tions on toth foreign trade and international capital flows. The

results~ unexpected. --
First, foreign-held capital carne streaming tcMard the danestic

banking system, which at any t:i.ne had to trade national currency
for dollars at the ruling exchange rate. Slowing the sr:eed at
which the local exchange rate was raisErlin periodic mini
devaluations rerlucerl the short-tenn reblrn to holding assets
abroad, which can be written as foreign interest rate + expected
depreciation of national currency - ~cted foreign inflation.
rate. So long as asset-holders continued tq believe that the
slo~r crawl would be followed, t.hey had strong. incentives to
repatriate wealth held in dollars.

Second, t.'I1.e capital inflow led to substantial credit expansion
by the banking system, as ned deposits ~re lent out. '!he jUl'l'p in
nnney and credit in the system led to a oorst of inflation, and
instant appreciation or a fall in value of the real exchange rate

. (defined as the naninal rate divided by the national price level).
Third, there was an investrrent bOan, easily explicable by

euphoria in the capitalist system and the increase in the profit
rate entailoo by lower real i.mp:>rt costs.



12

Now cane the difficulties. After the initial exchange appre
ciation, there was supposed to be a perial during \'bich the real
exdlange rate gradually rose (or depreciated) tCMard a long-tenn
level consistent with equilibrium in the balance of payments. The
rate of dlange of the real rate is the speed at which the nO'linal
rate is rising minus price inflation. If the real rate is to rise,
inflation ]lust run slower than the cra\ding ~. '!he \'bole systan
was expectErl to proceed to a lCM inflation, steady state equilib
rium.

Of course, this intricate minuet never was properly danced.
The initial investnent boon was followed by wage pressure, a prof~t

squeeze and cyclical downblrn in standard market econany fashion.
~re seriously, the lagging real exchange rate held down exports
and led to unrest on the part of businessmen in the export sector.
Not willing to wait for Slo.i real depreciation and reblrn to ex
ternal ba.lance, they fUt their noney abroad in speculation against
the nominal exchange rate. ~anwhile, exp:>rt stagnation worsened
the internal recession. All signs pointErl t<Mard a naxi.
devaluation with consequent inflationcu:y burst, output shock and
balance of trade improvanent,and that finally occurred. An ele
gantly contrived long-tem stabilization scherre ran afoul of the
short-run facts of life.

What one learns fran these failures is that it is perilous to
trust in things working without hitches in the rredium to long.
Trying to wave down inflation with a stable exchange rate presup
poses that people with access to wealth will behave the way you
want (or hope, or trust) than to 00. Sum an assmnption is dan
gerous, doubly so \'ben financial liberalization removes nost obsta
cles to capital flows. Too Il1lch was attanptErl with the slawer
crawl~ pegs, because the rrodels underlyirg the policy were too
simple and their architects paid s::ant heed to the historical
failure of such policies before. The fiasco of stabilization ba.sed
on a slower crawl strcmJly suggests that the rrodel results be taken
with a grain of salt, especially in the long run.

a. Incane Redi.stt'ibution and the Export Push
Usually, incCllle distribution against la1:x>r and the poor is

implicit in stabilization attanpts. wages may re frozen, focrl
subsidies cut and exports stimulated, all with benefit to landlords
and renters.

Justifications for these policies are diverse - to increase
saving and "therefore" investm:mt and growth (the neoclassical
grCMth m:x1el again) i to contract "excessive" aggreg~oe demand; to
impose greater discipline on the system, and so on.

Progressive econanists have not been I1Uch rrore ccherent in
their judgrrents about possible effects of redistribution. One
strand -- ranging fran the Franco - Italian Sisnondi early last
centuty through the Russian narodniJd to modern Indian scholars -
argue that an incane distribution t:<Mard the p:>or will stimulate
aggregate demand, lead to an investr!ent increase through accel
erator effects, and raise the econany to higher gr~'1. Alterna
tively the Latin Arrerican structuralist school LT'l the 1950s and
1960s explicitly statEn that incane concentration might be neces
sary to stimulate demand. for "luxuries" such as COnsuIOOr durables
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which ·would re the basis for econanic ~ansion after an "IfSY"
phase of import-substituting industrialization had passed.

In the context of stabilization p::>licy, these long-run n'OOels
suggest that the incorre concentration associated with I1'Dst stabili
zation efffJrts may dampen aggregate demand OV'erall and at best
stimulate certain sectors of the econany. The stiIrn.llation mayor
may not feErl back into higher investment and m:>re econanic anima
tion after the stabilization episode is over.

One particular issue· that canes up repeatedly in roth short
and-nalium-run contexts is the possible effect of an eXfX>rt push.
A number of factors have to be consideroo. :

First, is the econany at full anploynent of available capa
city? If so, an export effort will divert resources fran either
inves~t or consumption. If growth is maintained, there would
have to be incane concentration to lower the aggregate propensity
to consurre and pennit greater sales abroad. If the ecoJ1C)[l!f is not
at full capacity, then exports ald to aggregate demand and permit
higher outp.1t and growth. The discussion of devaluation in sec
tion 4 presupposes excess capacity, tut recall fran there that the
beneficial output effects may take sorce ti.r.e to appear.

Second, intersectoral redistribution r.lay be important. Jb
saving and/or consurrption propensities differ across inCOl'lE flows
generate:i by export and non-export sectors? One example in M1.ich
demand-canposition effects matter is in mineral-export~econo
mies. The ecport revenues usually accrue to the government, which
preferentially demands non-tradoo. goods. 'rhe outcrne is a higher
hane c:POds price, lower real exchange .rate, and lack of stimulation
for production of non-mineral tradable goods at bane. other less
extrane rrodels can also be proouced, suggesting that an export
drive sets off general equilibrium effects that are not easy to
trace. Like attanpts to get one or another price right, efforts12t
stimulatinj particular sectors or activities can easily go awry.

9. overall Effects of Orthodox Policies
Table 1 presents in summary fom the judgments one can reach

about the effects of orthodox stabilization p::>licies taken one by
one. The results are decidedly -a mi.xerl bag.· l-breover, it is easy
to Sl'1CM with simulation ll'Ddels that often unfavorable effects are
strengthened when two policies are applied s:i.multaneously• For
example, devaluation coupled with m:>netary rontraction can under
certain circumstances lead to extrerre output loss, higher inflation
and incane concentration in the short run.

A second point is the policy effects can differ, depending on
conditions under M1.ich they are applied. If worldhg capital costs
are important, IlDnetal:y contraction can drive Up prices1 if it
pulls resources fran proouctive loans to the banking system, an
interest rate increase will be counterproductive. But in other
siwations both policies could work well. Orthooox programs im
plicitly p::>stulate favorable circumstances. Less adventurous
packages can be based on the :recognition that things are not neces
sarily going to be all right.

All these canplications exist in real econanies, and are not
put fonard to argue that stabilization is not important, or not
necessary in sane cases. Rather the structuralist vievl anphasizes



Table 1

Likely Effects of Orthodox Stabilization Policies

Maintain
Outp..1t

Improve Balance
of Payments

Reduce
Inflation

Improve Incare
Distribution

Moneta:r:y. contraction

(a) Working capital
imPJrtant +

(b) otherwise + + +

- initially
Devaluation +

+ later

Connodity price
refonn (esp3-
cially foOO.) + +

Higher interest
rates
(a) Draw resources

fran idle balances + ? + ?
(b) otherwise ? ?

+ initially + initially ?
Slo~ crawling
peg - later - later

Exp:>rt push (at
excess capacity) + +
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canplexity and the neoo for wisdan and rec~tiveness to how the
econany at hand seems to work. A strucbu-alist stabilization
package \~uld no doubt include many of the policies listai in
Table 1 - not 11B.I1Y others are known. But it \\Uuld not apply them
all in the usual directions, and ~uld aloo incorporate distribu
tional considerations and non-market interventions explicitly. The
basic question at hand is heM best to i'lvoid the ill effects of
standal:d policy tools, and to fo:rge new ones. Structuralists have
mum work to do in these directions.

NarES

1. The central figure at ECLA ".laS of course Raul Pt'EiJish,
whose interests focusoo rore on the long run than the short. The
classic Structuralist paper on inflation is by Osvaldo Sunkel
(1960) •

2. For a 1:x>ok-length, fomal exposition, see Taylor (1983).
3. The Fund rodel was essentially set out a generation ago

by Polak (1957). For fonnal expositions in different variants, see
Chapter 8 in Taylor (1983) and Chapter 9in Taylor (1979).

4. Interest rate cost-push as just discussoo. in the text has
been widely pointed to as a cause of inflation in Latin Alrerica--a
relatively early paper in English is i\brley (1971). Thoory is due
to Bruno (1979) and van Wijnbe:rgen (1983). The long run roodel is
set out in Taylor (1983).

5. The possibility that devaluation may prove contractioruuy
is emphasiZed by Krugman and Taylor (1978), following Hirschman
(1949), Diaz-Alejandro (1963) and Cocper (1971). To see how a
country's trade deficit is likely to prove less than its capital
goods imports, note that its invesbnent might be 20 percent of GOP,
made up in turn of 60 percent nationally prcx1uced gocx1s (construc
tion and simple machinery) and 40 percent .imported goods (sq>his
ticated machinery). '!he capital goods import share in GOP of eight
percent will exceed the feasible trerie deficit for I1'Ost countries.

6. One key reason for these interventions is to avoid infla
tion. If the real cost of focx1 rises for grQUPs sum as w:ban
~rkers, they can easily bid up roney ".,age demands which in turn
can be passOO along to further price increases and an inflationary
spiral. 'Ibis is the inflation rodel of Sunkel (1960), neatly
fonnalized by cardoso (1981).

7 • Financial refoDn along the lines described here has been
strongly recamended by the American economists li::Kinnon (1973} and
Shaw (1973). A fo:rmalization of their nodel is given by Kapur
(1976).

8. If the exchan:Je rate is fixed men danestic inflation is
substantially higher than that of trading p3.rtners, imports steadi
1y becane <heaper and exporting less \'Drthwhile. Pressurf'..5 tcMard
devaluation gr:cM, and asset-holders begin to put wealth abroad
through legal mannels or by over-invoicing imports, under invoic
ing exp:>rts and similar illegal devices. The capital flight forces
a maxi-devaluation, typically with severe shocks to the dcl:Estic
econany. Only the wealthy benefit, by bringing hare their assets
and enjoying their capital gain.
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9. A profit squeeze and consequent cutback in invesbnent at
the height of a boon is .a m::xlerately convincing theory .of the
business cycle in a capitalist econany. For details, see sec-
tion 2.4 and Chapter 6 in Taylor (1983), as well as section 3 here.

10. One imaginative-and nameless--structuralist econanist
fancies b'1at the IMP team arrives in a country on mission \-lith .
briefcases full of \'bips and leather dungarees. M31 Brocks rrovies
to the contrary, such is not the case. But it is at ti.Ires diffi
cult to avoid reading self-righteousness or class bias into ortho
dox policy rroves.

11. For references see Lustig (1980). Note that distinct
consumption propensities between rich and poor for different goods,
diverse invesbnent and saving functions and rore generally demand
canposition differentials underlie the discrepant theories rren
tionerl in the text. It is hard to sort out the theoretically
dominant forces underlying -different incorre rerlistribution nodels,
let alone their anpirical relevance.

12. For example, in the nUJlErical nodel for. India describe:1
in Taylor (1983), devaluation and an export push are strongly
inflationary, because they indirectly and directly generate demand
for products of the supply-limiterl agricultural -sectors.
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Growth and Equity: A Strategy for
Reconciliation

Alain de janvry

I. Growth and Equity: The Record
As a group, the developing maJ:ket econanies have had favorable

growth records durin) 1:x:>th the 1960s and the 1970s, easily out
perfonning the developed marlcet econanies. As Table 1 shows, the
growth rate in gross darestic product was 6 percent higher in the
fonner than in the latter in the 1960s and 79 percent higher in the
1970s. The performance of the developing countries is even rrore
dramatic in manufacturing where the gro,vth rate was 7 percent
higher than in the developed countries in the 1960s and 124 percent
higher in the 1970s. ~ile unevenly distributed, this strong
growth performance in many newly industrialized countries dis
proved, at least, the rrrrth of stagnation long advocated by hardcore
dependency theorists to explain the persistence of poverty and
in~lity (Frank). Rapid growth did not, hcMever, create rrore
equitable patterns in the distribution of incare nor did it induce
social change toward rrore democratic fODns of <pvernnent. As
Table 1 shows, the Latin Arlerican countries for whidl incare dis
trihltion data are available Oller time all showed a decline in the
share of incare received by the poorest 20 percent in the popula
tion. Taiwan stands as one of the rare exceptions \-here rapid
grarth was accanpanied by imprOV'elrents in the distribution of
incane. Even in this case, however, and like in a majority of
Latin Arlerican countries, industrialization and the corresponding
creation of new &>Cial classes did not satisfy the development
econanists' expectations of errergin) denocracy (Hirsclunan). As a
glance at the political map of Latin America, Africa, and Asia .
reveals, militaty or repressive regirres generally becane the guanl
ians of rapid industrialization in a social context of rising.
inequalities.

Confronted with the anpirical evidence of ine.]Uitable growth,
in conditions where inequities are already extremely large and
where rrassive fX>Verty is pel:petuated by having the bulk of the
benefits of growth captured by the upper incare levels, a number of
policymakers and develq;>ment theorists have advana:rl strategies
designed to achieve equitable growth. These strategies fall into
three catajories.

The first consists in accepting the presumed inevitability of

PREVIOUS PAGE BLANK 19
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Table 1. GrCMth and Incane Distribution in the Third World.

Percentage of Average Annual
Incane Received Growth Rates In:

By Poorest Manu-
Countries Years 20 percent Years GOP facturing

Percent Percent

All developed 1960-1970 5.1 6.3
market eoonomies 1970-1979 3.3 3.3

All developing 1960-1970 5.6 7.1
market eoonomies 1970-1979 6.0 7.2

Argentina 1953 7.5 1960-1970 4.2 5.7
1960 6.9 1970-1979 2.5 1.9
1970 4.4

Brazil 1960 3.8 1965-1970 8.0 8.5
197R 3.2 1970-1979 8.7 10.1
MRE 2.8

1I'laxico 1950 6.1 1960-1970 7.3 9.4
1957 4.4 1970-1979 5.2 5.8
1963 3.5
1970 3.4
MRE 2.9

Costa Rica 1960 5.7 1960-1970 6.5 10.7
1970 5.4 1970-1979 6.1 8.3

Puerto Rico 1953 5.6 1960-1970 7.4 9.4
1963 4.5 1970-1979 3.7 7.6

Taiwan 1960 5.6 1960-1970 9.1 17.3
1970 8.7 1970-1977 7.7 13.3

\mE =ItOst recent estimate (World Bank, 1980) •

Source: United Nations (1980), weisskoff, World Bank (1980) •
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growing inequality in the early stages of econanic gra'1th. F.hlpiri
cal evidence for this "law" has been providoo by the.Kuznets U
Hypothesis, Chenel:Y and Syrquin' s normal patterns of development,
and the Lewis turning PJint beyond which surplus lalx>r is resorbei
and wages rise in relation to productivity grarth. '!he PJlicy
implication, for those concerned with equity, is to accelerate
grOtlth as /tUm as can be in order to induce trickle-d.own effects
via ernploynent and the tightening of lalx>r markets. '!his maY~s

reaching earlier the turning PJint in the distribution of incane
and allONS the transit into equitable growth. Accelerating growth
for the sake of ~ty has t:lu1s been cdvocate1 by Ahluwalia,
Galenson, and others.

A second strategy also accepts the i.rnrnOOiate ina]Uitable
nature of growth but proposes to place a floor on poverty by in
suring every citizen's basic nee::ls through incane redistribution
scherres. Taxation of sore of the benefits of growth am foreign
aid can 00 used to increase governnent services delivering minimum
requiremants of food, shelter, medical care, education, and protec
tion to those below r;overty line. Ine:}Uitable growb'l in civil
society should thus be compensatoo by expansion of the welfare
state (Streeten, Grant).

A third strate:]y is directErl at altering the structural con
ditions that make growth inequitable and thus at eventually recon
ciling grCMth and ~ty. Einphasis is placed on different struc
tural conditions by different advocates. For the International
Labour Office (lID) ,the choice of apprcpriate labor-intensive
technologies adapted to the particular relative factor scarcities
of the Third WOrld countries is essential. For the ~rld Bank
(1975) and the United States Agency for International Developrent,
the canpetitive structure and defense of the middle sectors of
small entrepreneurs are key. This leads to organization of pro
grams of integrated rural developrtEnt to raise the productivity of
peasants am programs of assistance to small entrepreneurs in the
urban infoonal sector. For the Fro and the Econanic canmission for
Latin Ar!erica, the distribution of assets is the main detenninant
of the relation ootween growth and equity since the effect of
gra-lI:h. is to valorize productive assets. Based on the experiences
of Japan, Taiwan, and South Korea, Melman thus prq::x:>ses a strategy
of structural change to insure subsequent ~table growth that
includes massive redistributive land refOl:m and investment in human
capital fonnation, possibly in the context of authoritarian gov
errments to contain the social tensions associated with rOOistri
bution and initially slow growth.

W.l1at we want to sho.'l, in this paper, is that the key struc
tural feature that determines the equity impact of grarth is the
geO]raph.ical and social location of the Inal:ket for the final' con
sumption goods produced by the key sectors of economic growth
(de Janv:ty and SadouIet). The key growth sectors are those privi
leged by invest:nr:!nt in that1they have the highest sectoral gross
rates of capital formation. ~'lhen the Inal:ket for final consumption
goods produced by these sectors is located either abroad or in
consumption expenditures that originate in profits and rents,
"social disarticulation" prevails and growth leads to growing
inEqUality. By contrast, \Jtlen it is locatErl in consumption expen-
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ditures originating in wages and feasant/Womal sector incanes
(implicit wages), "social articulation" exists ani growth tends to
be B:}Uitable.

II. The Concept of Social Articulation
In aU econOffi1c systems, be they capitalist or socialist,

sustained econanic grCMt.h implies the need for a balanced e.'q>aI1Sion
between production ani consumption. If this balance is not main
tained, either underconsumption or inflationary crises will result.
IbI to use the policy instrurrents at hand to maintain this balance
is the subject of macroeconanics.

Keynes approachai the prdJlem fran the expenditure side of the
circular flOll of spending. For him, the balance between production
and consumption occw:s when the sum of savings, plus tax, plus
imI:X'rts equals the sum of invest:roont, plus goverI1lOOnt expenditures,
plus exports. The level at \'bich this a:]Ui.librium occurs and, in
particular, whether it is at or below full anployment, depends on
two highly psychological and, hence, unstable variables: liquidity
preference for passive mney (hoarding) and the expected rate of
return on new invesbnent (Keynes' "animal spirits"). If, for
instance, liquidity preference increases iIi respjnse to a pessi
mistic econanic outlook, the rate of interest rises, hlVesbnent and
consumption fall, and the level of output falls below full enploy
mente Cbverrment can thus intervene to canpensate for rising
interest rates by increasing the mney supply ani for falling
demand by decreasing taxes and increasing governnent spending.

l-arx and Kalecki, by contrast to Keynes, analyzed the balance
between production and consumption fran the incane side of the
circular flow of spending. In this case, with profits the funda
rental ·source of investment and wages the source of effective
demarrl for final consumption goods (wage goods), the balance be
tween proouction· and consumption implies an appropriate distribu
tion of income between profits and wages. Just like in Keynes, but
for reasons mich are not psychological but rooted in social con
flicts, this equilibrium is highly unstable~ '!his is due to the
fact that the forces of canpetition and profit making, acting on
individual entrepreneurs, push simultaneously labor productivity
u~ards and wage downwards, roth for the sake of minimizing average
production costs. The first increases production while the second
restricts consumption, leading to eventual imbalances in the neces
scu:y relation between the two. There is thus a contradiction
between individual entrepreneurs holding down on wage costs \'bile
pushing productivity growth and the needs of social capital where
consumption and, hence, the mass of wages paid, has to balance the
increase in production.

Wlen the key growth sectors produce wage goods, the macro
economic equilibrium thus implies a necessary balance between
profits and wages and, henC2, tetween grcMth and equity. Specifi
cally, productivity gains in production must, ultimately, be passed
along as gains in real wages. This incane distribution is always
fraught with conflicts and imbalances, resulting in cycles and
crises. Yet, a necesscu:y balance must ultimately be stricken
bet\'\~ capital ani labor, a balance which gives the objective
basis for nEgotiated settlement and eventually democratic foms of
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goverrrnent.
Hhen the key sectors of econanic growt.."1 are, by contrast,

orientoo. at the production of exp:>rtables or luxuries, the neces
sary balance l:etween proouction and consur.tption can hold without
balanciD] the shares of profit ani wage in national incane (Amin).
Examples are export enclaves for \'bich the consumption capacity is
externally definoo. ~ import substitution industrialization where
the key sectors are luxuries sum as cars and electrical oousehold
appliances. imile a car is a wage good in the United States,
exactly the same itan is a luxw:y good in the Third World since it
is pricoo. beyond the rreans of wage earners. A sane camndity can
tluls be a wage good on one side of the ooroer and a luxury on the
other, implying totally different logics in the consequent relation
l:etween grCMth and aIuity•

When the key grCMth sectors produce exportables or luxuries,
wages are a pure cost on production for both individual entrepre
neurs and social capital. Since, for luxuries, both investment and
consumption originate in profits (upper ineate levels), the cheap
ening of lal:x>r and increasing in~ality in the distribution of
incane serve to stimulate both production and consumption. Accel
erated grCMth feoos on inequality and poverty. Wage deteonination
becanes a ~ely biological and political problem, limitoo. down
wards by subsistence r~ranents and conceded above that level in
response to social conflicts. As the political map of a majority
of Third i'Vorld nations indicates, the logic of gr~ under social
disarticulation negates denocratic fonns of gove~t and legiti
mizes authoritarian regimes (Collier). Repression guarantees cheap
labor and deepens inequitable growth.

Since mal:ket creation for the key growth sectors does not
occur significantly out of wage incane, large masses of subsistence
households are left in the peasant econany and the ut:ban infomal
sector (Partes and Walton). These labor reserves subsidize wages
paid by incurring part of the cost of maintenance and reproduction
of the labor force. As a result, wages can be bela-l the level they
~uld have to reach if the labor force had to be maintained on' the
fully proletarianized status. Semiproletarianization ani the
maintenance of large peasantries and ut:ban info:rrnal sectors are
thus part of the logic of disarticulaterl accumulation. And it is
in these sectors that the worst foms of poverty are found, breed
ing sore of the IlDst dramatic reactions to poverty such as the
danographic explosion, deforestation, and ecological destruction
(de Janvr:y).

The structural feamre of social disarticulation is not a
stage of developmmt which is to be transcended. by mere econanic
grCMth. Disarticulation corresponds to a part~cular social struc
ture where a class alliance that includes the agrarian oligarchy,
canprador nerchants, and the dependentbow:geoise gains control of
the state and uses this control to OPfX)se the demands of fanners
and peasants, wol:kers, and the national oow:geoisie. The minimum
fX)int in the Kuznets-U cw:ve and the Lewis turning point are not
traveled by the acceleration of growth but by social change. As
Wright and Papanek have shown, anpirical evidence reveals that
egalitarian societies can be <bserved at all levels of incane.

There are several nodifications that need to be made to the
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pure rrodels of articulation and disarticulation in applying than to
the interpretation of concrete situations. one is that articula
tion and disarticulation are ahlays imbedded class structures, ..'lith
one dominating over the other at a Particular fX>int in time. In
the advanoed market econanie:s, disarticulation is found within
articulation under the fonn of labor market segrrentation. In this
case, labor rTaIXet segr.entation relistributes the rTaSS of wages
paid (the aggregate consumption capacity for wage goods) on the
basis of ethnic, sexual, and legal status differences. In the
Third ~rld, struggle for control of the state between the articu
lated and disarticulated alliances is a major source of fXJlitical
instability. The populist or socialist reg:i.rres of Peron in Argen
tina, Betanca.Ir in Venezuela, paz Estenssoro in Bolivia, Al:benz in
Guatemala, Getulio Vargas and Goulart in Brazil, Velasco in Pero.,
and Allende in Chile were all attempts at establishing deminance of
the articulatOO alliance. Pf>..ron I s political program, for instance
was based on a "social pactn between the General Confederation of
Entrepreneurs and the General. Confederation of Workers to negotiate
a balance between production and consumption under the logic of
articulation. Economic and political failures of these attenpts
100 to daninance of the disarticulate:i alliance With represssive
fonus of goverI1ll'ent and increasing inequality in the distribution
of incme. Hith daninance of the disarticulated alliance, labor
market segrrentation is no longer a strategy to redistribute wage
incane between segrrents of the working class rot one to lower wage
incorre to the benefit of increased profits.

Social disarticulation does not negate the gro.vth of wage
goods industries, even though this g~"{t:h is ClDdest relative to
that of the key growth sector producing luxuries and exportables.
This is due to tv.u facts. One is, as we just saw, the general
exismIlOO of articulation even lL"'lder daninance of disarticulation.
The other is that arq;>lQ\jmant creation in the luxuxy and traded
goods sector creates a mass of wage incane which, even at constant
levels of real wage, leads to an expanding demarrl for wage goods.
The mal:ket for luxuries thus expands vertically with rising upper
incare levels while the market for wage goods expands horizontally
with increasing proletarianization at constant wages.

III. Social Articulation and Dual Econaroc Models
We have identifiOO two key structural features that detennine

the relation between growth and equity. One is identification of
the key sectors of econanic growth which concentrate invesboont.
The other is the social origin of demand for key sectors I products
which is located in wages under social articulation and in profits
and rents under disarticulation.

vJhile by nOVl sanewhat dated, the two alternative rcodels of t.he
dual econarw fonnulated by Lewis and Jorgensen remain fundamental
contributions to development planning oocause of the contrasted
policy implications they offer to accelerate industrial growth.
For Lewis, the key r:olicy implications are to Inld dC7o\lJ'l on wages,
even as the pl:Oductivity of lab::>r increases in both agriculture and.
industl:y, and to stimulate capital acCtlllUlation by increasing the
share of capital in industrial incooe. For Jorgenson, by contrast,
industrial grCMth requires freeing labor frem agriculture to make
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it available for industrial anployrnent and, hence, stimulating
technological change in agriculttire.

In these two r.odels, the key sector of econanic grOW'tJ.'1 is
always the nodem sector, usually identified with indUStI.-y, as it
is the only one using capital as a factor of production•. ThCit
set."1:or consequently concentrates the totality of investnent While
agriculture, the backt;m.rd sector, prcxluces witn only labor cind
land. The distinguishing feature between the t\\U roodels. is .on the
side of the labor supply: in Lewis' classical nodel; surplUS labor
implies an infinitely elastic supply of labor at a fixed wage, at
least until t.~e Lewis blming p:>int is reached where suri:>lus labor
disappears. In Jorgenson's neoclassical nodel, by contrast, the
labor market does not fail and wages reflect the scarcity value of
labor. As a result, wages riSe with the productiVity in indUstry.

l'1hat ~ suggest here is that the fundamental difference be
tween the 110dels of Lewis and Jorgenson and the contrasted iJnpli
cations thE!Y have for the relation betweeng~ and ~ity are
not due to different specifications of labor supply (surpilts, labor
or not) but to the assumption of social disarticulation in Lewis
am social articulation in Jorgenson. As a result, the protracted
debates in the development literablre of the 1960s on existence or
not of surplus labor in Third;World agriculture missed under
standing what was t.~e key issue at stake (Rao, Anschel and Eicher;
Schultz). .. - -.'

The social accountin:] matrix implicit in the Lewis niXIel (as"'
presented by Jorgenson) is constructed in Table 2. i~ith wages at
subsistence level, all the \\Urlcers' incane in both agrieulture and
industry is spent on food. There is, as a result, pure ,social _dis
articulation: t..lre key growth sector prcxlucef; capital <pOds for
investmmt··and luxw:y consumption goods for nonwage conSumption.
Since cap1talists are assumed to only capitalize, the totcility of
their fixed share of industrial output is saved am invested. With
neither w::>iXers nor capitalists consuming .mdustrial .produets, a
PJrchasing~r for the fixed sJ:¥1re of industrial outpUt ~ich is
not investOO must be created. Following Malthus, this p.rrchasing
power is created by a landlord class (or a parasitic state,bureau
cracy) whim fulfills two functions: on the one hand, it ~es
peasants of any (average) productivity gainsbeyorrl the prevailing
subsistence wage. These prcxluctivity gains occur even without
technological change since surplus labor in agriculture is being
absorbed by industrial anployrrent faster than fXJPulationgrCMth.
The other is to use this rent, captured fran peasants under the
foon of focx:i~ to eXchange it with industrial wo:rkers for the fixErl
share of industrial products which they receive. Final_ consumption
of camrodi.ties prcxluced by the key growth sector thus originates in
rent ihcana. .

The Lewis m:xlel cons~ei1tly offers a scientific legitimation
for growth under social disarticulation.. Suppref?sion of \\Urkers'
demands for higher wages (in spite of rising productivitY> and
increasing inequality in the distribution of· incxxre are: the engines
of growth. Justification for diSarticulate:l grcMth is fohOO in the
presUlced rapid elimination of surplUS lalXlr which will soOn tighten
up labor maJ:kets, raise wages in relation to productivity growth,
and turn the distribution of incaro IlDre egalitarian. There are,



Table 2. I.P-\ns' f.1odel of the Dual F..conany in Social Accounting Matrix Foma

~finitions :

p = total population
_ A = pofUlation in agriculture

:-1 = population in industJ:y
x = industrial output
:t. = agricultural outp.1t
w = fixOO wage
a = share of capital in industrial proouct

bBlanks indicate not applicable.
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ha'lever, many reasons \my the rrolel can fail to resorb surplus
labo.r. Industrial growth may create insufficient ernployrrent due to
labor saving technological change imp:>rted fran the alvanced econo
mies; the rate of pop.11ation growth, fueled by poverty, may renain
too high; and the rate of proouctive invesbnent of capital incane
may be ICM even if the share of capital in the industrial proouct
is high. Under these conditions, \thich look distressingly familiar
to any observer of Third World nations, growth reproouces the
conditions of social disarticulation. The key question for devel
oprrent economists is, then: if growth does not articulate, what
structural ch~e does? And, since disarticulation is the epiphe
nOfl'e!1on of a social class structure, what kind of social change do
we nero to cbtain social articulation? In the T.,ewis nodel, for
instance, what type of social forces are needed to eliminate the
rent-collecting landlonl class or the parasitic mreaucratic class?
Lewis does not address this issue arx1 the roodel thus fails to
answer a key question of developtOOnt econanics.

The Jorgenson rrcdel is equally revealing when analyZed fran
the side of the social origins of effective demand. The social
accountin:] matrix for this neoclassical IOOdel is presented in
Table 3. The key sector of econanic growth, namely industry,
delivers capital goods for investmant. Demarrl for invest1rent
originates in the savings of industrial capitalists who capture a
fixe:1 share of industrial outp.1t. The key sector also supplies
final consulllption goods demanded by both rural and industrial
workers. Growth consequently occurs under social articulation.
The level of \tlages paid increases proportionately to the produc
tivity of labor in industry. And growth am ~ty are linked by
the macroeconanic balance between proouction and consumption.

The neoclassical llDdel thus explicits the mechanisms of wage
detennination under social articulation. It postulates a social
structure that corresIX>nds to those of the advanced industrial
econanies a.,d not of IIDst Third Yhrld countries. It thus fails on
two accounts in tenns of developm;mt economics. First, it repli
cates the structural conditions of the rrore developed countries and
not those of the Third ~lorld. Second, it begs the key question of
developl113nt econanics, namely: how can the structural conditions
of social articulation be created in the '1hird WJrld today?

In conclusion, the key difference ootween classical and neo
classical rrcdels is in the structural specifications of social'
disarticulation and articulation. Neither rrodel has nucn to offer
to developnent economics. The first is an apology of disarticu
lated accumulation. And the secorrl as5U!reS the answer to the .
prcblan by postulating that the structural c6ndi.tions of social
articulation already hold.

IV. Equitable GrCMth with S~abor and Social Articulation
we can nCM see WhY the tal difference between the

Lewis and Jorgenson m::x:1els is not the question of suxplus labor but
that of (1) what the key sector of economic grmlt:h produces:
luxuries and e.'{fX>rtables or wage goods: and (2) the social class
structure resulting in proouctivity gains being either captured as
rents (or profits) or passed along to wage gains.

Consider the Lewis roodel as presented aro.re, including the



Table 3. Jo:rgensen's l'blel of the Dual Econany in Social Accounting Matrix Fonn. a

Labor's Final Consumption capitalists' Total
sectors hJr~culture Iridustr.y '!btal Investrrent Demand

hJriculture qAy e:J!1y qPy 0 qPy = qy

IndustIy (1 - a)x ..
(1 -0 l{-~ (1 - a)x axp .. 2-\11 X

-Labor incane qy = Aw (1 - a)X = Hw crt + (1 - a)x

Capital incare ax

Total incare gy (1 - a)x qy + (1 - a)x ax qy + x

~finitions :

w = industrial wage rate
'!l = agricultural wage rate
y = per capita foOO. consumption (fixed)
11 = w/w
q = tenns of trade for agriculture.

P, A, M, Y,x, a , are the sane as in Table 2.

r.>
co
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s};.ecification of surplus labor, b.1t make the follCMing two dlanges:
(.1) the key sector of econcmic growth, industry, produces wage
gocds (in addition to capital goods as before); and (2) .the social
structure has been transfotnm by eliminatin] the landlord class
and the parasitic tribute-levying state. Industrial capitalists
keep on earniBJ a fixErl share of the industrial product. In a
mst-feudal society, these structural specifications are certainly
lTOre reasonable than those of Lewis. What we have specified is a
Third World econany (surplus labor) with social articulation. In
this case, as capital accumulation progresses in industry, the
requiroo. balance between production and consumption implies that
wages must rise in spite of surplus lalx>r. '!his is shown in
Table 4. Specifically, the share of industrial product that ac
crues to industrial labor must be absorbed by workers' consumption
in resp:mse to rising wages. Wages are thus a]Ual to

- xw =W +. (1 - a) p

where wis the fixed level of per capita foal consumption. Wages
consequently increase in relation to the growth in per capita
industrial production· in the \'bole econany. .

If equitable growth is a goal of econanic develofJOOnt, we are
thus faced with two alternative strategies. One is to accept .,
~ial disarticulation (i.e., the social status quo with tribute
levying landlord or lnreaucratic classes) and to accelerate growth
toward the Lewis turning fOint. In this case, the type of ccmrod
i ty whidl. the key grCMth sector prcx:1uees is irrelevant as long as
it allOllS for rapid growth and employJrent creation. '!his is hcy
export-led grCMth strategies are justifioo: grCMth creates anploy
rent, eventually tightens up labor markets to the point where wages
start to rise, and employment creation and rising wages create an
expanding dooestic market for wage goods, gradually reorienting the
prcx:1uction structure fran a disarticulated export enclave to an
articulated danestic market-oriented econany. '!his rrodel may have
worked for sane resource-rich and small countries in favorable
periods of world market expansion. In general, however, today's
conditions of labor supply and anployment creation (technology) in
rrost Third World countries are such that the strategy is likely to
fail. In addition, it should be clear that the Lewis turning fOint
is less a labor market phenaoonon--the elimination of surplus .
labor--than a structural and social mange:. the rede.finition of
the key grcrwth sector fran a luxury or export-orientoo sector to a
wage-goods prcx:1ucing sector; and elimination of the parasitic
landlord and administrative classes. Even at the Lewis blrning
point, articulation is t.'ms nothing autanat.ic, rot the product of a
deep social transfonnation.

The other stratan' for e:IUitable growth consists in mal
lengi.n:j the ~ial status quo in refusing the apology of waiting
for better days while allowing inB;IUa1ity to increase and in es
tablishing the structural conditions for social articulation, even
if conditions of surplus labor prevail. A strategy of transition



Table 4. Social Articulation With Sw:plus Laror.a

w
o

Total
Demarrl

Capitalists'
Invesbnent

Labor's Final C..onsumption
Agriculture Industry Totalsectors

Agricultu.re

Industry

Labor in<Xl'!le

AP (l-a)x

A[W= ~ ( 1- a )]

HP (1 - a)x

r.- xMLW + p (

(1 - a)x

[
- xPW+ p (

o

ax

1 - a~

fM = Y

x

Capital incane

Total incaoo

ax

X+Y

~finitions:

w= per capita fooo consumption.

All other variables am pararreters as in Table 2.
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tCMard social articulation is necessarily t:XInplex and highly speci
fic to particular coWltries since it involves social change. He,
however, provide sane guidel ines tCMard this p.l1pose as concluding
cCIIlIlEnts.

v. The strategy of Transition to Social Articulation
Tw caveats should be evident fran the outset in establishing

guidelines for a transition to social articulation. The first is
that there is not a unique social systan.able to insure social
articulation. Petty-bourgeois capitalism, state capitalism, and
different brands of socialism have all made claims at achieving
articulation. N::>t only are the destinations of structural trans
fornation diverse, but so are its origins depending upon the pre
vailing econanic and social structures. Accordingly, strategies of
transition must be groWlded in detailed analyses of the existing
econanic and class structure and defined according to specific
situations.

The second is that focusing on articulation is not a substi
tute for concern with growth but only with the social consequences
of grC7dth. Rising productivity ranai.T'lS the necessaIY condition for
improving welfare. In particular, .as progressive incare distribu
tion increases the demand for wage goods--staple foods, for
instance-rapidly increasing production of wage goods is essential
to contain inflationary pressures.

What the theo.ry of growth under social cli.sarticulation gives
LIS is an identification of the key variables over which control
must be establishai in order to transit to articulation. One is
investnent policy to transfonn the wage goods sector into the key
sector of econanic grOflth. Wage cpods are defined by the level of
wages and t.~e Engel's consumption curve. Social articulation thus
rEGUires that consumption states not be jumped, for instance, that
production of bicycles, scooters, and mass transit systans must
cane before that of cars as key sectors. .The n internationalization
of consumption" observed by cardoso must be resista:1 as it is an
integral element of social disarticulation. Control of invesbnent
requires control of the COWltry' sinvestable sw:plus. Expropria
tion of part of that sUl:plus and decentralized decision rraking in
its use are likely effective \'lays of achievirig this.

The other is the creation of effective daTIand for wage goods
by reaching a sufficient degree of equality in the distribution of
wage ina:mes to hanogenize consumption patterns across wage earn
ers. As we have shown elsewhere (de Jarwry and Sadoulet), this
implies containing incane ine:jUality belCM a certain threshold .that
depends on the prevailing average level of wages. As the produc
tion of wage goods expands, wages must rise to increase corres
p:>ndingly the consumption capacity of the system.

How to gain sufficient control over invesbnent and hCM to
reduce incooe inequality belCM the necesSaIY threshold are thus the
key targets of a strat8.JY of transition to social articulation.
Consistency between these b«> policy inst.ruroonts--invest.rlYant and
incane distribution-neerls to be rraintained to insure the necesSaIY
macro-balance between production and consumption. If incare re
distribution prCXJresses without sufficient control of invesbnent,
as in Chile under Allende, inflationaIY pressures are created and
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destabilization follows. If investrnent in vrage gems occurs--as in
the early stages of import substitution industrialization in Latin
America--without incane redistribution to create the corresponding
effective derrand, market saturation results and either disarticula
tion or outward growth recane the necessaIY sources of effective
derrand to sustain continued growth. Trade itself should re used
for the sake of articulation, as in Japan and Taiwan, and not as a
substitute for it, as in export enclaves or in outward-oriented
industrialization. Social articulation is thus not a call for
autarchy, but a set of guidelines for socially purposeful use of
the gains fran trade.

Notes

1. The gross rate of capital fonnation is the ratio of gross
investment to the stock of capital.
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Income Distribution and
Development: A Critique of Current
Methodology

Jerry B. Eckert

Intrcduction

lJuring the 19705, devel~t theorists turned their attention
I:ran grooth maximization tCMard the distribution of ~rsonal in
Ccm3. It had becare apparent that large increases in aggregate
rreasures of incane had done little or nothing for the p:>or. During
the course of the decade, a substantial volune of empirical data on
distribution was assanbled. New theoretical constructs ~re ad
vanced and older ones empirically tested. FundaIrentally, econo
mists sought a grCMth process v,hich ~uld achieve greater e::juity as
one of its ends. Subsequently, as understanding grew, distribution
came to re viewed, not only as an end prcxiuet tCMa.rd wnich an
econany could be steered, but also as an economic parc1fllater with
important detenninistic influences on the process of grONtl1 itself.

Inco:qx>rating distributional concerns into the theol:)' and
practice of developr:lent constitutes a It\3.jor redirection in strat
egy. 'Ibis paper provides a historical review of thin E:!Volution.
We then lock at the range of distribution theories available at the
start of the 1980s. A third section examines a selection of roodels
which attempt to capture certain distribution concepts and opera
tionalize them as pla.nni..DJ tools. Finally ~ venture a guess
concerning what future developments might be needed as econanic
(rodels of the distribution process continue to evalve.

A Redirection of Development Thought

Theorizing on the process of growth is.not ne\'1. However,
explicit concern with grONtl1 in the emerging econanies of what is
na-l called the "Third w::>rld" essentially dates from 1950. Iri that
year two studies anerged to focus attention on econanic developnent
in the non-Western ~rld. Eugene Staley (1950) raised serious
issues a."xJut -the econanic plight of LOCs and the 'Econanic Canmis
sion for Latin ArlErica convened a group of experts to provide
strategies for econanic grCMth in Latin 1Werica (ECLA, 1950). The
following year a sir.lilar group of exr:erts net under sp::msorship of
the UnitErl Nations to consider tJri.s problem in a global cont~
(UN, 1951). Econanic Developrrent and Cultural Change first
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publishe:i in 1952 prO'Jided a fort.1l:l for the fledgling literature in
the field and by the errl of 1952, W.A. Lewis, RostaoT, Rosenstein
Redan and a host of other saninar writers too n\.11lerous to mention
had laid claim to the parentage of a neN field of study. At this
p:>int in time nearly all of the econanic literature on incane dis
tribution dealt with functional distribution; the app:>rtiorurent of
output shares among various pro:iuctive factors.

Early development theories stressErl the resources perceived as
mst scarce: capital and foreign exchange. A myopic evaluation of
the p:>stwar reconstruction of Eurq:e suggestErl that invesbnent
capital was the limiting constraint to econanic graoTth an:l proces
ses of capital generation for investnent in industJ:y becarre the sin
~ non of development strategy during the early feriod. The 
careless equated industrialization with development. Even those
authors recognizing human end results advocated industrialization
as the Jmal1S toward their ends.

Early writers looked for stimuli, sonething in the way of
economic shock waves, to transfonn nearly static traditional eco
nanies to flourishing, dynamic ones. Mum of the early search
sought single interventions which would release a process of growth
that 'YtOuld ultimately fuel itself. 'I'ne perception that a clearly
defined limiting constraint, when relaxe:i, would lead to rapid
grCJ.olth prcbably also arose fran vm:tchLl1g the impact of Point Four
investnent in Europe. 'Fillips to savings and. investnent received
the flOSt attention by developnent theorists. One of the rrost
discussed yet I'lOst simplistic views of the ti.rcE was Rostow's
"Take-off" (RosmT, 1956) in which an external stimulus transfonned
a society in a relatively short SPan of years fran one with limited
savings to one in v.7hich the danestic savings rate exceErled 10-12
percent, sufficient to sustain growth in the longer tenn.

Moving into the 1960s world attention was caught by IXJPulation
grO\'1th of unprecedentErl magnitudes in the developing \'oUrld. Eco
nanic grCMth was led to an acute awareness of the denaninator of
the per capita incate quantlDTl. The rhetoric of developnent filled
with "accelerate" and "maximize" in an effort to keep the pace of
economic change ahead of demographic events. The savings
invesbnent-industrialization strategy ranained the daninant para
digm throughout JOOSt of the 1960s. Thus the mandate to maximize
grcwth in the face of a ballooning lX'PUlation easily led to strate
gies to maximize savings. Econanic theo:ry suggests that the mar
ginal rate of saving rises with incanes. Therefore, concentrating
wealth and inCOJreS am::>ng a limited number of recipients was seen as
consistent with the neal to accelerate econanic grCMth through
industrialization.

Encouraging concentration recame fX)licy in sane nations.
wealth concentrations were tolerated in several others as long as
these concentrations led to rrore rapid mange in GNP. Inegali
tarian growth strategies received theoretical sanction with the
concept of fOl:Ward and baclaard linkages \'bich ~re to cause ini
tial advances made by a feN entrepreneurs1to "trickle down" to the
bulk of the population (Hirschman, 1958).

The distributional persJ;ective of this earlier epoch is suc
cinctly stated in the writings of Nobel Laureate w. Arthur Lewis.
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The central fact of econ::mic developlEIlt is that the
distribution of incares is altered in favor of the saving
class (Lewis, 1954).

We are interested not in the peqJle in general, mt only
in the 10 percent of than with the largest ineares, who
in countries with sul:plus labour receive up to 40 percent
of the national incare. The remaining 90 percent of the
peqJle never manage to save a significant fraction of
their incares (Lewis, 1954).

In his classical srody The Theory of Ecornnic GrCMth (1955),
Lewis saw equality and econanic cleveloprent as "tw horses (which)
will not cp in the serne direction" (p. 380). He further states
"Economic gra-lth is dependent UfX?n the inequality of incane. That
this depemence exists carmot be denied••• ," (p. 428, anphasis
added) •

~'lith this concepbJ.a1 structure underlying econanic development
efforts it can be easily understood that "ineate distribution" as a
topic renained the ~:tView of the functional distribution theorists
well into the 1960s and was only tangentially brought to bear on
econanic grCMth issues.

If the 1950s was a period in vtlich a theoretical base for
econanic developrrent was constructed, the 1960s must be seen as an
era in \'hich these prel iminary foundations ccme into serious ques
tion. With growing frequency, seminal ideas errerged which were
ultimately to change not only the strategies of develOfJOOl1t rot
also the oojectives themselves.

One of the first fresh insights was the idea that small fann
ers in LOCs· were rational individuals wlx> followed a carefully
defined qJtimizing behavior. While this thought had been pre
viously advanced, Theodore Schultz (1964) inserted it squarely into
the core of development thinking. '!be idea was expanded greatly at
the 1965 East-west center Conference on Subsistence and Peasant
Econanies (Wharton, 1969). ~marton subse:;IUently pioneered a util
ity frarrewrk encanpassing the risks associated with bein:] very
poor (Wharton, 1968). .

Thus it became feasible to rrove the rural poor fran the status
of "irrational peasants" to actors on the econrocmic scene, who had
particular proolans and a rationality which econanic theory could
embrace. This imputing of rationality to the poor was a necessary
precondition for serio\LS concern with the size distribution of
personal incO(ES which was to follow.

By the end of the 1960s decade, several researchers including
the author were i.mrn9rsed in Third ~'brld villages largely in Asia
and South Asia anpirically testing the small fanner rationality
hypothesis. Arrong the ooservations to eInel:ge fran the village
pers~ctive was that, despite rapidly gro.ving national eoonanic
aggregates, life for the village-lx:>urrl majority \VciS not improving
and in InaI¥' cases the conditions of existence for the abject poor
were growing wrse. In short, large segments of the population
were not p:.'irticipating in growth.

Rea)(jnizing this Johnston and Kilby (1975) put forth a "uni
rrodal" concept of the developrent process which provided a strong
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counterpoint to the 010 sector rrodels of Lewis (1954, 1958), Ranis
and Fei (1961) and their intellectual descendents. The unimodal
idea \JaS one of the first clear statanents that ~lity of parti
cipation might lead to a fundanentally different growth process
with considerably greater IOn) term viability and rrore acceptable
social consequences.

An agricultural fundamentalism anerged based on 1) the ration
ality of the small fanner, 2) the unimodal concept of participation
and 3) the productive t=Otential of crq>ping as shown by the "Green
Revolution" • This strategy had enphasize:l rural economic activity,
the involvement of the majority and technologies and institutions
appropriate to the majority. Each of these <:li.roonsions was in
counterpoint to the utban industrial strategies of the previous two
decades. That such a strategy was preferable was suggested in a
number of cross-countIy canparisons (e.g. <Mens, 1972; Owens a..'1d
Shaw, 1972).

A significant redirection arose in the human capital school of
thought. Pioneered by Schultz (1968) an:l supp:>rted by literally
dozens of other researchers, the thought that direct invesbnent in
the skills and capacities of human beings could yield positive
econanic change was ultimately to lecrl to a hUmanizing of the
objectives of developrent. In the process a wholly new set of
strategies were q;>ened up for g=werrment action. Two derivative
effects are noteworthy. First human capital theories proved to be
ruch rore IX'Werful in the analysis of distribltional issues than
the older Harrod.-r::>anar conceptions of the growth process. Second,
human capital concepts provided a significant reinterpretation of
the p:>st-war European experience which suggestErl that while invest
rent in physical capital might be important, the econanic response
would be strongly influenced by the extent of human capital avail
able. This idea called into serious question the efficacy of
blindly applying invest:I"oont oriented development strategies in
L.OCs.

Thus revelopment enterErl the 1970s with a new found. concern
for the econanic underdog. The question was finally being asked:
are equality and growth really horses headed in opp:>site direc
tions; or, could distributional oojectives be made central to the
grCMth process without sacrificing incane grOilth?

The result was an explosion of theoretical and enpirical work
on the size distribution of personal incane. This researd:1 suf
fered at first fran an absence of data wnich, in itself, attests to
the neglect this topic had previously received. Under the leader
ship of the w:>rld Bank the enpirical base for researdl on personal
incane distribltion has grCMn to the p:>int of serviceabil ity (see
e.g., Jain, 1975).

Sahota, in his exhaustive survey of the literature (1978),
noted that econanists, since the tum of the century, hcrl bewailed
the lack of a satisfactory theory of personal incane distribution.
Thiscanplaint can be obseI:Ved in the literature until 1974.
However, Sahota notes this concern was "conspicuously absent" by
1976 and 1977. The corner had at last been turned. The issue of
incane inequality is nCM stage center arocmg leading development
concerns. And it is possible to trace the evolution of IlOre recent
issues, e.g. concern with poverty (as distinct fran maldistribution),
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basic needs strategies, etc., as a logical extension of the ITEta
IlDrphosis described al:x:we.

The Range of TheOl:Y

Our ability to develcp economic rrodels as policy tools is
ultimately constrained by the limits of theory. Presented below is
a brief outline of the several major theories in use wit.'1 respect
to personal incane distribution. The intent is to sketch the
framewI'k within which present and future efforts at policy forma
tion rust take place. I am indebtErl to Gian Sahota's excellent
survey (1978) for the taxcxrony and analysis sl.lltll'larizoo. belCM.

Personal incanes caruronly shON IXlsitively skewed distributions
within rrost populations. cases of syr:rretrica1 distributions are
exceedly rare and negative skewness, if it occurs at all, w:>uld
reflect an atypical institutional environrrent. The theories des
cribed below ~re largely developed in an attenpt to explain how a
positively skewe:1 distribution could arise and be sustained.

Ability Theory: Q'le of the oldest concepts, it is an expres
sion of the thought that "all man are NOT creatoo equal". Incomes
are hypothesized to be related to the distribltion of natural
abilities. However, innate ability is presumed to be distributed
nonnally mile incanes are generally found to be lognonnally dis
tributed. Considerable ~I'k has ensuoo examining factors which
would skew the expression of innate ability toward the lognonnal
pattern. The search has covered institutional factors, personality
factors, the canplimentarity of factors and other rationale.
Ultimately this logic runs up against the question of acquired
capacity vs. inheritoo capacity, the naturevs. nurture dilemma,
and at present it appears to have floundere1 there. To the extent
that a<X]uiJ::ed abilities becane an i.mp:)rtant factor, one is borrCM
ing fran human capital theory which is treated briefly below.

Stochastic Theo:ry: Most econanetric mJdels have a "U" or
unexplained variance tenn which is often quite small. The perspec
tive behind this theo:ry essentially elevates the role of mance,
"luck", or randan circumstances to being significantly determinant
influences. If one assu.rres a multiplicative· relationship between
randan events, a lognonnal relationship results. Furthenrore, if
one asSUITES that survival is impossible below sane minimum level of
incare, then the left-hand tail of the distribution which might be
stochastically dete.rrnined will be (severely?) truncated in popula
tions where the rrean ineate is only a little W8.'.l above the survival
incane level. .

The principal weakness of this theoq as c:amronly modeled is
that tine enters multiplicatively. Thus the variance of the ·incane
distribution continues to increase with time. Presumably t.he
inequality within society should behave similarly yet there is no
anpirical evidence to support this hypothesis as fact.

Individual Choice Theory: This body of concepts, in contrast
to the previous two. sets, asSlllTeS a deterministic i..nfluence by the
individual based on his or her rationality. It is a logical out
grCMth of Friedman and Savage's early wo:rk on t.he association
between risk and the utility function for rroney (Frierlman and



40

Savage, 1948). The theo:ry assumes that the distribution of incanes
will reflect the extent to which the population is risk-preferrers
or risk-averters. Sahota states, "In general, dynamic societies
are characterizErl by very feN high risk-takers and vast majorities
of the risk-indifferent a...'1d risk avoiders". This situation \~l.lld

result in a positively ske\"red distribution of personal inCOlOOs,
assuming that taking higher risks receives higher than average
rewards.

Human capital Theory: This concept recognizes roth inherited
and acquired capabilities, laying E!llphasis on the latter. It
incorporates human rationality in that the process of aa]Uiring
skills is viewed as a rational invest:rrent to which optimizing
econanic concepts can ba applierl. The idea has been broadened to
include the concept of cultural inheritance, e.g. i those cognitive
skills learned as a child for mich the determinant influence was
the parents and their choice of environment and/or invest:nent in
education.

InCO'OOs are then assurred to be a function of the skills ac
quired. Human capital adherents view lifeti.rre incane streams as
the return on investments made to develop skills. and capacities. A
positively skewed incane distribution can result fran multiplica
tive relationships 1) between aCXjUire1 skills (e.g., fran fonnal
schooling and post-school experience), 2) between acquired and
inherited skills or 3) fran a rrotivational distribution in ftthich
there are a few high achievers and relatively many who are less
strongly driven.

Theories of Educational Inequalit;Y: The daninant thought in
this context is that various envirorunental factors condition stu
dent response to education. Significant among environnental fac
tors is the early childhood enviroruoont in which much of the
child's cognitive developrrent occurs. Thus; even when exposed to
identical educational opportunities, children will learn differen
tially with those fran deprived early childhood envirorrnents lag
ging progressively further behind. One logical ilrplication is that
intergenerational rrobility between ability levels (and thus incane
classes) w::>uld be limited.

Inheritance Theory: The preceding five categories deal pri
marily with earned income. This section treats unearned, or prop
erty incane. An individual can inherit fran his or her parents;
1) a genetic endOiJl"OOIlt of abilities, 2) a cultural inheritance and,
3) property. The first two have been alluded to above. Property
ownership and the resulting unearned incomes are often less equally
distrihlted than wages or earnErl incanes. Conventional treatment
suggests that "wealth begets wealth" and that unearned incomes tend
to set in rrotion econanic- processes by which prcpertied classes
sustain their position of relative affluence. Inheritance of
property contrihltes to intergenerational transfer of these in
equalities. While the relative i.rnp:>rtance of unearned. incanes as a
share of total incanes has declined over time, it remains a signi
ficant detenninant of incaoos am:mg sane classes in non-socialist
societies. Finally inherited weal~'1 tends to be positively corre
lated with the other types of inheritance nentionoo above and \ath
greater investments in bJrnan capital. '!bus, the lognonnal distri
bution of total incanes· reflects not only the distribution of
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unearned incancs b.lt also their multiplicative relationship with
these other factors.

Life Cycle Incane Variations: It can be generally cbserved
that incorres rise with age and then decline with retiresoont. Thus,
two individuals of different ages rot with identical lifetime
earnings p:iths will at art:! FOint in tirre have differi~ incanes.
Sane authors feel that measures of inB]Uality taken at a single
point in ti..ne will overstate actual inequality due to the influence
of this age-wage relationship. It' is thus suggested that a nnre
accurate inequality measure w:>uld be based on lifet.i.rre incorres.

Aside fran the difficulty of measuring lifetime incanes there
have GrergErl reasons to question this simple relationship. Chief
among then is the fact that yo~er wol:kers are enployErl with
higher canplements of physical and human capital than were the
older generation \\hen they began their w:>l:king careers. This
factor would operate to narrON the variance of FOint-in-t.i.rre rrea
sures and widen that of estirnatai life cycle incane estimates.
Therefore, mile incare variation over a life cycle is an important
FOint to consider, there is no clear concensus !'6Jarding its imp:ict
on Ireasured inequality at this time.

The Effectiveness of Theory
in Structuring Interventions

we are ultimately interested in the usefulness of these the
ories for policy fonnation. Throughout the Third w:>rld, govern
ments are searching for equitable growth strategies. In r:art this
stans fran a serious concern with the quality of life for the poor.
It must also be recognized that FOlitical stability could frequent
ly be improved if rrore egalitarian societies were achievOO. Thus,
mere theorizing is not sufficient; there is a'real neal to rrove
beyond theo:ry to the fonns of national or' regional rrodels on wl:rlch
sophisticatoo distributional policy can be based.

The several bodies of thought descri.bei above differ signifi
cantly in their ability to support p:>licy. 'lb examine these dif
ferences, it is useful to distinguish two generic types of distri
butive strategies: proactive and reactive. As used here a re
active strategy is one which resp:mds to an existing condition,
such as p::werty, and attempts to canpensate for undesirErl conse
quences. Direct welfare payroonts to the poor exemplify a reactive
strategy responding to the condition of poverty among the recipi
ents. proactive policies or strategies are attempts to influence
outcares \'hich have yet to be realized. A land refonn would be
proactive if undertaken to influence 'the futu.re distribution .of
rural incane. 'ltle following conventional adage, found on p:>sters
in foreign assistance agencies, contains both reactive and pro
active stances to the proolen of hunger and suggests that there are
significant advantages to the latter.

Give a man a fiSh
and he eats for a day,

Teach him to fish
and he eats for a lifetime.
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Three of the above classes, ability theOl:y, stochastic theo.ry
and personal choice theo:ry do not easily lead to proactive strate
gies to influence incane distributions. All three place the deter
minant factor outside of the normal sphere of goverrment influence.
For example, aside fran medical influences over birth defects,
governm;mt has no control over the distribution of genetically
inherited capabilities. If these capabilities are un~lly dis
tributed, the ability theo:ry suggests that incare distribution will
reflect that fact. If the in~alities that result are sufficient
to cause concern, goverI'1lreIlt's roles are limite:1 to offsetting
transfer ~nts or distorting the instib.1tional setting 9:) that
the disadvantaged or less capable are rewarded disproportionately
h~ly. '

Similarly, stod1astic theot:y by definition asserts that the
determinants of incClTe distribution are uncontrolle:1. Interven
tions in the outcane rtUlSt, therefore, be reactive.

Adherents of the human choice school of thought can offer
sanething nore in the way of prescription. In this school of
thought inc<::X'OOS are distribute:! accord.irY:J to the results of opti
mizing' behavior applied to knCMIl sets of alternatives and their
probabilities. In a number of proactive ways (e.'g., price policy,
market development, instib.1tional change, risk bearing by govem
rrent) goverrment can affect either the structure of available
alternatives or their associated prd::>abilities.

Gove.rnm;mt has considerably less influence on the underlying
utility framevlOrk in vtlich individuals make their decisions. While
the extent of risk aversiveness or risk preference in a population
must reflect such factors as t."l.e average incane level, e:lucation,
and the. presence or absence of social I services, instances in which
goverrment has attanpted to manipulate risk perceptions to achieve
distrihltional goals are few.

Thus proactive policies are conceivable. Conplications arise
in that the relationships between social psychology and economics
have not been well developed and thus provide a weak base for
policy experi.rrents. Finally, several of the prescriptions that
might be considered are diffuse in their impact and, thus, do not
lend thanselves to programs ai.rnErl at particular target groups.

Hurtm1 capital theo:ry proves much rrore powerful as a perspec
tive fran \\hich to build distributional strategies. First, the
theol:Y deals wit.11 invesbnents made to alter future events. Thus by
definition, strategies built on this concept are generally proa
ctive. Second, the theol:Y focuses on interpersonal differences
thus allowing target groups to be easily defined. Programs of
human capital investment can then be aimed at these particular
beneficiaries, which is important if selected rnaldistributions are
to be addressed.

Third, the human capital approach is canpatible with the
Western ethic of free choice. Once skills are abtainei, the indi
vidual is assuned free to apply than to \rbatever q>portunities
exist. This is not to suggest that ccrnpatibility with Western
ethics is a valid criterion for choosing interventions, bJ.t nerely
that program support through foreign assistance is easier to jus
tify ani dJtain. Fourth, human capital strategies do not require
direct transfers in which one group loses so that another may· gain.



43

Invesbnent in skills and knowledge r~:rmits building the stock of
incaTE generating resources anong disadvantaged target groups
without reducing the resource canplement of the rest of the p:::lpula
tion. Thus, darestic social and political support is readily
found. Last, these strategies generally require identifiable
inputs (teachers, facilities, post-school training, etc.) over
"which <pvemnent has significant control. It is relatively easy to
redirect the delive:ty system which is frequently already in gov
erJ:'IOOnt hands to'lard selecte1 ooneficiaries.

Theories of e1ucational inequality suggest proactive strate
gies. Yet, oocause of the early ages at which the ITOst significant
rrental ~rience is obtaine1 it is difficult for governrrent plan
ners to have a direct effect. The Uniterl States has experimented
with several programs such as Operation Headstart and apparently
successfully so. still, reaching Cbm into the family structure
far enough to significantly affect children between the ages of one
and four is exce€rli.ngly difficult. It is p:rrt.icularly likely to be
impossible in households \'here the parents are themselves cogni
tively weak. Children of these households are rrost likely to grow
into adults with weak learning skills and their chances for mobil
ity t:cMam a higher OPp:::lrtunity set and incane level than that of
their parents will be seriously impaired.

The last theOl:y examine1 here is the inheritance theor.y which
places the cause of incorre inequality largely on the distributions
of property incane (rents). Inheritance, as an institution, prcr
vides a microcosm of the growth vs. distribution debate. In the
Western world inheritance is seen as a significant stimulus to
entrepreneurial energy. The prospect of passin] on to one's heirs
the accumulate1 assets of a life's work is generally believed to
result in· higher savings and invest.Jrent. On the other hand the
sane institution pennits the intergenerational transfer of wealth
and to this extent constrains IOObility anong incorre classes. In
this abstract sense inheritance would seE31\ to increase grCMth and
perpetuate, if not increase absolutely, inequality. In an extrene
scenario, taking inheritance theor.y and stochastic theo:r:y together
yields a deterministic process in \'hich the resulting ineatE dis
tribution has only a limite1 relationship to skills and capacities
of the individuals involvai. This thought sCmehow violates this
author's vial of heM the world ought to be organized.

GoverI'll'rel1ts have the capacity to alter the importance of
unearned incanes as a canponent of total personal incane and the
extent to which property based affluence is inheritable. There
fore, the extent to Yhi.ch inheritance plays its dual roles of
econc.mic incentive and preserver of status yan be a matter of
policy, although this issue is. often rooted lEep in the political
econany or culture of a nation. It is instructive to note that the
U.K. and the U.S. strike somewhat different balances even though
both purport to be capitalistic derrocracies.

At the other end of the spectrum are the socialist nations in
which private ownership of physical capital does not generally occur
on a large scale. Inheritance theo:r:y does not apply to explaining
incooe differences in socialist societies. However it must also be
notoo that socialist developed countries, e.g., Eastern Europe,
tend to sho'l significantly 1a.-P1 inequality in their ineate distri-
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butions than do developed capitalist societies (Ahluwalia, 1976).
It \\Quld appear that much of this difference can be explained by
inheritance theory and its associated concern wth property incane.

ifuether an asset redistribution program is considered reactive
or proactive depends on circunstances and the pers~ctive of the
analyst. This point is perhaps best illustrated in the case of
land refo:r:m. InLatin America the land tenure system and. the
rnaldistribution of land resources are often cited as the principal
cause of the highly ~al incane distributio:lS found on that
continent (Todaro, 1977). Conversely African land. tenure systems
(which do not include inheritance) are frequently citoo as a major
contributor to relatively equal incorres, at least in rural areas
(Eckert, 1980). A land refo:r:m such as undertaken by r.1exi.co in the
1930s could definitely be considered reactive. However the 1979
Land Act in Lesotho was clearly proactive legislation in that it
sought to preserve the traditional equal access to land while
creating new incentives for the rore efficient use of land re
sources. The Lesotho Land Act did establish primogeniture inheri
tance for the first time and thus .set in !lOtion a process that will
generate a landless class equalli.n:1 nore than 35 percent of the
rural papulation by t.~ end of this century. HcMever, the princi
pal effect of tins legislation was to provide rreans of separating
ownership and managanent through a leasing system. In this case
paynent of rents was authorized precisely to ensure that land
continued to contribute to equity even though the manage:nent func
tion gradually concentrated in the hand'S of the better fanners.

Methodologies for Modeling
the Distributive Process

The theories co.rered above are each only part.:l.al theories.
While serving to isolate and clarify one Particular causative
relationship, none of than can J:e considered a general theo.r.y of
inCaTe distribution. Although the theoretical base has been nea
surably strengthenOO, much WOlX ranains to be done.

Many scholars have called for a rore \tmolistic frame\\lOrk that
would serve to integrate several, if not all, of the available
pieces. In the case of econaootric m:::rlels of the growth process,
this has often led to attanpts to treat a wider range of variables
endogenously. This section looks briefly at selected examples of
recent nodels in order to shOll the divergent ways in \>vhich eoJno
mists are wrestling with tile problem.

Harro:l-Danar Type Models
The Harro:l-Danar perspective of the grCMth process, taken

alone, has little to seJ;f about the size distribution of personal
incanes. Yet because of its simplicity it is frequently used as a
basis. for rore elaborate nndels sate of which have attempted to
capture the distribution process as well as the grCMth process.

Ahluwalia and Chenery (l976) provide a typical and instructive
example -- t.'le attanpt to capture several distributional dete.uni
nants which are normally omitted. These elemants include:
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a. dualism, capitalists are distinguishe:i fran self
employed,

b. concentration of capital, only the capitalist group
receives unearned incane,

c. different socio-econanic groups have differential access
to employrrent prospects,

d. savings l::ehavior differs between the socio-econanic
groups, and

e. population groups at different rates within each group.

Ahluwalia and Chenery thus roodel three separate strata with an
econany, each of which is distinguished by the type and supply of
capital available, by the prevailing capital-output ratio, and by
savings and fOpulation grCMth rates \\hich differ. IDwer incane
strata are allowed to work for themselves and those above then on
the incare s::ale. In Harrod-Danar fashion, incane is determined by
wages and returns to capital (for those "vilO own any) and growth is
a function of changes in capital stock. They have essentially
created three Harrod-Demar rrodels, one for each stratum, linked by
t..'1e do.mward flow of wages.

Their rrodel is used to test altemative redistributive };XlIi
cies by running multiyear scenarios and canparing them with a basic
solution in \\hich only productivity and {x)pulation grows. Signifi
cant conclusions result \\hich need not be repeated here.

While offering important new insights the Ahltrvlalia and
Chenery rcndel falls short of being carplete due to at least two
omissions. '!he first, \\hich the authors recognize, is that differ
ential consumption patterns between in~ strata are not rrodelled.
This is signifncant because demand differentials embody significant
variations in employnent, wage payrrents and the regional and sec
toral distribution of econanic activity. . A second gap in the nodel
is that it does not include a process whereby capital can be trans
ferred to capitalists. 'lbus the prcpensity by the rich to accumu
late capital by bidding it away fran the poor goes unrecognized.
If this ~re recognized, this process could well offset Part of the
governrrentally induced transfers to the fXJOr and partially negate
the rrodest results dJtaine:i.

Simulation-type M:>dels
A second significant rcndeling effort involves the preparation

of highly canplex systems of interlocking econOlOOtric equations.
Two recent examples illustrate this process. In the first, Gupta
(1977) has built a roodel of the Indonesian econany using 700 indi
vidually specifioo. variables. A second example \'bich is even rrore
carplex is the work done by Adelrran and Robinson (1978) on their
case study of Korea. The Adelm:m-RdJinson m::rlel involves a three
stage process incorporating rrore than 2,500 equations. Within the
mix are ~librium sub-r.odels, partial e:;{Uilibrium nodels, and
disequilibriun sub-roodels, all interlinkoo with each other in a
series of iterative stages.

Examining the detailed content of either of these rrodels is
well beyond the scope of this paper. A few general cO"l'lrents will
suffice. First, one of the real weaknesses in this type of econo
rretric approach is the severe difficulty in ccmnunicating roodel
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content to poliCitrnakers in third world nations. This d>servation
is in contrast to the Ahlmvalia and Chene:ry approach in which their
m::xlel's simplicity lends itself to easy camnmication. It is
difficult to imagine formulatin:] a presentation to the rtinisb:y of
Econanic Planning based on the Adelman/Robinson type of detail in
any bJ.t the rrost sophisticated of developin:] nations.

t'bile greater precision may be possible in nodeling an exis
ting set of data, one wonders alx>ut extending such a system in
projecting the future. Melman and Robinson note that their rn:>del
of South Korea showed only a limited responsiveness to a wide range
of policy options. It seans oonceivable that this may result fran
an internal sluggishness which is m::>re a function of 2,500 inter
locking equations than it is related to an actllal non-responsive
ness in the Korean econany.

The third consideration is data. One oould ask mether a
countl:y whose data system can provide real infonnation for 2,500
equations is prcperly classified as underdeveloped. Gupta's JYDdel
of Indonesia may provide a oounterp:>int, however, the generaliza
tion seans defensible.

Social Accounts Matrix
The Social Accounts Matrix (SAM) technology has 1:een developed

by Graham Pyatt and several others and has nOll been applied to a
nunber of third world countries. A SAM is a framewOl:k with \'mich
to disaggregate an econaqy in order to focus policy attention on a
particular set of parameters. r-1athanatically, it is a Leontif
inp.1t-output nodel subject to the particular closure rule that all
actual sectors are endogenous except trade and capital accounts.
This nodeling technique derives its name fran the COlll'OOn practice
of including households, in a disaggregated fashion, as explicit
factors within the node!. 'SAL"! thus has the capacity to roodel
incane receipts fran multiple sources and oonsumption expenditurE>..5
to multiple sectors. Its pa.ver as an incare distribution JYDdel
arises fran the potential of including households representing
different incare strata.

The SAM methcdology leads to a pragramatic tool as opposed to
one which is rrore theoretical in its oontent. Theoretical content
of SAMs can va:ry widely depending upon the anphasis desired.
Analytical rigor is obtained fran the internal consistency required
by the closed input-outp.1t systan. One of the strengths of this
technique is its ability to depict explicitly those portions of the
house.1-}old sector mich cpverrment might choose as developnent
beneficiaries. Planners can examine a SAM and clearly see the
operation of detenninants of incare for different household classes
and hCM that incare returns to the econaT!Y to stimulate total
demand and grCMth. The successful application of SAMs in such
oountries as Botswana and Sri Lanka suggest that this rrethodology
is not dependent upon highly developed data systans.

Future Needs in Distribution r-b:1eling

It is clear that econanics has not yet provided a fully satis
facto:ry canplete theo:ry of incorre distribution. Current worldwide
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interest in development with e:JUity necessitates further werle. The
rrost im,PJrtant IIEthodological issue is to provide an integrated
rmel of grCMth and distribution \'hich can serve a vdde range of
policy analyses. Such a model must 00 dynamic in order to portray
econanic change over several years into the planning period. It
must be able to segregate populations into groupings that reflect
different sources and detenninants of incane.

As ~l:k proceeds on the incare distribution models of the
future, I VtUuld suggest that the following itens nero explicit
attention. First, a process of accumulation and inheritance of
human capital neods to be built into the overall structure. 'Empir
ical evidence presently shows that severe limits exist to inter
generational rrobility between incane classes. Several of the
detenninant factors may be beyond the ream of goverrurent policy.
H~ver, further \'v'OI:k is neErled to identify those detenninants that
can be affected by goveI'I'lfOOnt when intervening for distributional
purposes.

A second major need lies in the area of the explicit rrodeling
of consumption patterns. As noted above, the camx:rli.ty linkages
will vary widely ootween incane or consur.1ption expenditure classes.
However, attempts have been occasionally made to roc>del this rela
tionship, though often with a great deal of aggregation. There is
a need to disaggregate camodities by the factor proportions in
volved in their proouction and to give particular attention to the
wage bill canponent. The SAI-1 nethodology can potentially do this
but data has not yet been collectErl in any national setting.

There is a further need for rrodeling of institutional (non
maI:ket) barriers to factor rrobility. Finally, it is suggested that
distribution roc>dels contain endogenously an equilibrating process
allowing workers to allocate their CMn labor arrong various alterna
tives.

Postscript

Unfortunately the intensive focus of the 1970s on the size
distribution of ~rsonal incane is nCM being blurred by new urgen
cies arising in developnent thought. Anong these are concern with
the issues of p::>verty, basic needs, and rural developnent. Poverty
is currently being separated fran maldistribution and receiving
considerable attention even though it is not yet a clearly defined
concept. The basic needs philosophy, in away, is a statanent that
the econany cannot be st.imulated to provide certain social services
so goverrment will provide them directly. Basic needs investmmts
are nON taken as an end proouct due to their humanistic content.
They are not necessarily justified as a rreans toward higher produc
tion.

One gains the impression fran these recent developments that
dealing with the conditions of the real poor is of such urgency
that it could not wait for a theory. It this is true, it is unfor
tunate.. In the p:1rticular case of incare distribution, a suffi
cient background nON exists that it seans feasible to rrove tCMard a
fully satisfactory theoretical and roc>deling basis for goverI'lmmt
intervention in this critical area of human events.
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Notes

1. Interestingly, Hirschman also gave us the tenns North and
South used in the context of distinguishing between the developed,
largely northern hemisphere nations and the underdeveloped nations
which lie pre::1aninantly below the EqUator. The trickle <bYn hypo
thesis was articulated, in part, within a North-South context
(Hirschman, 1958).
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Farming Systems Research: An
Applied Agricultural Research
Methodology for Farmers with
Limited Resources in LDCs

. Willis W. Shaner

Introduction
Recently, fanning systems research (FSR) has becane ~pular

aIIOn:J many concerned with agricultural research's contribution to
the proouction and welfare of fanners wit.h limited resources in the
less developerl countries (LOCs). USAIO na.-l funds nllTIl?.IOUS FSR
activities throughout the world; in 1978 the Consultative Group on
International Agricultural Research (CGIAR) confinocrl its interest
in the FSR activities of several of the International Agricultural
Research centers (!ARCs); and other organizations sllpIX>rt the
effort, such as canada's International Development Research centre
(lORe).

I will begin with sane ideas as to my earlier research for
the LOCs small fanrers was inadequate, then folla.-l by describing
the FSR approach and why I think it should work. ~, I will
provide a glimpse of SCIi'E earlier FSR activities as applioo to the
LDCs, summarize the findings of CSU's recently canpleted FSR pro
ject, present sorre issues aOOut the FSR approach, and close with a
f€M thoughts about FSRs future.

Why Earlier Research Approaches t'lere Inadequate
Far:rners in the developed countries (OCs) and the larger fann

ers in the LDCs have generally been well serve:! by agricultural
research and extension. But snaller fanners in the LOCs have
usually men passerl over. These small farmers are p:x>r partly
because the researd1 was either not apprcpriate for than or was not
reaching them.

Several reasons explain vtly prior resea.rch anti extension did
not serve the LDCs small faraers very well.· For instance:

1. In many of the LOCs--particularly those that ~re fonner
colonies-research was directoo towards the large-scale
pro:iuction of export cL'q)s, whereas &:\all fanners' pro
duction custanarily centers on fo<Xl. crops.

2. Mum of the researdl in the OCs has been for sole crq>
ping, which often assumes large quantities of purchased
inputs and rrechanized rreans of production. In contrast,
many of the small fanrers in the LOCs intercrcp using
limited amounts of purchased inputs and labor intensive
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means of prcrluction. Subsistence fa:c:mers \-ho are able to
provide for their family's needs reasonably well usually
e~age in a variety of enterprises during the year
(Hal:W'Xrl, 1979). imere possible the fanrers often spread
out their crcp plantings so that crq:> harvests will ItDre
nearly r.atch the family's fcx:rl requirements. Or, crops
may be storoo in the field: e.g., sane Central American
famers bend over the corn stalks to protect the ears
fran rain, sane ~st African fanners plant cassava and
leave it in the· ground until needed, and as Hart (1982)
explains com may be kept until consumed as foed or sold
to rreet the family's periodic cash requirerrents. Also,
Zul~rti et al. (1979) point to small fanners' aversion
to changes in technology that require increase:l cash
expendiblres.

3. small fanners' resources, practices, and beliefs often
keep then fran accepting improva:1 lteaI1S of production.
For example, sane Guatemalan Indians are loath to thin
com plants because they associate the life of the young
plant with that of the child (Hildebrand, 1977).

4. Supplies and services are often inadequate. Equipnent
such. as backpack sprayers may represent too large an
outlay for· a small fanner~ similarly, improved seed or
agricultural chenicals .l1'B.y be sold in packages too large
for the farrce.rs' budget: and obtaining credit froo a bank
may take up rrom of the farmers' time than they can
spare.

5. Technologies developed for DC conditions may not be
appropriate. In one instance, Ecuadorian fanners, who
intercrop corn and lx>le beans, found the com stalks of
the dwarf varieties to be too weak to sUPfX>rt their bean
plants.

6. The inappropriateness of research and extension for snaIl
fanners' conditi:Jns is partly based on researchers'
tendencies to (a) wo:rk within their dis::ipline and to
leave the integration to sorreone else, (b) concentrate on
technical problans, and (c) allocate their time to re
search. leading to publications in the professional jour
nals. Dillon (1976) ch.aracterizes the traditional re
search approach as one in \'irich (a) research tasks are
separated into prCX]ressively~r subject areas to be
studied fOC)re or less independently and then the results
evaluated by standards within the discipline, not by the
results' contribution to the \\hole, and (b) social scien
tists' activities could rrore usefully be integrated with
those of the physical and biological scientists.

7. Lastly, the research and extension envirorment in the
LDCs frequently differs fran that in the OCs. Often,
researd:1.ers in the LOCs do not have a fatming background~

the cultural distance between small famers aOO extension
and between extension and research may be great~ infozma
tion available to the small fanrers about markets and
technologies and to researchers iIDout farmers' needs may
be inadequate~ and the private sector's contribution to
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research, extension, and services my not play the dynam
ic role it customarily does in the OCs.

~taat is FSR?
FSR is an approach to agricultural research and developm~l1t of

tec1mology that views the whole fann as a system. Also, FSR focus
es 01'1 the interdependencies among t.'!-}e canponents under the house
hold's control am ha-r these canponents interact wit.h the physical,
biological, and socioeconanic factors not under the hous(-~hold's
control.

The "systans" in FSR refers nnre to the identification of, and
subsequent research on, specific types of fa:rminJ (e~g., pa::ldy rice
cultivation in the t1:'q?ics) than to the use of systans analysis
techniques (e.g., linear prograrmdng and sinll.llation rrodeling).
However, the general roothodologies of systems analysis apply mere
by problems of the whole systan are identifie1, systan interactions
are consideroo. \~en designing and conductinJ the research, and
solutions to problems are teste1 ~dthin the whole fanTl contaX't.

Typically, the prime cbjective of FSR activities has been to
improve the productivity and therefore the welfare of roc small
faDllers, Le. r:oor faoners with limited resources. However, FSR
techniques based on overseas experiences are now bein:) applied to
small fanners in Florida and Hawaii: and fDne of us ~uld like to
apply the approach in"eolorado. Success with these LOC f~rs
should help increase and stabilize foOO. supply and reduce the
disparity in incones.

In SUITlilcU::Y funn, FSR is

• fat:rner-base1 because FSR teams pay attention to farmers'
conditions and bring farrrers into the research am tech
nology development process,

• problan-solving because the researchers have specific,
fanner-relate:l proolans and op~rtunities in mind before
initiating the research,

• canprehensive because FSR teams consider the \\hole fann
inJ situation (consumptive needs as \'lell as productive
activities) in learning ha-r to improve the fanners'
output and welfare, in identifying the envirol1lleIlt' s
flexibility fur change, and in evaluating the results in
tenns of famers' and society's interests,

• interdi9::ipli~ because researchers and extension staff
with different disciplinaJ:y backgrounds ~rk with famers
in identifying problans and q>1Xlrtunities, searching, for
solutions, and evaluating and impleroonting the results,

• canplementary be~use FSR offers "a means for using the
outputs of other research and developm:mt organizations
and fur giving direction to others' wol:k,

• iterative bec'-a.use FSR teams use their research results to
improve their understanding of the farmers' systems and
to design subsequent research and developoont activities,

• dynamic because FSR teams oftentimes introouce relatively
rrodest manges in faI:l'lers' conditions, \'hich are then
followed by rom significant· changes as the teams' suc
cesses encourage the famers to accept greater change,
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and
• reseonsible to society because the FSR teams keep other

groups I lllterests in mind (b::>th future generations and
those elS<-~lere in society), as well as those of t}le
fanrers immediately affected.

While Imch of the above is true of other fonns of agricultural
research and developnant programs, the combination ani emphasis of
these factors help to distinguish FSR fran other approaches.

\Vhy FSR Should Hork
The FSR approach responds to the conditions camronly encoun

tered i.n the LDCs, whidl provides in IT¥' opinion a sourrl basis for
improving production and welfare aIroI')J fanners with limited re
sources.

• The approach rreets the neal· for nore careful planning of
research activities basej on study of the fanners to be
helped and the conditions under vbich they operate.

• The approach applies systems concepts· whereby interdisci
plina:ryteams identify researchable problems on fanners'
fields ani rreasure results by the way fanners react to
the prq:xJsed chan.Jes. In this way researchers understand
the relevancy of their work and the degree of improvenent
ra;IUiroo.

• Rather than lodcing only at hOd a technology fits the
physical envirol1ll'ent, the approach considers hc:M the
technology fits into specific farming systans. '!he
interdiscipl~ approadl provides the basis for accan
plishing this. For instance, (a) an early maturing
variety might be sought that alIO\'1S a second crcp to be
grown, e\7en though the yield fran such a variety is less
than for later maturing varieties, (b) net profits fran
fertilizers could be increased by reducing the applica
tion rate to a lower level than is needed to max.i.mize
biological yields, (c) recognizing fanners' aversion to
risk could suggest a less profitable crop Whose yields
are rrore stable unchr variable groong condi..tions,
(d) social and cultural study could explain why sane
fanners accept irnprover.tents and others do not, so that
the resulting technologies apply to r.ore fanoors, and
(e) integrating the extension service into the FSR pro
cess could result in rocxiifications in technology that
help the e..'d:ension service serve fanners lrore effectively
(Shaner et al., 1982a).

• The approach recognizes the fanner as a partner to the
research process and as a valuable source of information.
The hyfx>thetical situation depicted by Collinson in
Gilbert et ale (1980) illustrates the p:lint:

"Agronanist: We thought of having three cowpea to
eadl maize plant in this treatnvmt.

Fanner: tVhat would you do witil all those ccwpeas?
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There's no ma.rket and we only eat about 1/5 by
~ight of na.ize.

Agronanist: Ok, let's reduce to say a;IUa1 maize and
cowpea to give a ratio close to the weights needed.
We thought of .PItting the cOdpea in the roN retween
the na.ize plan~, which are one foot apart.

Fanner: But that only leaves six inches retween the
IT.E.ize and the bushy cowpea plant. HCM can we get
our hoes in for weeding?

Agronanist: Ok, \bat about putting· the CCMpeas in
between the plants within the maize rows?

Fanner: Wall, we weed by p..1tting the hoe oot:ween
the maize plants am. pulling weeds into the inter
rOIl. It will slow us OO.N'I'l a lot.

Agronanist: SO, what do yoo suggest?

Fanner: Why not p.1t the cowpea seed in the same
hole as the ma.ize seed as we do now?"

• The approach realizes that fanners are roth COIlSllIOOrs and
producers, which influences their choices of crops,
crcpping patterns, and rnanaganent practices.

• Finally, the approach is capable of working with famer
and envi.romtental constraints. Perllaps this maracter
izes FSR as Imlm as anything else. The FSR approach
looks specifically at fanners' conditions - those under
the famers' control and those beyond the farrrers' con
trol. Researchers then decide \'hether to b:y to diminish
the constraints (e.g., shortages of supplies) or to
accept the constraints as given. Of course, if the
researchers find that the fa.rJOOrs' position would not be
materially improved through relaxation of a constraint,
then little would be gained by trying to reroove it. On
the other hand, if the researchers find that relaxing
constraints could bring about major improvercents, these
findings could re instrumental in helping J;Olicy makers
justify the needed manges. Alternatively, where condi
tions in an area are severe and little cpportunity for
change exists, rore might be gain!=d, by havin:J the re
searchers YIOtk elsewhere.

A Brief Histo.tY of FSR in the LOCs
Aside fran whatever fann managanent techniques might have been

transferred earlier, FSR applied to the LDCs is of recent vintage.
An initial effort along these lines was r-~co' s Plan Puebla

that in 1967 attempted to explain to the Government's Hinistry of
Agriculture and to the Rockefeller Foundation why the Mexican \'41P..at
improvamnt program had been so successful am the maize improve
ment program ha:inot. The general oojectives of the Puebla
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"exper.L"':lent" were to: (1) develop, field test, and refine a strat
egy for increasing the yields of one of the small holders' basic
cr~s and (2) train technicians in the resulting strategy. Subse
quently, the doubling of maize yields was addoo as another objec
tive. This effort addressed two of the count.ry's developrrent
problems--f<xJd shortages and lOtI incorres in agriculture
(~"linkelrnann, 1976).

The Caqueza project, a rural developmant activity initiated in
Calanbia in 1971, contains several FSR characteristics. For exam
ple, it relies on technical mange as a rreans for rural development
and it places strong emphasis on understandinc.] farmers' conditions,
nultiple cropping, and on-farm research. However, the project goes
beyorrl agricultural proollction to consider factors influencing
rural l,V'elfare, such as sanitation, focrl. preparation, nutrition, and
child care (Zandstra et al., 1979). In designing the project,
Goverrrnent staff considered rural developrrent experiences else
where, such as the Bargo a M!..1Zzano project in Italy, the Conilla
project in what les fonnerly East Pakistan, t.he In~..nsive Agricul
tural District program in India, and the Puebla project.

At about the sane time, Richard Bradfield at IRRI, and others,
were experirnanting in ways to intensify crop prc:X1uction. As I
understand the story, Bradfield wished to demonstrate the optimal
use of land and \rtater through multiple cropping and intensive use
of purchased inputs. Cor:rlitions at IRRI pe:r.mitted year-round
cultivation and the use of improve::1 rice varieties in canbination
with other crops. lmile conditions of limited-resource fanners do
not permit such intensive practices, FSR has benefitoo fran the
lessons leamOO in intercropping and relatErl a.mas.

~re recently, the (X;IAR aub"1orized its Teclmical Advisory
Conmittee (TAC) to conduct a relliew of the fanning systans activi
ties of its rranber institutions (TAC, 1978). Ac:cordingly, a review
team visitErl FSR activities at ICRISAT, IITA, and IRRI and revi~d

the earlier FSR ~rk at CIAT, which had discontinuoo its program.
In dddition, the team visited ISRA--the national FSR program for
Senegal--and CATIE--the central American FSR Program headquartered
in Costa Rica. '!his review helped the CGIAR in rP..aching its deci
sion to continue supporting FSR activities at these and several of
its other institutions. 'lhese others include CIMJ.l1YT, CIP, ICARDA, .
and IICA. The latter tw:> organizations have major FSR programs.

In addition to these activities, FSR programs have been under
way in several countries for a number of years. These include
Ecuador, Guatemala, .Honduras, Indonesia, l'epal, Philippines, and
Sri Lanka. Of these, the programs in Guaterrala and Indonesia are
probably the ITDst developed. Moreover, USAID is helping fund other
FSR programs around. the world-particularly in Africa.

CSU's FSR Pro~ct .
In 1978 ~e Consortium for International D=velOfXI\erlt (CID)

receiVErl a $1.2 million contract to review current FSR activities
and prepare a set of guideI ines. These guidelines \'~re to 00
directed primarily to those in the LOCs. CSU becarre the lead
institution, with rcajor contriwtions by the Univarsity of lIa\'1aii
and nl1lOOrous individuals.

~ihen the sbldy began, most of the literature on FSR was baing
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generate.i as in-house cbcunents. With a feN notable exceptions,
little W"dS available in published fom because of the recency of
the program. Consequently, we were forced to gather cbcurnents and
information directly· fran those doing the work. In addition, we
invited FSR practitioners to attend ~rkshops in which they review
ed our progress and offered recamendations. Throughout, we con
centrated on concepts and procedures that had proved successful in
the LDCs because so little FSR \VclS occurring in the United States.
Also, research on crcpping systans daninate:i our findings since
scant effort was being devoted to livestock or whole-farm systems.
Nevertheless, the methcrlologies inco:rporate:i in our synthesis can,
in general, be applied to the whole farm. The product of our ~rk
is contained in the previously mentioned fUblication by Shaner et
al. (1982a) and in a book of readings on FSR (Shaner et al, 1982b).
Below, is a summa~ of our findings.

Five Basic FSR Activities
He were sw:prised to find a considerable degree of camonality

arrong the different approaches to FSR being practiced throughout
the ~rld. '!his carnronality of rneb.'1crls existe:i despite the diver
sity of conditions and the lack of close canmunication arrong FSR
practitioners at: that time. Figure 1 shows the basic activities
underlying many of the FSR programs. These activities are (1) tar
get and research area selection, (2) prcblan identification and
development of a research base, (3) planning on-farm research,
(4) on-farm research and analysis, and (5) extension of results.
Figure 1 also ShCMS (1) the way extension and experiment station
activities interact with the five FSR activities and (2) the itera
tive nature of the approach whereby results fran the latter activi
ties fea:1 back to the earlier activities.

Target and Reseorch Area Selection: The basis for selecting
the target area is generally a canbination of national or regional
policy objectives and the area' s fX>tential. Once selected, on
whatever grounds, the area is stratifiEd according to subareas of
canrronality. Then, FSR teams select research areas that include
one or I10re of these subareas, depending on research objectives and
the imfX)rtance of individual subareas.

Problem Identification and Development of a Research Base:
Interdisciplina:ry teams study seconda:ry info:rTllCltion and conduct
field studies to identify problems and opp:>rtunities for research.
Durin] this phase, the teams becare acquainte:1 with the general
level of research activity in the area, conduct rapid reconnais
sance surveys to leam about famers' conditions, establish the
need for further data collection, and scmetimes carry out experi
lrents to learn hCM the fann=rs' systems resIX>nd to change. An
output of this stage is the teams' ranking of research p:>ssibili
ties.

Planning On-Fann Research: At this point the researchers plan
their investigation of the identified problems and the opp:>rtun.i
ties for improvement. Included are (1) deciding on the types of
experiments and studies to conduct, (2) selecting fanners to take
part in the experiments, (3) establishing design standards for
on-fa:rm experi.rrents, such as the number of treatments and replica
tions, (4) deciding on the level of technology at vbich to conduct
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the experiments, \'hich includes setting the nonex:perirnental vari
ables at a level that corresp:mds to either actual oonditions or
those recanrcended by extension, (5) agreeing on how results are to
be cooasured, analyzed, am interpreted, a.rrl (6) arrangin] for
support fran local experiment station staff and othes. An impor
tant part of this activity is the ex ante analysis, whereby the FSR
team exploreS the implications of their w:)rk based on assumptions
about how the research will tum out and \\hat the area's future
conditions are likely to 00.

On-FaUll Research and Analysis: '!be next activity involves
on-fann experiIrentation am evaluation of results. The main. types
of on-fam experiments are (1) those that are conducted on fanners'
fields under famers' oonditions, but Managed by the researchers,
( 2) those that are nanaged by the fanners under their conditions,
and (3) soroothinJ in between callerl suparimposa:1 trials. Experi
rnents and envirorrnental condition'3 are rronitored and cr'q) records
are kept by fanrers who participate in the experiments and by those
who do not. '!be experimental results are then analyzed for their
biological significance, followed by partial budget analyses that
consider risk, financial, and, where necessaxy, sociocultural
issues.

1\ distinction between on-farm researdl and experiment station
research centers on the variability of results. Zandstra et al.
(1981) point out that in FSR, experimental. replications are gener
ally across the area bein] testoo rather than within a fanrer's
field. Wlat is being sought is an improved technology that applies
to famers operating under similar conditions within the research
and tal:get areas. By conductin] experiments under fanners' condi
tions and with replications across fanoors' fields coefficients of
variation will be higher than when research is conducted at the
experiroont station or within a fanoor's field, where oonditions are
nore unifoIIn. Given this situation, technology recarurendations
terrl to be made at l~ levels of confidence than is nonnally the
case.

Another cause of variability in experimental results is the
practice that allows the fanrers to VaJ:Y the experiments under
their control. Despite the disadvantages fran a statistical vie..r
point, the way fa.t'lOOrs alter experiroonts provides important insight
into their conditions, oojectives, and management practices. Of
course, the fanrers nee! to have enough camnitment and understand
ing so that the experiments have a dlance of being tested. Q1 the
other hand, should the fa.rrrers firrl great difficulty in oonducting
the experiments, then the researchers have probably overloolr..ed·
soroothin] important. Also at issue here is. what type of famers to
choose--those· that are representative of the area, the nore e<:>q:>era
tive farmers, or the leading farrrers.

Extension of Results: '!be fifth activity concerns extension
of improvErl technologies. The FSR approach brings the extension
service into the prooess at ead1 of the foregoing stages throogh
the FSR teams' contacts with the area's e.~ension staff and by
having extension staff as nanbers of the FSR teams. Technology
diffusion also occurs through multilocational testing and pilot
production prOJrams (Zandstra et al., 1981). For multilor..ational
tests, researchers extend the results obtained in the researdl area
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to similar areas iont.l}inthe target area. Because of variations in
an area's conditions, the researchers may m::>dify their recanrnended
technologies slightly; major roodifications am usually not r~red
provided the FSR procedures are followed closely. For pilot produc
tion prCXJrams, the researchers test ho." the local .envirorrnent
responds to the introduction of the technology on a limited scale.
Availability of supplies, danand for the program's output, and
similar factors are the types of information sought fran this
effort.

Implementing FSR Activities
our review of FSR actiVities revealed the breadth of ways in

which the approach can be applied. This flexibility applies to the
types of organization and staff. ~'bich approach is taken in a
counhy depends on the prevailing conditions within the country and
the preferences of those making the decisions.' FSR can be initi
ated as a program, which has long-lasting implications, or as a
project, v.hich limits the gover.rment's caruni'bnent. FSR activities
can be carried out within .existing organizations, or new organiza
tions can 1::e created. '!he center of activities can be within a
ministry or at an experi.rrent station. .

A camon approach is to assemble interdisciplinary field teams
with fran two to five professionals. These teams live and o~..rate

in or near the research area. They are supported by full-time
technical assistants and periodically by rom senior staff fran the
experiment stations and other research and implementing organiza
tions.

As is perhaps obvious, a key to implementi03 FSR activities is
the trainin:J of field teams. New staff can be brought in for
training, or existing' staff can be trained. But for the rrost part,
new staff have been require1. In Guatemala and Honduras, where
experiencoo researchers tend to be scarce, students graduating with
B.S. degrees have typically been placed in nine-month programs that
simultaneously train and help implement the Goverrment' s ongoing
research programs. Whatever training approach is taken, scr:e fonn
of initial exposure to FSR concepts and procedures is an essential
first step.

Sane Issues in FSR
A variety of issues surround FSR. I could have selecte:1 many,

but the ones belCM are frequently raiserl. They provide further
insight into the ;tate-of-the-art. 'Ihese issues concern \'bether or
not FSR is reall.). nfM, whether FSR is cost-effective, whether
reaningful prcblans can 1::e accurately and quickly diagnosed, how
one brings about interdisciplinaty teamwork, \'mether technologies
can be designed specifically for small fanners, and what to do
about the resistance fran those preferring the status quo. ~~

treatment of these issues will be light. Each deserves consider
able study of its own accord.

Is FSR Really New?
This question repeat€rlly came up during our study. Perhaps

the rtDst llseful presentation on.the subject \'la.S provided by Glenn
Johnson at last year's FSR Symposium at Kansas state University.
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Johnson (1982) traced the history of farm rnanager!lent in the United
States and canpared the approadl. with that of FSR. According to
his account, technical scientists in agricultllre developed famt
mmageJ'"lent as a field of study durincJ the early 1900s. What began
as a disciplinary effort evolved into an interdisciplinary effort
as the broader aspects of fann management becarre apparent.

These scientists eventually· reccgnized the need for oocial
scientists. lbt infrequently, according to Jolmson, the head of a
faon management deparbnent hired a rural sociologist to inte:rpret
the rreaning of fanrers' actions. During the 1920s John Black of
the University of l-tinnesota (later of Harvard) intrcrluced produc
tion economics to fann management.

Continuing with Jolmson's account, by the late 1950s fann
rnanagenent look~ nore ani IlDre like a sub-field of prcxiuction
econanics, \'bich began to lack the interdisciplinary brea::lth for
handling technical, institutional, and human problans. HQI,'1ever,
prcxiuction econanics did not prevail CNer the fann management field
and \\UlX continued on institutional and human issues. Johnson then
described sane of the rore relevant u.S. programs in faon manage
nent. Those highlighted were the Balanced Farmi.BJ prOJrarn at the
University of Missouri, the Fann and Hane Developroont program at
the University of Kentucky, and the Interstate Managerial study,
whidl. was a la:rge anpirical sbldy of midwestern fanners.

Johnson weaves into this account the contributions to fann
rna.nagement of advances in thought and nethods of a variety of
subjects. These subjects include the interrelationships between
the finn and the household, hane econanics, the distinction between
large canroorcial fanns of the Com 'Belt ani fX)Or farms in the
South, the dynamics of decision making, portfolio analysis, analy
sis of choice involvi.n:J risk, and related topics. He closes the
section on faun managanent by supporting the IARC's emphasis on
fa.tTl'er-adaptei technologies using FSR. But he stresses that FSR is
a "continuation of a IOn] standing procedure in the land-grant
colleges and universities rather than scmathing new".

~1y admittedly limited review of faon management texts (Herbst,
1980; Osburn and Schneeberger, 1978; and Upton, 1973) reveals a
heavy emphasis on production econanics. That, together with
present-day tendencies for specialization at the graduate level and
the use of sophisticated analytical procedures, suggests that what
nON stands as fann manageroont in the United States is quite dif
ferent fran how I see FSR being suppliErl in the LOCs. The ap
proaches diverge because of such differences as the educational
levels of t.'lose implanentin:} b'1e programs, the data bases, and·the
canm:mality of backgrounds arrong fanners, researchers, arrl exten
sion agents.

In rE!lTiewing these fann management texts, I do not find the
broad integration of disciplines or the emphasis on experi.rrental
researdl procedures that I find in the current FSR literablre for
the LDCs. What I do see in the united States is (1) the effective
way fanners' needs feed into the research and extension pr<:>cess,
whereas evidence suggests that small fa.nrers' needs in the LDCs are
not well un&rstood, (2) applied. fann management concerns heM to
help famers improve the efficiency of their operations given
available technologies, mereas FSR strongly influences the types
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of research to be undertaken, and (3) fanners' constraints and
opportunities for improvement are often apparent, whereas identi
fying fanners' prcblems in the LOCs usually ra:JUires careful diag
nosis by interdisciplinary teams.

In conclusion, mud1 of FSR concepts and methodologies have
their historical precerlents in fa:rmmanagement as it evolverl in the
United States and Eurq:>e (e.g., see case and Williams, 1957; and
Conklin, 1982). Bilt pl:'esent~y fann management differs impor
tantly in its anphasis fran FSR currently ooing appliai in the
LOCs. I-breover, FSR is new to those in the LOCs (Nonnan, 1982).
This leads :re 0) conclUde that rrore attention does neai to be paid
to fa:rm rranagerrent, esp.....~ially to those earlier writers on the
subject, and that we cannot assume tl1at saneone who mCMs present
day fam nanagerrent in the United States or Europe necessarily
understands FSR as appliErl to small fanners in the LOCs.

Is FSR Cost-Effective?
One of the criticisms 'wE encounteroo. early in our study was

that FSR is too site specific. Too rrany scarce resources are
concentrated on too few fanners. In other I,o,Ords, FSR is not coSt
effective. However, FSR practitioners argue tl1at the approach is
cost-effective. -

This effectiveness centers on the relative costs of FSR, rate
of adoption of improve:1 technologies, and the speed of implementa
tion (Harrington, 1980). First, Vwhile FSR may appear to be costly
because of recurrin:J travel and per dian expenditures and its use
of intenlisciplina.l:Y teams, it is not necessarily more expensive
than other fonns of research. For example, exper:i.rrent station
research can 00 expensive too \'ben consideration is given to the
investm:mts in experim:mt station facilities and the relatively
high cost of station personnel. Second, FSR is relieved to lead to
a higher rate of adoption per unit of expenditure than rrore tradi
tional research, although this contention is not well documented.
Third, FSR survey and experiItental ptoCedures are designoo. for
quickly improving conditions of t..argeted fanners. This character
istic shCMS up (1)· in the rapid reconnaissance surveys and the
advice that a crcpping season should not go by without some fonn of
on-fcmn experiment and (2) in the search for better not necessarily
best solutions. The reasoning for this second tactic is that the
costs of moving fran better to best often exceErls the value of the
improvements (t"1inkelmmn and Moscardi, 1982).

~reover, FSR procedures aid in transferring research results
to faDners not participating directly in the on-fann experiments.
This possibility underlies the FSR teams' intention of selecting
relatively hanogeneous fanners and faDners' conditions when identi
fying subareas and choosing cooperating famers. Also, FSR teams
lay the groundwork for extending their findings by their associa
tion witl1 extension and by conducting the multilocational trials
and the pilot production programs, as described earlier.

Successful extension of results, however, depends on the FSR
teams' abilities to identify enough fanners who ~rate under
similar oonditionc;. '!his in tum rooans identifying those key
corditions that stratify farmers according to ~etller or not pro
posed technological changes will be acceptable to than. In my
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judgnent, the ability of researchers to adequately stratify fann
ers' conditions will reinain an open question until enough titre has
elapsed to elJaluate the impact of current FSR activities. A.11
evaluation of Guatemala's FSR program revealed a significant in
crease in highland fanners' use of improved corn varieties
(l-fcDenrott of USAID, personal canmunication). However, to date
IIDst FSR prCXJrams have received only cursory evaluations of their
impacts.

How Are Fanners' PrdJlans Diagnosed?
Early in our study I was concerned about heM FSR teams could

effectively diagncse fanners' proolems. My reasoning followed the
analogy of a doctor diagnos:in} a patient's illness. Proper diag
nosis is oftentimes difficult, even for experienced practitioners.
HaN then, could relatively young am inexperienced FSR field teams
diagncse the proolans of season.erl f.~rmers, \i1ose practices often
evolved through years of trial and error? If the teams' diagnoses
were wrong or the solutions ineffective, the results might be ~rse

than had the teams atternpta:1 nothing at all.
However, the procedures of FSR, which have also evolved QlJer

tine, guam against the foregoing problem. First, the younger
staff of the field teams do not \~rk alone. They receive help-
especially during the diagnostic and evaluative stages-fran ex
perienced trainer:s and sr:ecialists as ~ll as fran the area's
famers. Second, the teams bring to the fanners' situation scien
tific knowledge that the "streetwise" fanners generally 00 not
possess. Such kneMledge is especially important where external
conditions are forcing the fanners to change their traditional
practices. Third, the riskier experiments are corrlucted as
researcher~ged trials, \-hich protects the participating farmers
fran loss. Finally, proposed changes in technology are introduced
incranentally so that researchers "zero in" on correct answers.
'Ihis approach is Part of the iterative process that relies on a
team's previous research to improve its sub5aJUent research. Also,
the approach suits the fanrers 'inclination to accept one or two
changes at a time, rather than vtlole packages of changes.

HON to Create Interdiscipli.nal:y Teamwork?
Much has ooen said in FSR about the nea:1 for intenlisciplinary

teamwork. (I use this tem rather than multidiscipli.naJ:y to con
note· effective integration of the disciplines). Yet, hOtl does one
bring about such tearrr~rk? During our travels, I repeatedly asked
what "tricks of the traie" did the teans use•. Below are sane .
answers. But first I want to give t\\u exarrples of what interdisci
plinary teamwork is not.

Hildebrand (personal cQlll!U.ll1i.cation) tells about his early
ex.Periences in team-building at IcrA. Upon arriving in a farmer's
field, he recounts how the entanologist began loddng for oogs, the
soil scientist grabbed a handful of dirt, and the sociologist was
off talking with the fanner's family. Each was following his or
her o.m professional instincts in trying to identify the fanrer's
proolems. In another example, I attended a graduate seminar in
which an "interdisciplinary" team presented the results of its
study. Each of the four-person team presented an arguroont as to
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..my b'1e cri-tical elements of the sb.1dy ¥.ere to re found within the
member's discipline. The economist said the overriding problems
were ma.:rketing;the agricultural engineer said that the frost impor
tant problems related to irrigation; and so on.

In contrast, the thrust of interdisciplinaxy teanv-urk, as I
understand it, is to unite the disciplines so that they will iden
tify the· fanners' most imfXJrtant proolems and \'1O:rk towards their
solution. Wl1ile the problems and solutions may lie outside a
nenber's area of expertise, each rranber can usually find a way to
contribute to the team's overall effectiveness. Sore of the ideas
and approaches we heard for effecting such teamwo:rk follow.

Team members should be competent and comfortable in their own
discipline. In this way, they can contribute to the team' s overall
objectives, gain the respect of others, and not be overly concernerl
about defending their am discipline. Participants should also
want to becOlOO effective members of the team. Furthe:tTlOre, team
leaders can facilitate effective -tp_dinwo:rk by (1) helping rcembers
interact when identifying problems, proposing solutions, conducting
research, and evaluating results, (2) urging ~rs to learn and
appreciate the paradigms of others, and (3) adequately recognizing
and reqarding team accanplishn'ents. FSR team leaders in Guatanala
and Honduras guaI:d against the tendencies for specialists to polar
ize according to their disciplines by having the team focus its
attention on the whole fam and by encouraging team members to
identify problems and offer solutions outside their own discipline.
A product of this approach is that one observing the team might
find it difficult to identify the team rrenbers' disciplines.
Agronomists might speak of marginal returns to laror and agricul
blral econanists might speak of split-plot d.esigns--and roth v-uuld
know what they were talking about. In sum, interdiscipl inary
teamwo:rk rO}U:ires unoorstanding of others' discipl ines, respect,
curiosity, and time.

Can Technologies be Designoo Specifically for Small Fanners?
As currently practicEirl, FSR emphasizes improved techriologies

and other changes sr:ecifically for small fanners. But can technol
OlJies be identifiErl and developed that selectively favor small
fanners? t'fuat is to prevent the larger fanners fran capb.1ring the
improvenents a.ine:'l at small fa.rmars thereby leaving small fa:rJ1Ers
no better off, or possibly \'oUrse off, than before? I enoountered
tillS argl1ITel1t in Brazil, where an nlJBRAPA official reasonErl that
m:>st tedmologies (e.g., these relatErl to seoo and fertilizer) are
scale-neutral and that little could be done to keep the larger
farmers fran taking advantage of the researchers' efforts to help
the smaller famers. He argue:1 that the real problem of small
fanners restErl with the ineffectiveness of organizations respons
ible for assisting than. Improving organizations concerned. with
credit, extension, and similar activities \'laS t.lte place to put
one's effort, rather thal1 looking to researdl for solutions to
small fanners' prcblens.

HCMever, imprOlling such organizations or otheI:Wise altering
the famers' envirorunent is often difficult. If so, does research
have not.":1ing to offer? On the contrary. r1y interpretation is that
FSR allows the researchers to work within existing constraints.
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For example, if suall fanners have difficulty obtaining credit,
then research can be directed towards those technologies that
rErluce the neErl for cralit. Also, sane foons of .r.esea.rd1 in re
sponse to small famer needs simply will not hold much interest for
larger faImers. Better int8.t'Ct'Opping is an example. AIthough
larger fannsrs should be able to adopt an improvErl corn-bean can
bination, their existing technology \-'/Quld probably ranain superior.
~mile a corn-bean canbination might be scale-neutral, efforts to
improve it coold 00 relevant for small fanners and not relevant for
large famErs. The issue of scale-neutrality misses the point.

Hhat About Resistance fran Existing Organizations?
Change to an organization is liJ~ely to fleet resistance fran

those (1) whose IXJsitions are threatened, (2) who \'lill be forced to
learn naN procErlures, or (3) who simply carry a healthy rreasu.re of
skepticism about sanething new. For such reasons, inti:oducing FSR
calls for active sUPJ.X>rt fran those able to influence a country's
agricultural research and extension programs. Where FSR has been
successful, initial support caIre fran those high within the gov
errment.

Even \'-lith adequate support, problems can arise. In one in
stance, experinent station scientists quickly learnErl that they
would have to rp along with the on-fam research program if they
were to receive their share of the budget. They then proceedoo to
use their furrls for on-fann research in a way that furtheroo their
CM11. disciplinal:Y interests. (l'bte, learning heM a technology
responds to different pIwsical conditions could be of considerable
interest to an experirrent station scientist and still not be FSR
when the scientists pay little or no attention to fanners' prac
tices) • This diversion fran the FSR approach was thwarted when the
FSR director insisted that the scientists' activities must fit
within the FSR program am that their budget the following year was
contingent on how well they SUPI.X>rtErl the" FSR program.

Of rom serious consequence perhaps is the question of cul
tural differences amoD3 the LOCs and the OCs. Fbfstede (1980),
using data fran two detailed surveys of the attitudes of those
working for a large nulti-national cOl:poration, showed how coun
tries could be classified cuIturally • He used a statistical ap
proach to distinguish countries according to the degree in Ybich
those responding exhibited I.X>wer-distance, risk avoidance, indivi
dualism, and masculinity. Typically, respondents fran the LOCs
exhibited preference for maintaining authority (i.e., high power
distance), preferrEd lower-risk situations, were less individual
istic, and sometiJres showe:l. rore rrasculinity as revealed by atti-
tudes about rren-wanen relationships. "

Looking at FSR' s characteristics in these terms, we can see
that potential conflicts basErl. on cultural. differences might arise.
For instance, FSR calls for researchers to give increasErl impor
tance to small fanners, 'tbidl roouces pJ"..rer-distance, and to quick
en the pace at which improvarents are introduced to the farrrers,
which violates risk avoidance. r-breover, those expatriates who
have been mst influential in helping implerent FSR programs at the
national level have tended to be 10\'1 on I.X>wer-distance, risk
takers, and individualistic;furt11er, they have tendErl t.o attract
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fellow scientists in the LOCs ,..no exhibit sir!tilar characteristics.
However, t~ key scientists encountered difficulties in imple
menting their national FSR programs and have since left the pro
grams.

~lhether cuIblral differences among countries o.r this instance
of the tnt> scientists have significance for FSR requires rrore
understanding of the siblation and the social sciences than I
possess. But the possibility poses an interesti~ question.

FSR's .Future
Notwithstanding the above reservation, I believe that the FSR

approach has sane~ fundamental to offer in helping LOCs' small
fanners increase their outfUt and general welfare. AID's present
ccmmibr-=nt to fund FSR programs in a number of countries, the deci
sions of U.S. universities to offer courses in FSR, and the litera
ture that is beginniaJ to care off the press all testify to the
approach's current acceptability. t'lith such increased activity,
much llore can be done in evaluating FSR's concepts, rrethods, and
effectiveness.

Moreover, the applied nature of FSR lends itself to expansion
into other areas. As a minimum, liore attention needs to be given
to mixed faming systans (i.e., livestock and creps), irrigation
systans, fa..rrrer groups, and resource managem=nt. r-brse (1982), at
the East-West Center in Hawaii is applying sane of FSR's rrethcrl
olegy to rural energy issues; and AID and others have shown at
least initial interest in applying the approach to forestry.

But, ultimately, tenns like FSR and the attention it currently
receives may fade away as the procedures recane rore ingrained in
agricultural research and developm:mt projects. The FSR approach,
\\hi.ch targe'ts research to specific needs, understands the clients,
and integrates the relevant disciplines, to narre sore of FSR' s
characteristics, it is just good researdl rrethcrlology and does not
need a SPeCial nane.

Notes

1. See Appendix I for an explanation of these and other
acronyms.

APPENDIX I

CATIE

CGIAR

CIAT

CID
cDlm

Acronyms

centro Agronanico TJ:q>ical de Investigacion y Esenanza
(Tropical Agricultural Research and Training center),
Costa Rica.
Consultative Group on International Agricultural Re
search, tiashington, D. C.
centro Intemacional de Agricultura Tropical (Inter
national center for Tropical Agriculture), Colanbia.
Consortium for International Develor=ment, Arizona.
centro Internacional de ~joramiento de Maiz y Trigo
(International f.iaize and Wheat Improvement Center),



CIP

CSU
IX:
Et1BRAPA

FSR
!ARC
ICARDA

ICRISAT

IcrA

IDRC
IITA

IICA
IRRI
ISEDS

ISM

LOC
TAC

USAID
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Hexico.
centro Intemacional de la Papa, (International Potato
Center), Peru.
Colorado State University, Colorado.
Developed CoWltry.
Ernpresa Brasileira de Pesquisa Agropecuaria (Brazilian
Agriculhlral Research Corporation), Brazil.
Fanning Systans Research.
International Agriculblral Research center.
International Center for Agricultural Researdl. in the Dry
Areas, Lebanon.
Inten1ational Crq:>s Research Instiblte fol.:' the Sani-Arid
Tropics, India.
Instiblto de Ciencia y Technologia Agricolas (Agricul
blral Science and Technology Institute), Guatemala.
International Development Researdl. centre, canada.
International Institute for Tropical Agriculture,
Nigeria.
International Livestock centre for Africa, Ethiq:>ia.
International Rice Research Institute, Philippines.
International School for Econanic Development Studies,
Colorado.
Instiblte Sena:jalais de Recherdles Agricoles (Senegalese
Institute for Agriculblral Research), Senegal.
less Developed CountJ:Y.
Technical MvisoJ:Y carmittoo of the Consultative Group on
International Agricultural Research, Washington, D.C.
United States Agency for International Developmant,
Washington, D.C.
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Some New Methods of Predicting
Changes in Economic Inequality
Associated with Trends in Growth
and Development

R. L. Basmann, David }. Molina, Mario Rodarte, and Daniel }. Slottje

I. INTRODUCTION

As its title indicates, this paper describes some recently
developed methods of measuring comprehensive economic inequality
and relating intertemporal changes in economic inequality to basic
trends and potential determinants of economic growth and develop
ment, to growth in levels of per capita income and expenditure, and
to inflationary and deflationary movements of commodity prices,
wage rates and to other economic variables. This paper describes
a model of economic inequality that is designed for analysis and
prediction of directions and rates of intertemporal change of
inequality in the personal joint distribution of household expendi
tures on commodities and on securities, tax payments, and the
separate components of household income and wealth. The macroeco
nomic character, and the modest number of dimensions of the multi
variate distribution reflect an effort to.keep it usable by private
participants in the policymaking process generally, and by execu
tive policymakers and their advisors. The personal joint distri
bution of consumption of goods and services, of the payments of
taxes, of the ownership and control of various forms of property,
and of the receipt of various forms of income, constitute the
subject matter meeting ground of policymaking and the severa1
distinct social sciences. Politics (according to Harold Lasswell)
is the perennial question of Who Gets What, When, How, Lasswell
(1958). Political science is concerned at bottom with the changing
joint distribution of commodities, wealth and income, especially
as it affects the distribution of consumption, deference, and
safety in a society•. Actualized and developing inequalities in
the distribution of wealth and commodities (including safety and
deference) constantly provoke attacks on the political and economic
systems that are perceived to cause or to permit trends in such
inequalities to develop or continue~ cf. Lasswell (1958) p. 26,
p. 73~ Sen (1973) p. 1; Brandt (1980) p. 49.

The model of inequality is composed of two main parts. The
cross-section model is a specified multivariate personal distribu
tion of (annual) expenditures on different groups of commodities,
including taxation, and receipts of several different components
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of income. Inequalities in the personal marginal distributions
of expenditures and components of income depend on parameters of
the joint distribution. The parameters are presumed to change from
year to year. In broad terms, the parameters of the cross-section
model characterize the wants and want-satifying skills of house
hoLds in relation to their opportunities to satisfy wants. For
each year the parameters of the joint distribution reflect the
relation among households' wants, their abilities to satisfy those
wants directly by economic activities that do not show up in the
social accounts, and their abilities to satisfy wants indirectly by
purchases of commodities and sales of labor and services that do
show up in the social accounts. The model of intertemporal change,
called the intertemporal model (of the parameters of cross-section
model) relates year-to-year changes in the personal joint distri
bution of expenditures on commodities and components of income to
changes in specified exogenous variables. Among the latter are
changes in growth trends, inflationary changes of commodity prices,
and so on. Consequently, the intertemporal model predicts year-to
year changes in various measures of economic inequality redistribu
tive effects of taxation, and public transfers, Under the impact
of such exogenous variables.

Multivariate personal distribution models of economic inequal
ity have many different uses in policy-oriented positive research,
normative policy formation, and policy evaluation. We shall men
tion a few of them in the next few pages. However, space con
straints limit illustration of uses of this model of economic
inequality to those which appear best to serve the immediate
educational objectives of the International School for Economic
Development Studies (ISEDS). Accordingly, the illustrations chosen
emphasize these uses in positive research:

(1) The use of the multivariate personal distribution model
in accounting for empirical regularities among numerical
measures of different aspects of economic inequality;
(2) The use of the model to assess the relative importance
of economic growth variables versus levels of per capita
expenditure prices, wage rates, etc., as potential causes
of intertemporal changes in economic inequality;
(3) The use of the model to assess the importance of cultural
differences in accounting for contemporaneous differences of
economic inequality between countries at either different or
same levels of economic development.

In addition to the above, a complete list of uses of the
mUltivariate personal distribution model of economic inequality in
policy-oriented research would include all of the by now familiar
uses of single variable personal distributions (say) of pre-tax
income, of tax payments, of post-tax income, of pUblic transfer

payments, and so on. l Those single variable personal distributions
of economic variables are derivable as marginal distributions from
the multivariate personal distribution model. However, the multi
variate personal distribution model of economic inequality is able
to measure some additional aspects of progressivity of direct and
indirect taxation, of horizontal and vertical equity of income tax
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burdens, and of the redistributive effects of public transfer
payments. For instance, we have extended the Dagum (1980) measures
of "distance" between personal income distributions for two dis
tinct regions, job categories, or age groups, to make them apply to
the measurement of "distance" between related marginal personal
distributions that are derived from the multivariate personal
distribution model. For instance, an extended Dagum measure of
"distance" between the related marginal distributions of total pre
tax income and of tax payments casts some additional light on the
hypothesis that households whose total income is predominantly
obtained from an owned business geriera11y pay less tax than house
holds receiving an equal total income composed predominantly of
wages and salaries. Aspects of horizontal and vertical equity
measured by the "distance" between the marginal distribution of
pre-tax income and the marginal distribution of tax payments
derived from the joint distribution model are supp1emeritary to the
aspects captured by other useful measures of the redistributive
effects of taxation such as those proposed by Kakwani (1982; 1983,
pp. 21-24). Use of the multivariate distribution model in po1icy
oriented research is not limited to those just mentioned, of course.
The joint distribution approach extends in the same way to the
measurement of aspects of the redistributive effects of public
transfer payments, and other aspects of economic welfare and the
incidence of poverty.

Like any other meaningful policy relevant ethical principle,
the normative principles of horizontal and vertical equity pre
suppose some empirically established positive theory. That is to
say, their applica1tion in practice presupposes (a) that the ante
cedent conditions for thevaiid use of certain definitions are
empirically established, (b) that the definitions are empirically
nonempty, and (c) that certain general assumptions are in reason
ably good agreement with accepted empirical assumptions called

"facts".
2

The normative principles of horizontal and vertical
equity presuppose, in the sense just indicated, the basic defini
tions and general propositions of the neoclassical theory of the
utility-maximizing individual consumer; cf Feldstein (1976), ROsen
(1978). Other microtheoretica1 concepts-Used normatively such as
welfare functions and cost-of-1iving indexes, presuppose the empir-

ical truth of much of microeconomic theory.3 The multivariate
personal distribution model of economic inequality preserves a
useful connection between the basic definitions and general
propositions of the utility-maximizing individual consumer. Just
how the connection is preserved will be de~cribed in Section III.
It should be emphasized in advance, however, that we do not go as
far as many other economists in accepting the less fundamental
definitions and propositions of neoclassical consumer demand theory
as assumptions of our model of economic inequality. In particular
we have avoided making the widely used assumption that individual
consumer preferences are unaffected by important economic variables .

such as market prices (except vacuously) 4, levels of consumer
expenditure, economic growth variables, and so on. That assumption
is not a meaningful (testable) proposition relative to empirical
data that can be obtained from revealed preference experiments
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actually performed, cf Batta1io et a1 (1973), consumer expenditure

sUrveys, or by time-~ries marke~data.5 Although that traditional
assumption is not meaningless relative to incentive-compatible
Thurstone-type experiments, cf Basmann et a1 (1983), the latter are
prohibitively expensive to perform, except on a very tiny scale.
For practical policy purposes such as the assessment of horizontal
and vertical inequality in taxation and in the distribution of:
public benefits, cost-of-1iving adjustments of wages and pensions,
it is desirable to design concepts and constructions that are
meaningful when the assumption that consumers' preferences are
independent of market prices and levels of expenditure cannot be
accepted even on faith a1one.

6

Of course, problems of distribution and inequality are not
independent of the problems of economic efficiency and economic
stabilization. For purposes of estimating changes in social wel
fare and measuring changes in the cost-of-living, it is useful to
interpret the intertempora1 model as a model of a medial annual
household. Given its wants and want satisfying skills, the medial
annual household maximizes a specific direct utility function--------
subject to a pair of constraints, which we shall. describe in
Section III. Changes in economic development variables (for
instance) are considered to be potential causes of alterations in
this medial annual household's wants and want-satisfying skills.
Changes in the latter are described in terms of changes in the
parameters of the medial annual household's direct utility function.
The medial annual ~old responds to changes in trends of
economic development by altering the ways in which it acquires
income. The parameters of the utility function are also para
meters of the joint distribution of expenditures and components of
income which is the cross section model of'economic inequality.
Stability of cost-of-1iving indexes, whose weights are based on the
medial annual household's utility function is thus related (in this
model) to intertemporal changes of economic inequality.

In economic development literature, the "growth now-equality
later," issue has long been keenly debated:

Is increasing inequality an inevitable byproduct of
modern economic growth? Indeed, can the investment
requirements of early capitalist development only be
satisfied by the surplus generated by rising inequality?
cf. Lindert and Williamson (1976) p. 69.

According to Fields (1977) p. 572, the fundamental question is
who (which income class or socioeconomic group) gets what share
~the gains from economic growth. Some recent participants in
the debate are Fields (1977), Ah1awa1ia et a1 (1980), Beckermann
and Coes (1980), Fishlow (1980) and Fields (1980). On this
issue, see also Kuznets (1955), Chenery et a1 (1974), Sen (1976)
and Loehr and Powelson (1981), especia11yChapter 6. It is
widely and soundly believed that policies intended to affect
trends of economic growth also have impact on the personal
marginal distribution of income, primarily because the factors
that influence economic growth are precisely the factors that
are expected to influence the personal distribution of income.
In a general way, at least, it is c1r~r tlli~t the personal
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marginal distribution of income in any country depends on whether
the aggregate demand for goods and services produced is adequate
to maintain full employment; it also depends on the distribution
of ownership of land and capital and on the existence of very large
entrepreneurial incomes presumably due to productive innovation.
In addition, change in the personal marginal distribution of income
is believed to depend on change in the demand for unskilled labor,
as well as for specific types of skilled labor, and on the redis
tribution of income reSUlting from progressive (or regressive) tax
ation and transfer payments; cf. Hagen (1980) p. 40. However, it
is not clear what are the specific avenues and strengths of re~se
of income inequality to the various economic growth variables. For
example, although Lindert and Williamson found that income inequal
~ (in American economic history) displayed considerable variance
since the seventeenth century, some recent authors suggest that,
although the rate of economic growth (as measured by GNP) increases,
inequality; in the personal marginal distribution of income may
remain nearly constant; cf. Sewell (1980) p. 2, Moroney (1979)
p. 69, and the World Development Report (1981) p. 182. It is
possible, of course, that individual effects of growth trends of
income inequality (in U.S.A.) are at all times very weak.

For instance, such an hypothesis does appear to be consistent
with the diverse empirical income inequality measures (U.S.A.,

1947-1978) presented in TABLE 1.1. 7 For the- recent past, variations
of these income inequality measures are relatively small when
expressed in--terms of their coefficients of variation. The latter
range from about one and one half percent~or the inequality
measures B and G to about five percent for the inequality measure
C. In comparison with the variation of inequality measures between
countries, the recent intertemporal variation of income inequality
within the United States has been small. These between-country
variations range from about twenty percen~ for B and G to about
forty-six percent for T and K. But the alternative hypothesis that
effects of individual growth factors are at: all times very strong,
but in the recent past have had counteracting effects on the
personal marginal distribution of income, also appears to be con
sistent with the empirical inequality measures shown in TABLE 1.2.
Under either of these hypotheses, there would have been little
tendency for economic devleopment trends to smooth out inequalities
in the personal marginal distribution of income in the recent past;
cf. Jarvis (1974) p. 168.

These two alternative hypotheses, however, have differing
implications for the future. The former implies that regardless of
future changes in pitterns of economic growth, variations in
measures of income inequality must continue to be approximately
what th~y have been in the past. The latter hypothesis, which
includes the former as a special sort of limiting case, implies
that, with a change in patterns of economic growth, cessation of
canceling out may produce systematic changes in the future personal
di~tribution of income. Economic policymaking that assumes the
former, or "negligible effect", hypothesis risks being surprised
by events to which it may not be able to respond as quickly as
exigencies may require. On the other hand, a considerable reduc
tion in that risk can be obtained from rather inexpensive econo
metric analysis of past data on economic growth.



Table 1.1- Inequality Measures for the United states. -.....:Income C'I

Year B G R T* K C

1947 .791 .485 .364 .159 .141 .129
.783 .477 .357 .153 .139 .124
.804 .486 .364 .160 .143 .127

1950 .808 .486 .363 .160 .143 .127
.773 .466 .346 .147 .132 .116
.780 .473 .354 .151 .137 .122
.766 .475 .354 .153 .136 .119
.807 .484 .363 .159 .144 .126

1955 .792 .476 .356 .153 .138 .121
.784 .471 .351 .150 .133 .117
.779 .465 .346 .146 .131 .113
.786 .469 .351 .149 .136 .117
.797 .477 .357 .154 .140 :122

1960 .797 .478 .358 .155 .140 .122
.812 .490 .369 .163 .145 .129
.789 .477 .359 .153 .138 .121
.789 .477 .359 .153 .138 .121
.791 .479 .361 .154 .139 .122

1965 .774 .470 .354 .149 .136 .118
.762 .465 .351 .145 .133 .116
.775 .470 .353 .148 .132 .116
.762 .466 .352 .146 .133 .117
.772 .471 .355 .149 .134 .118

1970 .783 .478 .361 .153 .136 .121
.779 .479 .363 .153 .138 .123
.784 .484 .368 .156 .142 .127
.776 .481 .366 .154 .139 .124
.773 .479 .364 .153 .136 .123



Table 1.1. Income Inequality Measures for the United states (continued).

Year B G R T* K C

1975 .777 .482 .368 .154 .137 .124
.781 .484 .370 .156 .140 .126
.786 .489 .376 .159 .144 .130
.788 .491 .376 .160 .142 .129

1979 .788 .491 .376 .160 .144 .131

{C.V. (%» 1.525 1.594 2.252 3.049 2.826 3.868

Source: Current Population Report: Consumer Income 1978 U.s. Department of Commerce Series p-60 No. 123

Notes: (l.la-b) qi is the income share of the ith quinti1e where 0 ~ q1 ~ q2 ~ .•. ~ qs·

(l.2a-b) c.v. is the coefficient of variation where C.V. = standard deviation X 100.
mean

The inequality measures are defined by:
n 1

n
(I. 3) B = 1 - nn n q. (1.6) T* 1 +--- [ Lqk loge qk]

i=l ~ logen
k=l

n-l n
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Table 1. 2. Inequality Measures
a

for Different Countries.
.......

Income 00

Country Year B G R T* K C

Nepal 1976-77 .869 .589 .490 .253 .209 .250
India 1975-76 .717 .481 .374 .159 .138 .148
Malawi 1967..;.68 .646 .421 .383 .147 .123 .148
Sri Lanka 1969-70 .595 .409 .314 .112 .100 .099
Tanzania 1969 .745 .494 .380 .169 .145 .157
Indonesia 1976 .764 .507 .413 .175 .153 .158
Honduras 1967 .967 .715 .598 .377 .303 .372
Philippines 1970-71 .808 .538 .425 .204 .172 .194
Peru 1972 .957 .671 .525 .317 .262 .289
Turkey 1973 .883 .590 .457 .243 .202 .226
Malaysia 1970 .892 .599 .466 .249 .211 .231
Korea, Rep. 1976 .688 .452 .346 .136 .121 .119
Mexico 1977 .910 .615 .476 ,264 .221 .243
Chile 1968 .812 .532 .410 .193 .166 .174
Brazil 1972 .967 .706 .583 .365 .293 .355
Costa Rica 1971 .870 .571 .435 .227 .192 .208
Argentina 1970 .797 .518 .398 .182 .158 .163
Yugoslavia 1978 .568 .380 .283 .094 .087 .076
Venezuela 1970 .891 .588 .460 .236 .202 .208
Trinidad 1975-76 .811 .527 .410 .187 .163 .164
Spain 1974 .636 .419 .316 .115 .104 .097
Italy 1969 .726 .470 .353 .148 .131 .129
united Kingdom 1977-78 .551 .383 .301 .095 .092 .081
Japan 1969 .528 .372 .278 .092 .083 .081
Australia 1966-67 .550 .371 .277 .090 .085 .074
canada 1969 .671 .423 .316 .118 .108 .095
France 1970 .771 .491 .370 .161 .143 .137
Netherlands 1975 .451 .333 .251 .072 .067 .060
united States 1972 .725 .453 .344 .136 .123 .109



Table 1.2. Income Inequality Measures for Different Countri,.es (continued) •

Country Year B G R T* K C

Norway 1970 .560 .369 .275 .089 .084 .070
Germany, Fed. Rep. 1973 .681 .456 .353 .139 .123 .124
Sweden 1972 .541 .363 .273 .086 .080 .068

(C.v. (%»b 1 19.713 20.957 23.330 45.559 40.909 50.677

Source: The World Development Report 1981. Washington, D.C.: The World Bank.

Notes: a. The income inequality measures are defined in the legend of Table 1.1.
b. For an explanation of the C. V. see the legend in Table 1.1.
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We want to sort out the separate paths of causation through
which individual economic development variables might influence
total income inequality and, at the same time, cancel each other
out. For this, it is important to take account of the probability
that inequalities in personal marginal distributions of individual
components of received income are quite differently affected by
trends in the different economic development variables (as capital
output ratio, etc.). Of course, it is correctly and widely per
ceived that there is a sort of rough relation between inequalities
in the personal marginal distribution of total income on the one
hand, and politically significant inequalities in the distribution
of consumption expenditure, wealth, deference, Justice, personal
human dignity, and safety, on the other. ; Probably no one nowadays
believes that inequalities in the distribution of such intangibles
as deference, personal dignity, justice, equity, and safety depend
only on the inequality in the marginal income distribution. For
instance, it is reasonable to assume that inequality in the distri
bution of personal human dignity (not easily quantified, of course)
can differ greatly (sa¥) between two countries even when the maxgin
al personal total income distributions of those ,countries is the
same. Inequalities in the distribution of personal human dignity
may be more closely dependent on the marginal distributions of
components of total income (such as wages and salaries, transfer
payments, etc.) rather than on inequality in the personal total in
come distribution. Inequality in the distribution of deference that
income recipients accord each other is likely to be more closely
related to inequalities in the personal distributions 'of expendi
tures on some specific commodities or groups of commodities than on
inequality in the personal marginal distribution of total incomes.
In policymaking, it may be that for one country or other, a prespec
ified social welfare function or social decision function assigns
greater weight to inequality in the marginal distribution of expen
diture on same commodity, or inequality in the personal distribution
of some component of income, than to inequality in the personal
distribution of total income. Accepted economic theory implies
that amounts of income consumers receive as wages, public and pri
vate transfer payments, profits on private business, etc., and the
separate expenditures consumers make on commodities cannot, in
principle, be statistically independent. In that way, economic
theory suggests that economic inequality can be determined more
efficiently from joint statistical estimates of the multivariate
distribution of commodity expenditures and components of income than
from estimates of marginal distributions separately. It is also
possible that economic growth variables may appear to have had only
negligible effects on economic inequality in the past because their
effects have been masked or canceled by opposing effects of other
important variables. In section IV we shall consider the possibil
ity that growth trends have been opposed by inflationary trends in
commodity prices and by growth of expenditure on commodities as
causes of intertemporal changes in economic inequality.

In order to illustrate the use of mUltivariate personal
distribution model assessing differences of structural economic
inequality between countries we shall use Mexico and the United
states. In the present application of the intertemporal model to
Mexican and United states economic development (1947-1978) we
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focus on inequality in the personal joint distribution of expendi
ture on five major commodity groups, namely, food, clothing, housin~

durables (including automobiles), and medical services. This
limitation of the scope of our present exposition has been adopted
solely in order to ensure good comparability of the Mexican and
united states time-series data. However, the general functioning
and use of the complete intertemporal model, including the predic
tion of changes of inequality in the personal distribution of com
ponents of income, proceeds on the same principle.

We shall confine illustration of the use of the model of
economic inequality to the prediction of intertemporal changes in
the Gini measure of inequality, G. There are several reasons for
this:-JMethods of predicting any of the measures (like those in
TABLE 1.1 and TABLE 1.2) from the model are essentially the same as
in the case of the Gini measure, but they are lengthier to describe.
M:>reover, the Gini measure, while it is -- like each of the
others -- an incomplete measure of economic inequality , is the
mo~t widely known measure of inequality. Finally, there is an em
pirica1:~regularity which allows close esfimates of the other
measures B, R, T*, K and C in terms of G; cf. Basrnann et al (1983c).

In section II below, we describe the economic development
history of Mexico and the united states during 1947-1978, contrast
ing the behavior of the basic economic development trends in each
country. In section III the cross section model and the inter
temporal model of economic inequality are presented. We start with
the familiar personal marginal distribution of total income, and
proceeding from the more familiar to the less familiar, describe
the joint personal distribution of income components, the compre
hensive cross section model of economic inequality, and the sub
model of the medial annual household. Section IV describes tests
of several hypotheses about the relative importance of prices and
economic growth variables as well as the statistical procedures
used. It closes with a brief explanation"of the obtained results,
emphasizing dependence of the Gini measure of inequality on prices,
total expenditure, and the classic economic development trend
variables.

In Section V we shall examine some aspects of structural
economic inequality that are related to the structure of prefer
ences, i.e. wants and needs, of households. Suppose that the
Mexican medial annual household, representing the wants and want
satisfying skills of Mexican households, had undergone the American
price, total expenditure and economic development experience (1947
1978). Would the higher levels of total ex~enditure and the higher
levels of the economic development variables produce significant
changes in measures of economic inequality for Mexico? Alterna
tively, suppose the Unites states medial annual household with its
wants and want-satisfying skills were to face the Mexican economic
development experience (1947-1978). Would that growth experience
have produced significant changes in the measures of economic
inequality for the united States?
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II. EXOGENOUS VARIABLES OF THE INTERTEMPORAL MODELS

Endogenous variables in the particular intertemporal model to
be presented in Section IV are measure of inequality in the distri
butions of expenditures of five commodity groups. These groups
of commodities are: (1) food, beverages, and tobacco; (2) clothin~
shoes, personal care and miscellaneous expenditures; (3) housing,
energy, and utilities; (4) consumer durables, household appliances,
furniture, and transportation; and (5) medical care, education, and
recreation and travel.

Exogenous variables
8

in this intertemporal model are (a) per
capita total expenditure on the five commodity groups, (b) the
corresponding commodity group price-indexes, and (c) economic
growth variables. At the outset of our study we considered six
growth variables. These variables, designated as Zits (with i = 1,

••• , 6), are: (1) capital deepening Zl' representing the change in

capital population, i.e. In (Kt/Kt _
l

) - In(Lt/Lt _l ), which gives the

change in capital stock per worker; (2) change in wage rate, Z2

In(wt/wt _l ), which provides an indication of the relative degree of

improvement in workers' well-being; (3) relative productivity of
labor, constructed as the logarithm of the ratio of wages and
salaries to total payments to capital; (4) the interest rate; (5)
the capital-output ratio; and (6) the savings-output ratio. (All
the data for the Mexican economy was converted to dollar terms
using average annual exchange rates for the respective years, in
order to facilitate comparisons between that country and the United
States.) As will be explained in Section IV, the-intertemporal
model presented there does not include wage-rate (Z2) and interest
rate (Z4) among its exogenous variables.

Before testing empirically for the dependence of inequality
parameters on economic development variables, it is convenient to
describe the main factors that account for the observed economic
development and growth in both countries. The objective of this
brief description is to show that the evolution of the six economic
trends we chose as exogenous growth variables suffices to describe
in broad strokes, at least, the exogenous development and growth
phenomena. We begin with Mexico. Mexico maintained an average
rate of growth in gross domestic product of about six percent per
year, beginning in the early 1930's up to the end of the decade of
the 60's. This average rate of growth fell to a level of five
percent in the period of 1970-1978. Although average growth rates
have been sustained over this long period, we can distinguish three
different and contrasting subperiods. The first of these ended
in the middle of the 1950's and was characterized by high inflation
rates and a succession of currency devaluations. The second sub
period started right after those turbulent years and was character
ized by high and sustained growth, with price stability and an
exchange rate that remained fixed for 24 years. In these years,
also, the rate of growth in income was higher than the rate of
population growth, having as a consequence a steady increase in
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per capita income, at a higher rate than any other developing
country. Finally, the period starting in 1972-1973 and going to
1978, again, was characterized by severe inflationary pressures
culminating in a devaluation of the peso in 1976. This was
followed by high exchange rate instability.

The main events of economic growth in Mexico have been
explained before (Solis, 1979) as a result of a sustained process
of capital formation which started in the last century (approxi
mately 1876) with the construction of a rudimentary railroad net
work. This process was interrupted, and even reversed, during the
revolutionary years, 1910-1921, and did not start up again until
well after the great depression, 1929-1933.

Starting in 1940, a very dynamic agricultural sector and the
volume of exports appear to be the main factors responsible for
development up to 1957. Government policies, aimed at protecting
the industrial development of the country through the substitution
of imports, are responsible for reducing the dynamism of the agri
cultural sector and, consequently, for reducing the volume of
exports. During 1940-1955, agricultural production increased at an
average annual rate of seven percent, mainly due to new capital
invested in irrigation and communications networks. This growth
was enough to fully satisfy domestic demand for these products and
raw materials, hence leaving a considerable surplUS, which provided
a considerable amount of foreign currency when exported. During
this period, also, the inflation rate averaged ten percent per year.
Public expenditure has been held responsible for this phenomenon
since it was financed primarily via money creation.

The new era of stable growth was characterized by high rates
of growth of the industrial sector, based on import substitution
(and hence dependent on protectionist policies) and an increasing
domestic market, which was a result of the steady increase in
personal income. The agricultural sector grew at slower rates
during these years due in part to the distortions caused by
switching production to those crops whose international prices
remained most attractive. Other sectors experiencing high rates
of growth in this period were electricity and petrochemicals.

Despite the high rates of growth experienced in those years,
the natural rate of population growth, combined with heavy immigra
tion flows from rural areas to industrial cities, have caused high
rates of unemployment and underemployment. This aggravated some
problems, like the distribution of income and the migration of
workers to the United States. A stagnant agricultural sector,
unable to export, and the low consumption levels observed on the
majority of the rural and suburban populati~n seem to be the main
obstacles that have decisively slowed down the.dynamic development
of the country experienced during 1960-1970. The other obstacle
to growth has been the public expenditure sector, which has been
historically unable to sustain a balanced budget. Tax revenues,
on the other hand, have been growing at a very slow rate, repre
senting just a small portion of total spending, and this, combined
with high levels of tax evasion and an incipient stock market, have
forced the government into inflationary financing.

Turning to the united States, we find that in the 120 years
since 1840, u.s. national product increased about sixtyfold, an
average annual rate of increase of just under 3.6 percent. These
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figures refer to the volume of output, that is, after effects of
price level increases have been eliminated. The long run pace of
growth was about the same in the 130 years before 1840 as in the
120 years after that date. Judged against the records of any
other country, especially against the developed countries, American
growth has been extraordinarily rapid.

The sources of American growth are very different from those
mentioned in the case of Mexico. In effect, the labor force in
the U.S. increased thirteenfold during 1840-1969, the supply of
land grew over twelvefold, and the supply of capital lOS-fold.
Davis, Easterlin, and Parker (1972) have estimated that about four
tenths of the growth of ouput was associated with the growth of
the labor force, less than six percent with the growth in the
land supply, just under one-fourth with the increase in the capital
stock, and just over one-fourth with the rise in factor produc
tivity. Despite this uneven growth in factor proportions, the
distribution of income among factors was almost unaffected since
factor productivities and technological changes moved in·directions
that just offset the other force.

The pattern of growth has changed markedly and it has been
slowing down over time, as shown by the rate of change o£ output,
which was higher in the nineteenth century than in the twentieth.
The relative importances of the diverse sources of growth have
shifted, too, since the rate of increase of all three factor inputs
dropped significantly more than the rate of change of output. At
the same time, the contribution of productivity increased
dramatically.

As early as 1710, American income per capita was high by the
standards of the day, and in 1840 its level was just slightly below
that of Great Britain, which was considered the richest country in
the world. In the years following 1840, per capita product
increased roughly sixfold, or at an average annual rate of over 1.5
percent. According to an estimated figure for 1840, five percent
of the families owned about 50 percent of private wealth. In
equality diminished even after the heavy losses of income and
capital in the Civil War. Also, there was a decrease in both
regional and sectoral income disparaties, coinciding with a reduc
tion in the degree of income concentration.

All these factors put together account for the fact that
although the United states accounted for only about six percent of
the world's population in 1950, it produced roughly one thir.d of
the world's output. This prominent position of the U.S. is a
legacy of same 300 years of extraordinary growth.

Now we turn to a comparison of Mexico and the United states in
respect of the specific exogenous variables used in the intertem
poral model to be tested in section IV.

Samuelson (1977), in his chapter on the theory of economic
growth, uses what he calls "facts of modern development" to de·s
cribe how the United States economy has developed during the

twentieth century.9 Comparing the different levels of these
variables, as well as the basic trends described by them, he
assesses the difference between a developed economy and a develop
ing one. The purpose of this section is to describe the behavior
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followed by particular growth variables for the u.s. and the
Mexican economies. We analyze these variables in order to gain
some insight intb the relative degree of development achieved by
each country, as well as the pattern or strategy described by the
variable.

Capital Deepening, Zl. This variable (Zl) represents the

relative change in capital stock (In (K
t

) - In (K
t

_
l

» minus the

relative change in population (In (L
t

) - In (L
t

_
l
», and is

interpreted as the growth in the capital per worker ratio. This
variable has not really shown a clear trend in either country
(see Figures leA), 2(A», showing actual decreases in the Mexican
case at the beginning and at the end of the period. In the u.s.
this variable exhibits fairly constant behavior, with some jumps
at the end of the series. Even though Mexico has experienced a
higher rate of population growth, the fact that this variable has
followed an upward trend suggests that capital per worker has
indeed increased over time and, in those years showing values less
than zero, the rate of inflation and the depreciation of the
currency account for this phenomenon.

Wage Rate, Z2. A steady increase in the wage rate in a

growing economy is presumed to indicate that growth has not brought
about immiserization of working people. (Z2) is included in this

paper as In (Wt/Wt_l). The distinguishing pattern of this variable

over the entire peri~d is near constancy in the u.s. economy, and
fluctuation in Mexico. This makes it imposstble to establish a
definite trend, since for the purpose of compatability, we are
analyzing all the variables in dollar terms, and the years where
this variable has reached values less than zero coincide with the
years when the Mexican economy experienced high rates of inflation
and currency depreciation. Looking at the years of price stability
in Mexico (1954-1970), we observe similar behavior of Z2 in both

countries, i.e., interest rate tending to remain constant, with
the level in Mexico being slightly higher than in the u.s.

Relative productivity of Labor, Z3. This variable (Z3) is

constructed as the logarithm of the ratio of wages and salaries
to total return to property. This variable is an indicator of how
the payments to the factor labor have been changing over time. The
main contrast here is that, while for the u.s. this variable has
values greater than zero during the whole period of analysis,
for Mexico it shows values less than zero only, signifying that
the payments to labor in the Mexican case are small relative to
the payments to capital. In both countries the trend followed
by this variable is reversed at about the middle of the period,
ending at a higher level in 1978 ~han in 1947 for the U.S., and
at a lower (more negative) level in Mexico.

Interest Rate, Z4. Samuelson affirms that without innovation

and invention the deepening of capital in a growing economy tends
to depress the interest rate. In both countries the interest rate
(Z4) has followed an upward trend over the whole period of ana1ysi~



Figure l(a). Basic trends in Mexican economic development 1947-1973.
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Figure 2(a). Basic trends in American economic development 1947-1978.
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Although, if we were to correct for inflation (as suggested by
Samuelson), the pattern we would observe will be that of a constant
value. In terms of the significance of this variable for each
country's development, it indicates that they have experienced
technological improv~ments, without really implying the direction
nor the consequences, except that capital's return has not fallen
over time.

Capital-output Ratio, Zs. This variable (Zs) is taken as

the logarithm of the ratio of capital of output. In terms of the
relative productivity of capital, Samuelson asserts that an
increasing capital-output ratio ~hen capital deepening is taking
place in the economy would invoke the law of diminishing returns;
i. e., more capital would be required to produce more output". In
the u.S. this ratio remained nearly constant up to 1970, when it
started to increase slightly. In the Mexican economy this ratio
has followed an upward trend over the whole series with a few
jumps just at the beginning and at the end of the series. The
significance of this behavior is related to the presence of
technological improvements in both countries, and a clear signal
that economic growth~-in a broad sense--is probably taking place.

Savings-Output Ratio, Z6. In our model we define this

variable (Z6) as the logarithm of the ratio of total saving to

total output. with respect to this variable, Samuelson asserts
that its constancy would indicate that the same level of saving is
required for several full employment levels of output or, taking
into account the appro~imate constancy of the capital-output ratio,
this signifies that national product has generally had a trend
rate of growth at a roughly constant percentage rate per year. In
terms of our two economies, the behavior observed for this variable
is the most erratic we studied. While in the u.S. the trend of Z6

is downward, in Mexico the savings-output ratio exhibits wide and
sharp fluctuations, making it impossible to establish a definite
trend.

Commodity Group Prices. The other exogenous variables (in the
model presented in Section IV) are commodity group prices PI' ••• ,

Ps and per capita total expenditure on commodities.

As it can be observed in Figures l(B}, 2(B}, most of the
variability in prices for individual commodity groups occurred
during 1947-1967. After 1967 prices started to move together,
describing an upward trend, characterizing the inflationary envi
ronment of those years. This is not to say the relative prices
did not fluctuate during the last part of the period; all it says
is that these fluctuations were outweighed by the inflation rate.

At the beginning of the period, commodity group 2 (clothing,
etc.) represented the highest price and S (medical care, etc.) the
lowest in the U.S., ~hereas in Mexico they were in exactly reverse
order; i.e., group S (medical care, etc.) was the highest priced
and group 2 the lowest priced. We cannot really distinguish which
price exhibited the greater variability, but in the u.S. economy
commodity group S was characterized by a steady upward trend. In
Mexico, this relatively steady increase is more or less resembled



,Figure 1 (B). Commodity Group Prices (in natural logarithms) for Mexico, 1947-1978.
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Figure 2(B). Commodity Group Prices (in natural logarithms) for the U.S.A., 1947-1978.
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by the price of the same group of commodities; however, it is
really less steady in Mexico than it is in the U.S. economy.

Finally, we describe how per capita total expenditure has
varied over time in Mexico and the United States. In Mexico, for
the years 1947 to 1978, per capita total expenditure increased
five fold. However, the increase over time has been almost
linear, with only 1949 and 1953 showing lower figures than their
preceding years. In general, we characterize the change in per
capita total expenditure in Mexico as substantial, but the increase
has been steady over time. In the United States, from 1947 to 1978
per capita total expenditures increased approximately five fold.
In fact, the increase in per capita total expenditure in the united
States has followed almost the same path as in Mexico, a more or
less linear increase over time. The only difference is that the
United States per capita total expenditure figure was about five
times higher than in Mexico in 1947 and still about five times
higher in 1978.

III. THE MODEL OF INTERTEMPORAL CHANGES IN ECONOMIC INEQUALITY

This section describes how the model relates year-to-year
changes in growth trends, commodity prices, levels of total expen
diture, etc., to year-to-year changes in diverse measures of
economic inequality, measures of the cost-of-living, and measures
of other aspects of economic welfare. In Section I we mentioned
the two main parts of the model: (a) a specified mUltivariate
personal distribution of annual expenditures and components of
income, which we call the cross-section model and (b) the model of
intertemporal (year-to-year) change in this multivariate personal
distribution, which we call, for short, the intertemporal model.
In order to make clear the relation between these two parts of the
model we make use of a physical analogy. ·The overall model may be
likened to a strip of cinema film with a succession of frames,
each of which is a "picture" of an ever changing multivariate
distribution function during a very short interval of time. Each
frame is, so to speak, a "picture" of the cross-section model. (If

the distribution is bivariate it can be drawn pictorially,lO as in
textbooks on elementary statistics.) As the film strip is run
through a viewer, the shape and location (of the "center") of the
pictured distribution function are seen to change. The inter
temporal model is concerned with accounting for the frame-to-frame
changes of shape and location of the "pictu~ed" multivariate
personal distribution of expenditures and components of income~

To sum up: the cross-section model is an hypothesis about the
shape and location of the empirical multivariate personal distri
but~on of expend~tures and components of received income. The
intertemporal model is an hypothesis about the determinants of the
year-to-year changes in the shape and location of the empirical
multivariate personal distribution of expenditures and components
of income.
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In describing the cross-section subrnodel, we shall present its
derived marginal distributions in reverse order of'their mathemat-

ical derivation.
ll

This allows the description to proceed from
consideration of the very familiar concepts of the personal income
distribution and income inequality to the much less familiar
concept of the personal joint or multivariate distribution of
commodity expenditures and components of income, with its broader
concepts of economic inequality. This order of presentation also
parallels the order of decreasing availability of survey data for
estimating and testing the hypotheses embodied in the cross-section
model. Comprehensive surveys such as the United States Consumer
Expenditure Survey (from which the comprehensive cross-section
model has been estimated for 1972 and 1973~ see TABLE 3.2) and the
Mexican Encuesta Nacional de Ingresos y Gastos de los Hoqares 1977

. 12
are too expens~ve to be repeated annually. On the other hand,
survey data for estimating the marginal personal distribution of
total income (with which we start our description) are readily
available on an annual basis.

An important use of the intertemporal model·in values
combining annual survey data estimates of the marginal personal
distribution of income, or total expenditures, with time-series 13
estimates of conditional expectations of commodity expenditures.
This is done for the purpose of interpolating the cross-section
model of economic inequality for those years between the taking
of comprehensive expenditure surveys such as the Mexican Encuesta
Nacional de Ingresos and the U.S. Consumer Expenditure Survey. In
other words, the intertemporal model affords, in a sense, a
IIprediction ll of the empirical distribution a comprehensive survey

would have discovered if it had been taken in a given year.
14

Of
course, such IIpredictions" are actually tested only in those years
for which the comprehensive survey actually is conducted and
independent estimates of the multivariate distribution are again
available.

We shall use m
l

, ••• ', m
n

to designate expenditures on commod-

ities i = 1, 2, ••• , nand m
n

+
l

to designate expenditures on

securities~ we shall use m to designate the sum of all expenditures
on commodities,

m = m + ••• + m
1 n

and we shall' use y to designate the total expenditures on commod
ities and securities,

(3.2) Y = m + mn+l .

A household received income in several forms, such as wages
and salaries, public transfer payments, private transfer payments,
profit on owned enterprises, income from capital assets, sales of
securities, inheritances, etc~shall use WI'~ ~-. 'q
designate various components of income, and we shall use the letter
"w" to designate total income,

(3.3)
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No assumption is rrade to the effect that total income (annual)
equals or exceeds total expenditure (annual) for every household,
although the equality of y and w may be the case empirically.

In our cross-section model the marginal personal income
distr ibution is given by

(3.4a-b) g(w)

where

b* c-l
K w , w > 0

b*+c
B(c, b) (K + w)

o otherwise;

c > 0 ,

(3.4c-e) b* > 0

K > 0 •

The most familiar measure of income inequality is the Gine concen
tration ratio, which for (3.4a-c) is given by:

(3.5)
f(c + b*) f(c + .!.) f(b* + !.)

--1--------.,.;;2~----=2~1- x (1 + 2b~c_ 1)
r(2)r(c + l)r(b*)r(c + b* + 2)

for b* > 1.0. Gw(c, b*) diminishes steadily as either c or b*

increases. Gw(c, b*) is the model, or theoretical, counterpart of

Gini measures, G, computed from the empirical distribution in
accordance with formula (1.4) in TABLE 1.1. The model counterparts
of the other empirical inequality measures such as B, R, T*, K, and
C shown in TABLE 1.1 can be computed from the statistical estimates
of parameters K, b* and c in (3.4a-b); however, the computation
of model counter parts of these inequality measures though straigh
forward' is: more tedious to describe than Gw(c, b*). The important

points to be born in mind here are (1) that, like (3.5), all of
the alternative inequality measures applied to (3.4a-b) depend on
the parameters b* and c, and (2) our intertemporal model specifies
explicit dependences of the parameters b* and c on the basic
economic development trend parameters such as capital deepening,
the capital-output ratio, etc. like those shown for Mexico in
Figure 1 and for the united states in Figure 2. Thus, in our model,
any of the alternative measures of income inequality applied to
(3.4a-b) depend--like the Gini concentration ratio (3.5)--on the
basic economic development trends. .

We mention in passing that in the special case c = 1, (3.4a-b)
becomes the familiar Pareto distribution, with lower terminal, K.
We shall not assume that c = 1, but we shall refer to b* as the
generalized Pareto parameter of (3.4a-b) and to K as the Pareto
lower terminal.

Let us turn now to the personal distribution of income compon
ents. Comprehensive surveys such as the Mexican Encuesta Nacional
de Ingresos y Gastos de los Hogares and the u.s. ConSumer Expendi
ture Surveys readily permit the disaggregation of total income w
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into components WI' w2 , ••• ,· wq according to various criteria

depending upon the practical application in question. This makes
feasible the estimation of parameters and testing of hypotheses
about the personal multivariate distribution of income components,
which in our cross section model is given by

(3.6a-b)

c -1
w q

q

b*+c '+ w)

o otherwise,

where the parameters c
j

> 0, j = 1, 2, ... , q and sum to c. The

model counterpart of the empirical Gini measure of inequality in
the marginal distribution of a component, w., .of total income.

J

2c.

J )+---2b*-1G (c., b*) =
wj J

(3.7)
fCc. + b*)f(c. +l)f(b* + 1) [

J ] 2 2 1
1 1 ,x

f(-)f(c. + l)r(b*)f(c. + b* + -2)
2 J J

If c
J
' > ck ' then G (c., b*) < G (ck ' b*). In other words,

wj J wk
according to our cross-section model, inequality in the personal
marginal distribution of components of income, w., is greater or

J
less according as the associated parameter c. is less or greater., . J
For that reason, we refer to parameters c

l
' ••. , c

n
of (3.6a-c) as

interincome inequality parameters. On the Gin! measure (3.7),
there is less inequality in the personal marginal distribution of
total income w than in the marginal distribution of any of its
components.

The marginal personal income distribu~ion (3.4a-b), the con
centration ratio (3.5), and alternative measures of total income
inequality, are derived from (3.6a-b~. Consequently, the income
components distribution (3.6a-b) and income components inequality
measures (3.7) possess whatever policy relevance is possessed by
the total income distribution and total income inequality them
selves. Knowledge of the interincome inequality parameters cl '

c always yields knowledge of the total income inequality (3.5)
q

but, of course, the converse does not hold. optimum design of a
progressive income tax schedule (for example) may require, or
at least be more readily achieved with, knowledge of (3.6a-c).

In TABLE 3.1 we present survey estimates of the mUltivariate
distribution of ten income components (3.6a-b) for selected years
in the Uhited States. The annual estimates of the generalized
Pareto parameter, b*, and the lower terminal K shown in TABLE 3.1
are used in section IV for estimating Gini measures of inequality
in the expenditures on major groups of commodities. Our intertem
poral model specifies the dependences of the interincome inequality



Table 3.1.

The Components of Income Used in Estimating the Interincome Inequality parametersl

The individual components of income used to derive the interincome inequality parameters were categorized
in the following way:

1) Wages and Salaries 6) Income from Business, Professions and Farms

2) Income from Dividends 7) Income from Partnerships

3) Income from Interest on Assets 8) Income from Sale of Capital Assets

4) Income from Pensions and Annuities 9) .- Income from Estates and Trusts

5) Income from Rents and Royalties 10) other Income
2

Estimates of the Interincome Inequality Parameters for Individual Components of Income and the Attendant
K, C and b* used in the Derivation3

Year c 1 c
2

c
3 c 4 c5 c

6
c 7

c8 c9 c
10

c b* K

1952 11.43 .39 .12 .04 .20 1.07 .59 .16 .11 .05 14.15 5.03 1088
1957 13.88 .56 .20 .04 .19 1.24 .57 .21 .04 .10 17.03 5.20 1154
1962 12.80 .48 .33 .06 .15 1.08 .42 .26 .03 .09 15.71 4.51 1240
1967 11.79 .41 .43 .14- .09 .88 .33 .40 .03 .08 14.59 3.80 1503
1972 13.68 .37 .60 .24 .09 .85 .29 .37 .04 .09 16.62 3.92 1715
1978 16.07 .47 .90 .52 .08 .84 .22 .37 .05 .09 19.62 3.89 2674

The Gini Measures of Inequa1ity4 for the Various Components of Income and Total Income

G (c. ,b*)
w. )

5 J
Year 1 2 3 4 5 6 7 8 9 10 w

1952 0.316 0.717 0.874 0.956 0.814 0.544 0.648 0.842 0.884 0.940 0.308
1957 0.304 0.653 0.815 0.945 0.818 0.519 0.649 0.808 0.957 0.926 0.298 ~

CJ1

(continued)



Table 3.1. (continued) \0
0'

Year5
1 2 3 4 5 6 7 8 9 10 w

1962 0.327 0.684 0.749 0.930 0.852 0.550 0.706 0.782 0.963 0.901 0.321
1967 0.358 0.717 0.712 0.862 0.906 0.595 0.752 0.722 0.967 0.913 0.351
1972 0.348 0.734 0.654 0.797 0.908 0.599 0.771 0.731 0.953 0.907 0.343
1978 0.351 0.725 0.615 0.711 0.962 0.651 0.769 0.767 0.955 0.858 0.345

Notes: 1. The source of the data used in computing these interincome inequality parameters is: Internal
Revenue Service, Statistics of Income - 1952-1979, Individual Income Tax Returns, Washington,
D.C.

2. The category Other Income includes categories such as Alimony, State Income Tax Refunds,
Small Business Corporation Profits and miscellaneous income sources.

3. Slottje (1983) estimated the Cj'S and c using the I.R.S. data described in Note 1 by using
-(3.4a-b) and (3.6a-b) and applying the generalized method of moments to find the Cj'S, c, and
b*. The derivation of k is described in the text.

4. The Gini measures are estimated using (3.7) and the c, Cj'S, and b* derived via Note 3.
5~ We report only five year intervals here because the general trend doesn't change within

these five year intervals.
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parameters c l ' ••• , cn ' and b* on prices, per capita total

expenditure, and the basic economic development trend parameters
such as interest rates, savings-output ratios, ratio of wages
and salaries to total returns to property, etc.

r.luch (1973), Lluch, Powell, and Williams C1977) pp. xxi-xxii,
p. 97, p. 259, and Kakwani (1977), esp. pp. 722-725, (1980) pp. 156
160, have examined relations between inequality measures for
personal distributions of commodity expenditures and measures of
inequa;lity in total income. Personal hardship and social unrest
may well be more closely related to inequality in the personal
distribution of expenditures on commodities than on inequality
in the personal distribution of total income. In our cross
section model, the personal two-variate distribution of total
expenditure on commodities and securities and income is given by

C3.8a-c) g Cy,w)
b* a*-l c-l

K y w
b ' Y > 0, w > 0

BCa*,c,b*) CK + y + w)

o otherwise,

b* + a* + c

where a* > 0 and c is the sum C3.6c). The concentration ratio
measure of inequality in the distribution C3.8a-b) of total
expenditure,' y, is

C3.9) G Ca*,b*) =
y

1 1
r<a* + b*)rCa* + '2) rCb* + '2) ( ]

-':'"l---------------::l-x [1+ 2~::1
r(2)r{a* + l)rCb*)rCa* + b* + '2)

Tne personal distribution of total expenditure on commodities,
!!!O, and total income, ~, is given b-y--

b* a-I c-l
K m w(3.l0a-b) gCm,w) , m > 0, W > 0

B{a,c,b*) CK + m + w)b

o otherwise,

where 0 < a < a*. The concentration ratio measure of inequality in
the personal distribution of total expenditure on commodities
can be obtained from (3.9) by replacing a* by a where a* appears.
The estimation of b*,. a* and c in C3.8a-b) can-be obtained using
the Encuesta in Mexico and the Consumer Expenditure survey.in the
U.S.A. See TABLE 3.2.

All of the distributions of income components and total
expenditure considered so far are derived from the following
personal multivariate distribution of expenditures on commodities
and securities, and components of income.
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b
B(a , ••• ,a l'cl, ••• ,c ,b*)(K + Y + w)

1 n+. q

(3.11a-b)

a -1
b* 1

K m
l

a -1 c -1 c -1
n+l 1 q

, ••• ,mn+1 WI , ••• ,W
g

o otherwise,

where a
l

> 0 and

(3.11c)

The concentration ratio measure of inequality in the personal
distribution of expenditure on commodity! is given by

(3.12) G (a.,b*)=
m

l
~

The greater is ai' the smaller is the

~ccording to our model there is less inequal-

1, 2, ••• , n+l are called 'intercommodity

(a., b*).
~

The parameters ai' i

inequality parameters.

measure G
m.
~

ity in the distribution of total expenditure, m, on all commodities
than in the expenditure, m

i
, on any single commodity.

TABLE 3.2 displays weighted averages of estimates of the multi

variat~' personal distribution function
15

(3.11a-b) for twelve
distinct occupational groups in the American economy for 1973.
The parameters K, a., c., b* of (3.1la-b) were estimated from the

~ J
u.s. Consumer Expenditure Survey (1973) for each of the following
subpopulations, characterized by occupation of consumer unit head.
Self employed, salaried professional and technical workers,
clerical!workers, sales workers, craftsmen, operatives, unskilled
and household workers, service workers, heads not working and not
retired, retired, other heads including armed forces personnel
living off post. Each subpopulation inequality parameter (say)

(v)
a

i
' v = 1, 2, ••• , 12 was weighed by its own fraction of the

total popUlation and these were summed to obtain the magnitude

shown in TABLE 3.2
16

Conditional expectations of comrnod~ty expenditures m
i

given

total expenditure, m, on commodities, or total expenditure, y"
on commodities and securities, and conditional expectations of
income components, w., given total income, w, constitute the

J
theoretical link between the cross~section model and the inter-
temporal model of the medial annual household. These conditional
expectations, derived from the multivariate distribution of
expenditures and components of income, i.e.~ (3.l1a-b) are
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Table 3.2. Estimates of the Parameters of the Multivariate Joint
Distribution Function from the Consumer Expenditure
Survey for 1973.

Estimates of the Expenditure Components, aj The Gini Measure
Component Name Estimate G(ai,b*)

i 1 Food 2.935 0.438
2 Alcoholic beverages 0.129 0.873
3 Tobacco products 0.211 0.816
4 Shelter 2.241 0.466
5 Residential fuel 0.692 0.632
6 Household operations 0.497 0.686
7 House furnishings 0.672 0.637
8 Dry cleaning 0.128 0.874
9 Men's clothing 0.272 0.781

10 Boy's clothing 0.083 0.912
11 Women's clothing 0.427 0.711
12 Girls' clothing 0.096 0.900
13 Infants' clothing 0.026 0.969
14 Clothing materials 0.045 0.950
15 Transportation 2.750 0.445
16 Health care 0.791 0.610
17 Personal care 0.164 0.847
18 Owned vacation horne 0.016 0.981
19 vacation trips 0.396 0.723
20 Recreational vehicles 0.159 0.850
21 Other recreation 0.509 0.682
22 Reading 0.083 0.913
23 Education 0.173 0.840
24 Miscellaneous 0.134 0.870
25 Insurance and pensions 1~372 0.527
26 Gifts and contributions 0.827 0.603

Estimates of the Income Components, ci The Gird Measure
G(c

i
,b1i )

i 1 Wages and salaries 16.095 0.345
2 Private transfer payments 0.343 0.746
3 Public transfer payments 1.732 0.497
4 Own enterprise 1.525 0.513
5 Interest and dividends 0.741 0.621
6 Sale of financial assets 0.892 0.591
7 Refunds and gifts 0.8-36 0.602

(continued)
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Table 3.2. (continued)

Sums of Components
26

a = l. a. = 15.825
i=l ~

26
a* L a. + an+1

17.140
i=l ~

7
c = L c. 22.163

i=l ~

Overall Gini Measures

G(a,b*) = 0.345

G(a*,b*) 0.343

G(c,b*) 0.337

For 1973, the Generalized Pareto Parameter is 3.90.

For 1973, the parameter b = b* + a* + c = 43.2.

For 1973, the lower terminal K is 1821.60.
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a,
E(m./m)

1
i < n

1 a

a,
(3.13a-c) E(m./y) 1

1 a*
y ,

c.
E(w./w)

1=-w ,
J c

i = 1, 2, ••• , n, j = 1, 2, ••• , q. The intertemporal model of the
medial annual household specifies the theoretical dependence of the
inequality parameter ratios ai' c j ' b* on the various economic

magnitudes, such as average annual commodity prices, interest rates,
wage rates, unemployment rates, and so on the basic trend para
meters of economic development such as are depicted in FIGURE 1
for Mexico and FIGURE 2 for the united states. TABLE 4.2(A) and
TABLE 4.2(B) show, for Mexico and the united states, respectively,
the statistically estimated dependence of parameters a. on annual

1

commodity prices and the basic economic development trend para
meters shown in FIGURE leA, B) and FIGURE 2(A, B) in section II.

We shall look more closely at the statistical estimates in
TABLE 4.2(A) and TABLE 4.2(B) later. For the present it is
important to notice that the ratios a./a , c./c and the conditional

1 k J r
expectations (3.13a-c) can be estimated from time-series data alone.
In order to estimate any of the parameters b*, a, a* and c, one
does not require highly disaggregated expenditure and income
cross section data. For that reason, survey-based estimates of b*,
a, a* can be more frequently revised than can survey-based
estimates of the individual intercommodity and interincome inequal
ity parameters a., c .• However, when the time-series estimates of

1 J
the ratios ai/ak , and cj/ck are combined with estimates of b*, a,

a*, and c from inexpensive "mini surveys" of total expenditure
and total income, the intertemporal model of the medial household
generates unique annual estimates of the individual intercommodity
and interincome parameters a., c. and--in turn-- estimates of the

1 J
individual Gini measures of inequality (3.7) and (3.12).

The personal multivariate distribution of annual expenditures
on commodities m

l
, ••. , m

n
+l , and components of annual income

wI' ..•• , w implicitly defines a concept of a medial annual house-
q --------

hold that behaves as if it maximizes a speoific form of direct
utility function subject to (1) a total expenditure constraint, and
(2) a total income constraint. A brief explication should suffice:
consider the population stratum or cell containing just those real
households making a total expenditure y, and receiving a total
income, w. For that (y, w) cell, per capita expenditures on
commodities and per capita components of received income are
given by the conditional expectations (3.13b-c), which are the
maximizing values of arguments of the following direct utility
function,
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(3.l4a-b) u*
a

m i
i

c ]w. j
J '

mi > 0, wj > ° ,

=w.

subject to the double constraint

ml + ••. + mn+
l

= y ,

(3.lSa-b)

WI + ••• + w
q

In this paper attention is focused on inequality in the distribution
of constnner expenditures on commodities. Accordingly, we shall
describe only the consumer aspects of the model of the medial
household primarily in any detail. For that reason and since, in the
present case, the expenditure data to which the model is applied
are annual data, we refer to the consumer activities of the medial
household as constituting the medial annual consumer. The system
of expeilditure functions for the medial annual consumer is the
system of conditional expectations (3.l3a) of expenditure ml
given total expenditure m on commodities i = 1, 2, ••• , n.

The medial annual consumer is a statistical concept defined
with reference to a specified population of individual real consumers,
such as households whose heads are clerical workers. The medial
annual consumer is conceived of as making an annual total expendi
ture, m

t
, that is equal to the per capita annual total expenditure

over all real consumers in the population; the medial annua~

consumer's annual expenditure m
t

. on (ith commodity) is defined
,~

to be equal to the average or per capita annual expenditure on the
ith commodity; the medial annual consumer ':s demand X . for the·

t,~

ith commodity is defined as equal to the per capita annual demand
for the i th commodity. Finally, the medial annual consumer is
presumed to pay a price P . for the ith commodity and Pt . is

t,~ ,~

defined as the average purchase price of the ith commodity taken
over all transactions made by all real consumers during the annual
period, t.

The medial annual consumer behaves, so to speak, as if it were
a real consumer who makes a single purchase X . of each commodity

t,J.
i during each annual period t. Or, alternatively, the medial
innual consumer behaves as if it were a real consumer who makes
several or many distinct purchases of commodity! summing to Xt,i

during a given annual period, t, but all these purchases being made
at a single price Pt'. Of course, for the ith commodity he pays

,~

the same price per unit. Finally, in this study we assume that, in
general, real consumers allover the u.s. do not all pay the same
purchase price for a given commodity at a given instant of time.

Returning attention to the direct utility function (3.l4a-b)
we find that the medial annual consumer behaves as if it maximizes
a direct utility function ----
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[i:1
a, ](3.l6a-b) U x, ~

~

x, > o ,
~

subject to the budget constraint

(3.l6c) Plxl
+ • ~. + P x = m,

n n

where the ai' i = 1, 2, ••• , n, are the intercommodity inequality

parameters of the personal joint distribution of commodity expen

ditures and components of income (3.lla-b).17
Theoretical dependence of the inequality parameters ai' and c

k
on commodity prices and growth variables can be specified in a
variety of ways and tested empirically. We have found it conven
ient to express those dependences in terms of constant logarithmic
derivatives, or mathematical elasticities as follows:

n s
(3.l7a-c) In at ' = ln6.+a,o In m + L a, .In P + E a In Z + ut ,;

,~ ~ ~ t j=l ~J tj h=l iZr r •

n s

In ct,k lnYk+7TkO In m + E 7T ,In P + E iT
kz

In Z + v
t,kt j=l kJ tj r

r=l r

n s
In b* lnl\+To

In mt + E T. In P
tj

+ E T In Z +v
j=l J r=l

zr r t

i = 1, 2, ... , n, k + 1, 2, 1

where ut " v k and vt are random variables with zero means and
, ~ t, 18

finite variances.
In order to estimate the coefficients that: appear in (3.l7a-b)

from time-series data we proceed as follows: Making use of the
fact that from the conditional expectation (3.l3a) one derives

(3.18)
a.
~

In(-)ta
k

m .
1

t,~n--
mt,k

we fit the following equations to the expenditure, price, and growth
data

m
ti(3.l9a-f) In

~tk

6, (k) .n (k)
In (~) + a

iO
In rnt+ E ·w., In Ptj6k j=l ~J

6 w(k) T\ (k)+ E In Z +
h=l k,zh t,h ti
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(k)
w..
~J

(k)
w.
~,Zh

a - a
ij kj

(k)
nti Uti - utk

(k) (k})
E(nti / nt-l,i P.

From the statistical estimates of the parameters in (3.19a-f)
together with (3.1S) one obtamns estimates of the ratios ai/ak .

From this point, one may proceed in one of two directions: If
survey data on total expenditure are avaiable, one can estimate
the parameter ~ from the marginal distribution of m and w (3.10a-b),
then one uses the equation

(3.20)
1

a

n a.
E (.....!.)

i=l a k

together with the estimates of ratios (ai/a
k

) obtained from

(3.19a-f), in order to obtain estimates of the individual inter
commodity inequality parameters a., i = 1, 2, .•• , n.

~ .
Another approach to statistical estimation of the individual

intercommodity inequality parameters a. involves use of the
hypothetical constraint ~

(3.21)

where Pt is an overall price index of the individual commodity

group price indexes P
tl

, ••• , P
tn

. This hypothesis asserts that if

the per capita: total expenditure of a population of consumers, mt ,

and the overall price index Pt change in the same proportion, then

there is no ceteris paribus change of Gini inequality in the
marginal personal distribution of total expenditure on commodities.
Under this hypothesis one fits the following equations to the per
capita expenditure, price, and growth data in order to estimate
the parameters cr. o' a .. , and a. directly

~ ~J ~zk

(3.22) In
mti (-In B* + In Bi ) + In
Pt

a
iO

m
t

n S

+ E a .. In P + E a. In Z + ut,i
j=l ~J tj r=l ~z r

r

i = 1, 2, ..., n •
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An estimate of B* in (3.21) is obtained from the estimated inter
cept coefficients in (3.22) and the estimates of Si' i =1, 2, ••• ,
n obtained from (3.l9a-f).

IV. TESTS OF HYPOTHESES. ESTIMATES.

This discussion of economic inequality began in Section I with
the consideration of two very broad proffered explanations for the
tendency of intertemporal changes in measures of income inequality
to be small. One of the proffered explanations mentioned was
that individual effects of growth trends on income inequality are
at all times very weak. Let us interpret this explanation in terms
of the cross-section model (3.lla-c) in Section III and the
marginal personal distribution of income (3.4a-e) derived from
(3.lla-c), the Gini measure of inequality (3.5), and the hypoth
esized dependences (3.l7a-b) of parameters ai' i = 1, 2, .•. , n,

c., j= 1, 2, ••. , q, and b on intertemporal changes in per capita
J

total expenditure, m, commodity prices PI' .•• , P
n

, and growth
variables Zl' ... , ZS·

Suppose the historical fact to be accounted for is that empir
ical measures of income inequality fluctuate only negligibly over
time. For instance, TABLE 1.1 describes an historical fact about
income inequality to be accounted fori cf. Basrnann (196S) p. 167.
Our model proffers this broad "explanation": During the historical
period in question, the trends in ro, PI' ••• , P

n
, and in the growth

variables probably were related to each other in such a way as to
move the parameters c and b* along an isoquant of the Gini measure
of income inequality (3.5). There are several ways in which this
movement along an isoquant might occur. We consider these two:
Under the strong influences of the expenditure, price and growth
variables, all of the parameters a., i = 1, 2, ..• , n, c., j = 1,

~ J.
2, ••• , q, and b changed (during the historical period in question)
so that an increase (decrease) in c tended to be compensated in the
Gini measure in (3.S) by a decrease (increase) in the generalized
Pareto parameter b* = b - a-c. This proffered explanation
includes, as a limiting case, the proffered explanation that the
per capita expenditure, the prices, and the growth variables in
question simply do not affect the parameters in (3.lla-c)i i.e.,
that each of the coefficients in (3.l7a-b) in zero.

For the United States, the succession of qnnual surveys
(Internal Revenue Service) yielding estimates of c and b* (TABLE 3.1)
tend to disconfirm the hypothesis that commodity prices and economic
growth variables have no effect on those parameters. The best
statistics for exclusion of capital deepening (Zl) productivity of

labor (Z3) capital/output ration (Zs) and savings/output ration (Z6)

from (3.l7b-c) as explanatory regressors for c and b* had outcome
probabilities of only about 0.17. The outcome probabilities for
exclusion of commodity prices· from (3.17b-c) as explanatory
regressors for c and b* were 0.06 and 0.002 respectively. (However,
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the hypothesis that per capita total expenditure, m, does not
affect c or b* is in very good agreement with the u.s. Internal
Revenue Service data used in TABLE 3.1. The outcome probabilities
for exclusion of mfrom (3.17b-c)are 0.85 and 0.88 respectively.)
Slottje (1983).

From these empirical results it appears that the influence
of commodity prices and growth variables on the intercommodity
inequality parameters, ai' i = 1, 2, ••• , n, actually does come

into play in tending to stabilize the Gini measure of income
inequality (3.5). Moreover, as we mentioned in Section I,
inequalities in the personal distributions of expendutures on
major commodity groups are interesting in their own right from the
point of view of economic policy.

We begin by reporting the results of some tests of null
hypotheses that were performed in order to examine the impacts of
price variables, per capita total expenditure, and economic growth
variables on the marginal personal distributions of five major
commodity group expenditures listed in section II for both Mexico
and the United states. The commodity groups are food, clothing,
housing services, durables services, medical and·health care. There
are thirteen different maintained hypotheses, each characterized
by (3.19a-f) and a specification of the autocorrelation parameter P.
We use Hm(P) to designate a specified maintained hypothesis. Under

each of these thirteen alternative maintained hypotheses, the
(unobservable) random disturbance terms are intertemporally
dependent, according to a simple Markov process with autocorrelation
parameter p. The specifications for this parameter are P = -0.95,
-0.9, -0.7, ••• , -0.1, 0, 0.1, 0.3, ••• , 0.9, 0.95. The equations
used to confront the price, total expenditure, and economic develop
ment data directly in the general linear hypothesis form one
expression for the logarithm of the commodity expenditure ratios
(3.19a-f). The rationale for the hypotheses that the nonobservable
random variables are normally distributed is the classical
Laplacean rationa~e. The Fisherian reference class for all tests
of significance used in this paper is the hypothetical infinite
population of random samples (Fisher, 1922, pp. 311-312, Fisher,
1956, p. 33, p. 77) of commodity group expenditures ml , ••• , mS'

total expenditure m, commodity group prices Pi' ... PS' and economic

development variables Zl' ••• , Z6' being fixed and identical with

those actually used in estimation. Hence, the random disturbance
terms in (3.19a-f) are distributed independently of logarithms of
per capita total expenditure m, prices P

j
, and economic development

variables Zh. Under these circumstances, generalized least squares

estimates of the intercepts and coefficients are unbiased, minimum
variance, and minimum generalized variance, normally distributed
estimators. Furthermore, the F ratios for testing null hypotheses
are distributed exactly as Snedecor's F statistics with determinate
degrees of freedom.
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Null Hyp~thesis H~l) (p). Our first null hypothesis is that the

economic growth Variables (Zl' capital deepening, Z3' relative

productivity of labor, Z5' saving-output ratio, and Z6' capital

a.
output ratio

19
) do not affect the ratios (~) of intercommodity

a
k

inequality parameters. That is to say, H~l) (p) implies that a one

percent change in a growth variable has the same proportionate effect
on each of the intercommodity inequality parameters ai' i = 1, 2,
••• , 5.

For each of the thirteen specifications of the Markov process

parameter p we tested H(l) (p) against the unrestricted alternative
o

hypothesis Hm(P) -H61) (p). Null hypothesis H~l) (p) implies that

each of the Gauss-Aitken maximum likelihood test statistics (Fi (p»

is distributed as a central F with 4 and 22 degrees of freedom.
TABLES 4.1(A) and 4.1(B) show the sample test statistics and outcome

probabilities under H~l) (p) for Mexico and the United States.

The structural economic assumption that each of the economic
growth variables Zl' Z3'Z5 and Z6 has E£ effect on the distribution

of commodity group expenditures via the intercommodity inequality
( 1)

parameters a
i

deductively implies the null hypothesis HO (p). If

. (1) . (1)
we reJect H

O
(p) 1n favor of the alternative Hm(P) - H

O
(p) then,

to be consistent, we have to reject the assumption that the above
growth variables have no effect on the intercommodity inequality
parameters a., i = 1, 2, ••• , 5, in (3.11a-c) with n = 5.

1

If we do not reject H~l) (P) in favor of the alternative

Hm(P) - H~l) (p), then, of course, that outcome does not decisively

favor the structural economic assumption that none of the growth
variables Zl' Z3' Z5' and Z6 has an effect on the intercommodity

inequality parameters a., i = 1, 2, ••• , 5 in (3.11a-c) with n = 5.
1 (k)

(In other words, the conclusion that w. = 0 implies only that1z
h

a. = akz not that a. = o. See (3.19d) .• ) If H~O) (p) is not
1zh h 1zh (1) . .

rejected against the alternative Hm(p) - H
O

(p) then there are

several different procedures for a subsequent test of the more
stringent null hypothesis that the above growth variables have no
effects on the intercommodity inequality parameters a

i
• One of

the procedures we have used in other studies will be sketched
later on.



Table 4.1A. Test Statistics
1

and outcome probabi1ities
2

For Different Null Hypotheses Nested in Maintained
Hypotheses for Various Specifications of p, Mexico.

o
co

The economic growth variables do not affect the distributions of commodity group expenditures.
(3)

(See equation (3.19a-f). w. = 0 h = 1, 3, 5, 6.
~zh

a.
In (.2:.) p

a
3

t

i -0.95 -0.90 -0.70 -0.50 -0.30 -0.10 0.0 0.10 0.30 0.50 0.70 0.90 0.95

1 13.4 13.2 12.1 10.3 8.3 6.5 5.7 5.0 3.9 1.9 2.2 1.7 1.6

( .017) (.044) (.100) ( .190) (.214)

2 26.2 26.0 24.8 22.1 18.6 15.0 13.3 11.7 8.8 6.6 4.9 3.6 5.7

(.023) (.030)

4 45.8 45.6 42.8 37.2 30.4 23.8 20.8 18.2 13.6 10.2 7.8 6.0 5.7

5 9.6 9.6 8.8 7.4 5.9 4.4 3.8 3.3 2-.4 1.9 1.5 1.6 1.1
(.017) ( .031) (.079) (.157) (.248) (.351) (.373)

1. Under the null hypothesis the test statistic is distributed as an F with 4 and 22 degrees of freedom.

2. The number in parenthesis is the probability that the test statistic F(4 22} is greater than or equal
to the F calculated from the sample. When the outcome probability is le~s than .01 no figure is
reported.



The commodity price variables and per capita total expenditure do not affect the distributions
of commodity groups expenditures. (See equation 3.19a-f),

(3) (3)
wiO = 0, wij = O. i,j = 1, 2, 4, 5. See Legend.

Table 4.1A. (Continued)

(2)
H

O
(p):

a. ....

In (-2:.) p
a

3
t ".

i -0.95 -0.90 -0.70 -0.50 -0.30 -0.10 0.0 0.10 0.30 0.50 . 0.70 0.90 0.95

1 11.0 10.9 9.9 8.3 6.6 5.0 4.3 3.7 2.8 2.2 1.9 1.5 1.3

( .037) ( .082) ( .136) (.244) (.294)

2 14.5 14.4 13.8 12.2 10.1 7.8 6.8 5.8 4.3 3.2 2.4 1.7 1.5

( .023) ( .064) ( .173) (.233)

4 26.1 26.0. 24.6 21.5 17.4 13.4 11.6 9.9 7.3 5.4 4.0 2.6 2,2

(.0003) ( .047) (.089)

5 9.8 9.7 9.0 7.6 5.9 4.3 3.6 3.0 2.1 1.4 1.0 0.8 0.7

( .012) ( .028) ( .104) ( .257) (.429) ( .613) ( .673)

1.

2.

Under the null hypothesis the test statistic is distributed as an F with 6 and 22 degrees of freedom.

The number in parenthesis is the probability that the test statistic F(6,22)is greater than or equal

to the F calculated from the sample. When the outcome probability is less than .01, no figure is
reported.



Table 4.lA. (Continued)

H (3) ( ).o P. The commodity price variables do not affect inequality in the distributions of commodity group
expenditures. (See equation 3.l9a-f).

w~~} = 0 i,j = 1, 2, 4, 5.
1J

..........
a

a.
1

In(-}t Pa
3

i -0.95 -0.90 -0.70 -0.50 -0.30 -0.10 0.0 0.10 0.30 0.50 0.70 0.90 0.95

1 10.5 10.4 9.5 8.0 6.3 4.6 3.9 3.4 2.5 1.9 1.7 1.5 1.4

(.02) (.067) (.130) ( .187) (.235) (.255)

2 11.9 11.9 11.2 9.9 8.1 6.2 5.4 4.7 3.5 2.7 2.2 1.8 1.7

(.005) ( .019) ( .049) ( .089) ( .149) ( .189)

4 21.9 21.9 20.4 17.6 13.9 10.5 8.9 7.6 5.5 4.0 3.2 2.5 2.3

( .027) ( .062) ( .087)

5 10.5 10.4 9.6 8.1 6.3 4.6 3.8 3.1 2.1 1.4 1.0 0.9 0.8

( .0l3) (.029) ( .108) ( .265) ( .4l9) (.529) ( .569)

1.

2.

Under the null hypothesis the test statistic is distributed as an F with 5 and 22 degrees of freedom.

The number in parenthesis is the probability that the test statistic F(5,22} is greater than or equal to

the F calculated from the sample. When the outcome probability is less than .01 no figure is reported.



Table 4.lB. Test statisticsl and Outcome probabilities
2

for Different Null Hypotheses Against Alternative

H (p) - HO(i) (P.~ United states.
m ~

The economic growth variables do not affect the distributions of commodity group expenditures.

(See equation 3.l9a-f). w~3) = 0 h = 1, 3, 5, 6.
~zh

a.
In (_2:.) pa

3
t

i -0.95 -0.90 -0.70 -0.50 -0.30 -0.10 0.0 0.10 0~30 0.50 0.70 0.90 0.95

1 1.9 2.0 2.2 2.5 2.9 3.4 3.8 4.1 4.6 4.9 4.6 3.2 2.7

( .134) (.127) (.1001) ,.0730) ,.047) (.026) (.018) (.013) ( .032) (.056)

2 3.2 3.2 3.3 3.4 3.7 4.2 4.4 4.7 5.1 5.3 4.8 3.3 2.8

(.034 ) (.033 ) (.031) (.076) (.019) (.012) (.030) (.050)

4 35.2 34.7 30.9 24.6 17.8 12.• 4 10.3 8.6 6.1 4.5 3.4 1.9 1.6

(.0302) ( .144) ( .210)

5 12.8 12.6 11.3 9.5 7.6 5.9 5.2 4.7 3.9 3.6 3.7 3.2 2.8

(.016) (.023) ( .020) (.034) (.050)

1. Under the null hypothesis the test statistic is distributed as an F with 4 and 22 degrees of freedom.

2. The number in parenthesis is the probability that the test statistic F(4,22) is greater than or equal to

the F calculated from the sample. When the outcome probability is less than .01 no figure is reported.
--'
--'
--'
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The commodity price variables and per capita total expenditure do not affect the distributions
of commodity group expenditures. (See equation 3.19a~f).

w~~) = 0, wg)' = 0 i,j = 1, 2, 4, 5.

Table 4.1B. (Continued)

H~2) (p) :

a.
~

1n(-)t p
a

3

i -0.95 -0.90 -0.70 -0.50 -0.30 -0.10 0.0 0.10 0.30 0.50 0.70 0.90 0.95

1 112.3 113.9 121.2 127.9 133.2 136.2 136.4 135.4 127.0 105.7 70.3 32.4 24.1

2 189.5 191.9 200.7 207.3 209.0 206.8 202.1 194.9 17,0.4 129.5 77.4 32.8 24.4

4 166.2 164.8 149.9 122.2 91.3 65.6 55.5 47.1 33.9 23.4 14.6 9.2 8.7

5' 25.5 25.2 23.2 20.3 16.9 14.1 12.9 11.8 10.3 9.1 7.9 5.9 5.5

._-
1. Under the null hypothesis the test statistic is distributed as an F with 6 and 22 degrees of freedom.

2. The number in parenthesis is the probability that the test statistic F(6,22) is greater than or equal

to the F calculated from the sample. When the outcome probability is less than ~01 no figure is reported.



The commodity price variables do not affect inequality in the distributions of commodity group
expenditures. (See equation 3.19a-f).

w~~) = 0 j = 1, 2, 4, 5.
~J

Table 4.1B. (Continued)

H~3) (p) :

a.
~ p

1n(-)ta
3

i -0.95 -0.90 -0.70 ":0.50 -0.30 -0.10 0.0 0.10 0.30 0.50 0.70 0.70 0.95

1 9.7 9.7 9.6 9.4 9.2 8.7 8.6 8.4 8.3 8.4 8.0 6.4 6.0

2 20.5 20.5 21.5 19.7 19.9 18.6 18.4 18.1 17.3 15.7 12.4 7.8 6.9

4 115.71 114.5 102.5 81.5 58.9 . 40.7 33.8 28.3 20.5 15.8 12.5 10.3 10.1

5 23.21 22~9 21.0 18.3 15.5 12.0 11.0 11.2 9.9 9.0 7.9 5.9 5.5

1. Under the null hypothesis the test statistic is distributed as an F with 5 and 22 degrees of freedom.

2. The number in parenthesis is the probability that the test statistic F(5,22) is greater than or equal to

the F calcu1ated,from the sample when the outcome probability is less than .01 no figure is reported.

.......

.......
w
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Null Hypothesis H(2) (p). Our second null hypothesis is that
. 0

neither per capita total expenditure m, nor commodity group prices
a.

PI' ••. , PS' affect the ratios (a~) of intercommodity inequality

(2)k
parameters. In other words, H

O
. (p) implies that a one percent

change in m, or a commodity group price has the same proportionate
effect on each intercommodity inequality parameter ai' i = 1, 2,
... , 5.

For each of the thirteen specifications of p we have tested

H~2) (p) against the unrestricted alternative hypothesis Hm(P) -

H~2)(p). Null hypothesis H~2) (p) implies that each of the Gauss

Aitken test statistics is distributed as a central F with 6 and 21
degrees of freedom. TABLE 4.l(A) and TABLE 4.l(B) show the test

statistics and outcome probabilities under H~2)(p) for the. thirteen

specifications of P, and for Mexico and the united States respec~

tively.
If we reject H~2) (p) in favor of the alternative H

m
(p) - H~2)(p)

then we have to reject the structural economic hypothesis that per
capita expenditure and commodity prices do not affect the inter-

commodity inequality parameters a
i

. If we do not reject H~2) (p),

then that immediate outcome is not decisive for the structural

economic assumption, as already explained in the case of H~l)(p).

Null Hypothes~s H~3) (P). Our third null hypothesis is that

a.
commodity group prices PI' ••• , Ps do not affect the ratios (~)

a
k

of intercommodity inequality parameters. For each of the thirteen

specifications of p we have tested H~3) (P) against the unrestricted

alternative H (p) - H(3) (p). Null hypothesis H
O
(3) (p) implies that

m 0
each of the test statistics is distributed as F with 5 and 22
degrees of freedom. TABLE 4.l(A) and TABLE 4.l(B) show the test

statistics and outcome probabilities under H~3) (p) for the thirteen

specifications of p, and for Mexico and the United States respec-
tively. (3)

The implications of rejection and nonrejection of HO (p)

against its alternative Hm(p) - H~3) (p) are the same as in the

(1) (2)·
case of H

O
. (p) and H

O
(p).

The null hypothesis H~l) (p) does not appear to be in good

agreement with either the Mexican data or the United States data.
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In TABLE 4.l(A) for Mexico none of the test stati&tics has an out
come probability as large as 0.5, and most are smaller than 0.01,
and many are less than 0.0001. The maximum test outcome probability

as
is 0.373, corresponding to the ratio C--) under H Cp) with the

a
3

m

specification p = 0.95. In TABLE 4.l(B) for the United States,~

the maximum test outcome probability is 0.134 corresponding to the
a

ratio (-!) under Hm(P) with the specification p = -0.95. Conse-a
3

quently, the structural economic assumption to the effect that none
of the growth variables Zl' Z3' Zs and Z6 has an effect on the

intercommodity inequality parameters aI' ••• , as does not appear

to be in good agreement with either the Mexican data or the United
States data.

Our second null hypothesis H~2)(p) does not appear to be in

good agreement with either the Mexican data or the United States
data. Under the two alternative maintained hypotheses specified

a
by p = 0.90 and p = 0.95 and only for the ratio (~) of Mexican

a
3

intercommodity inequality parameters, outcome probabilities are
greater than 0.5; see TABLE 4.l(A). For the United States all of
the outcome probabilities are very small for all specifications
of the maintained hypothesis; see TABLE 4.l(B). Thus it appears
that the structural economic assumption to the effect that none
of the per capita total expenditure and commodity prices has an
effect on intercommodity inequality parameters ai' i = 1, 2, 5

is not in good agreement w~h either the Mexican data or the United
States data.

Our null hypothes~s H~3)(p) is not in good agreement with the

empirical data for either Mexico or the United States; see TABLE
4.l(A) and TABLE 4.l(B). For the Mexican case outcome probabilities

(3)
for H

O
(p) are favorable exactly where outcome probabilities are

favorable for H~2)(p). For the United States, all outcome

probabilities for tests of H~3) (p) are very small under every Hm(p).

For Mexico the maintained hypothesis H· (p) that is in best
2 m .

agreement with the relevant data 0 is that for which p = -0.1. For
the United States the Hm(P) is best agreement with the relevant

data is p = 0.5. Under the maintained hypothesis Hm(-O.l) for

Mexico, all test statistics for all three null hypotheses have very
small outcome probabilities; see TABLE 4.l(A). Under the maintained
hypothesis Hm(O.S) for the United States, all tests of all three

null hypotheses have very small outcome probabilities.
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Our next step is to make a comparison of the relative
stren~ths of the effects exerted by per capita total expenditure,
fi, and prices, on the one hand, and the growth variables Zl' Z3'

ZS' and Z6' on the other. In order to do that we used the general

linear hypothesis (3.22) to estimate the elasticities 0'0' a .. and
~ ~ ~J

o. id (3.l7a) under each of thirteen different maintained hypothe
~z

r
ses Hm(p) with specifications of the autocorrelation parameter, p,

and the constraint (3.21). Space does not permit presenting the
estimates under all thirteen maintained hypotheses. On the basis
of the Durbin-Watson test applied to estimates of the random
disturbances, Uti in (3.22), the specification p = -0.3, for Mexico

and the specification p = 0.5, for the United states are the best
agreement with the data.

The first part of TABLE 4.2(A) presents estimates of equation
(3.l7a) under the maintained hypothesis H~(-0.3) and the hypothet-

ical constraint (3.21) for Mexico. The second part of TABLE 4.2(A)
presents the estimated Mexican intercommodity inequality coeffi
cients ai' i = 1, 2, ••• , 5 and a for the period 1947-1978. The

latter are computed from the coefficient estimates in the first
part of the table and the Mexican per capita total expenditure,
price and growth data. TABLE 4.2 (B), strictly analogous in form
to TABLE 4.2(A) presents the corresponding coefficients and inter
commodity inequality parameters for the United STates under H

m
(0.5).

In general, in both countries the effects of commodity prices
and total expenditure on inequality in the marginal distributions
of the five commodity-group expenditures appear. to be much
stronger than effects'of economic growth trend variables. By "much
stronger effects" we are referring to larger absolute magnitudes
of the per capita expenditure and price coefficients 0'0' a .. , that

~ ~J

are also highly significant in comparison with the magnitUdes and
significance levels of the coefficients o. economic growth trend
variables. ~zh

For Mexico (TABLE 4.2(A» we see that of the twenty coefficients
of the growth variables, fully half of them have elasticities less
than 0.4 and 95 percent have elasticities greater than '.05, 77 per
cent have coefficient elasticity estimates larger than 0.4, and
20 percent have elasticities greater than 1.0. The difference
becomes even more marked when we notice that, at a 10 percent level
of significance (for instance), only 30 percent of the economic
growth trend variables are significant while 57 percent of the
price and per capita total expenditure coefficient estimates are
significant at the 10 percent level of significance.

For the United STates (TABLE 4.2(B» we see that the effects
of prices and total expenditure relative to the effects of growth
variables on inequality in the distribution of expenditures on
different commodity groups are even stronger than in Mexico.
Again, half of the coefficients of the growth variables are
smaller than 0.05. All twenty of the growth variables have
coefficients less than 0.4. All of the price and expenditure



Table 4.2{A}. THE DEPENDENCE OF INTERCOMMODITY INEQUALITY PARAMETERS ON PER CAPITA TOTAL EXPENDITURE, COMMODITY
PRICES, AND ECONOMIC GROWTH VARIABLES~ MEXICO

In Si C1
iO

C1
i1

C1
i2

C1
i3

C1
i4

ai5 a. a. a. a. R
2

~zl ~z3 ~z5 ~zG'

In a
t1

-0.477 0.914 0.247 0.103 -0.430 -0.421 -0.609 -0.007 -0.114 0.144 0.002 .9998
C.OOOl} {.122 } {.372} {.0001} {.049} {.004} {.172} {.133 } {.104} {.851}

In a
t2

-2.409 1.027 -0.401 -0.584 0.242 -1. 051 0.879 -0.004 0.385 0.093 -0.006 .9901
{.0001} {.170 } {.010} {.132 } {.010} {.019} {.620} {.009} {.557} {.742}

In a
t3

-4.313 1. 343 -2.036 -0.772 -0.677 1.540 0.677 0.014 -0.755 1.260 0.046 .9997
{.0001} {. 002} {.081} {.042} {.054} {. 347} {.42l} {.Oll} {.0007} {• 2l5}

In a
t4

-1.898 0.807 0.412 -0.281 0.748 -1. 935 0.378 0.007 0.649 -0.915 -0.059 .9815
{.0001} {. 346} {.382} {. 004} {• 003} {.479} {. 593} {. 004} {.0008} (.042)

In a
t5

-.2069 0.735 0.583 0.076 0.045 -0.854 -0.591 -0.013 -0.147 -0.001 -0.032 .9993
LOOOl} {.194} { .8lS} { .B52} { .15l} {.282} { .338} { .485} { .998} { .253}

1. See equations {3.17 a-b} and {3.22} in the text. The estimates are presented for the alternative maintained

hypothesis that p -0.3. The figures in parentheses represent the prob {t{2l} > 'I~I}, where ~ is the calculated

statistic for H
O

: Si = O.

John M
Text Box

John M
Best Available



Table 4.2(A). CONTINUED • INTERCOMMODITY INEQUALITY COEFFICIENTS l 1947-1978

YEAR a a
1

a
2

a
3

a
4 as

1947 3.567 1.158 0.881 0.427 0.617 0.484
3.512 1.098 0.861 0.441 0.635 0.477
3.553 1.068 0.838 0.472 0.688 0.487

1950 3.726 1.070 0.845 0.512 0.789 . 0.510
3.674 1.084 0.849 0.520 0.723 0.499
3.712 1.103 0.853 0.549 0.700 0.508
3.834 1.100 0.850 0.588 0.761 0.534
3.847 1.096 0.833 0.623 0.740 0.555

1955 4.073 1.114 0.856 0.658 0.852 0.593
4.133 1.127 0.870 0.682 0.830 0.623
4.131 1.129 0.850 0.692 0.825 0.634
4.082 1.124 0.836 0.708 0.764 0.649
4.273 1.145 0.867 0.735 0.840 0.686

1960 4.326 1.140 0.869 0.758 0.841 0.718
4.343 1.142 0.874 0.780 0.805 0.743
4.486 1.142 0.905 0.810 0.860 0.770
4.607 1.145 0.922 0.834 0.903 0.803
4.795 1.175 0.964 0.858 0.948 0.849

1965 5.001 1. 217 0.998 0.887 1.016 0.883
5.197 1.258 1.057 0.904 1.053 0.924
5.278 1. 247 1.079 0.925 1.058 0.969
5.484 1.279 1.116 0.946 1.134 1.008
5.573 1. 279 1.131 0.962 1.148 1.054

1970 5.550 1. 295 1.112 0.972 1.100 1.072
5.679 1. 268 1.121 1.010 1.179 1.101
5.974 1. 302 1.176 1.061 1.272 1.162
6.163 1. 355 1.210 1. 091 1. 313 1.195
6.057 1. 360 1.175 1.095 1.237 1.189

1975 6.059 1. 362 1.149 1.108 1.217 1.222
6.330 1. 386 1.170 1.158 1.331 1.285
6.549 1. 398 1.188 1.219 1.404 1.285

1978 6.738 1.417 1.220 1.265 1.441 1.395

1. The a and a. 's are estimated using the method stated on the preceding page.
~



Table 4.2(B). THE DEPENDENCE OF INTERCOMMODITY INEQUALITY PARAMETERS ON PER CAPITA TOTAL EXPENDITURE, COMMODITY
PRICES, AND ECONOMIC GROWTH VARIABLES l; UNITED STATES

In Si OiO Oil oi2 Oi3 Oi4 Oi5 0. 0. 0. 0. R
2

~zl ~z3 ~z5 ~z6

In a
tl

-0.291 0.193 0.364 -0.340 -0.309 -0.143 -0.158 0.141 0.039 -0.171 -0.022 .9999
(.260) (.028) (.151) (.145) (.476) (.346) (.103) (.601) (.465) (.107)

In a
t2

-1.872 0.907 -0.073 -0.082 -0.531 -0.392 -0.109 0.086 0.034 -0.092 -0.001 .9999
(.0001) (.517) (.621) (.002) (.012) (.366) (.162) (.528) (.103) (.005)

In a
t3

-2.931 0.284 -0.252 -0.941 0.259 0.162 1.087 0.309 -0.152 -0.261 0.041 .9998
(.105) (.119) (.0005) (.220) (.423) (.0001) (.001) (.051) (.023) (.005)

In a
t4

-6.876 2.595 -1.039 -1. 221 0.157 0.563 -1. 546 -0.110 0.019 0.244 0.002 .9995
(.0001) (.001) (.008) (.680) (.135) (.0001) (.476) (.890) (.127) (.950)

In a
t5

-3.123 0.760 "-0.470 -0.325 -0.921 0.042 1.097 0.207 -0.090 0.012 -0.003 .9997
(.0023) (.031) (.290) (.003) (.873) (.0001) (.070) (.356) (.926) (.848)

1. See equations (3.17 a-b) and(3.22) in the text. The estimates are presented for the alternative maintained hypothesis

that p 0.5. The figures in parentheses represent the prob {t(21) > I~I}, where ~ is the calculated statistic for

HO: Si O.



Table 4.2(B) Continued. INTERCOMMODITY INEQUALITY .COEFFICIENTS! 1947-78

YEAR a a
l

a
2

a
3

a
4

a
5

1947 3.691 1.554 0.744 0.583 0.531 0.283
3.175 1.341 0.636 0.501 0.456 0.240
2.322 0.979 0.467 0.367 0.324 0.176

1950 2.733 1.067 0.586 0.353 0.518 0.210
3.010 1.227 0.620 0.358 0.579 0.226
2.887 1.148 0.590 0.353 0.578 0.219
2.807 1.112 0.611 0.327 0.540 0.219
2.523 0.934 0.472 0.232 0.441 0.173

1955 2.107 0.861 0.425 0.200 0.442 0.179
2.149 0.864 0.447 0.203 0.449 0.183
2.283 0.922 0.474 0.246 0.464 0.176
2.365 0.967 0.500 0.227 0.484 0.186
2.377 0.947 0.520 0.262 0.460 0.184

1960 2.284 0.942 0.474 0.248 0.444 0.173
2.304 0.937 0.481 0.236 0.471 0.179
2.404 0.962 0.498 0.226 0.510 0.209
2.490 1.017 0.503 0.236 0.522 0.211
2.693 1.081 0.558 0.271 0.556 0.228

1965 2.736 1.132 0.557 0.277 0.551 0.219
2.811 1.166 0.590 0.289 0.550 0.216
2.847 1.141 0.626 0.297 0.555 0.228
2.928 1.208 0.632 0.297 0.570 0.222
2.950 1.218 0.596 0.286 0.606 0.243

1970 3.095 1.230 0.632 0.379 0.619 0.235
3.160 1.287 0.650 0.376 0.608 0.237
3.273 1.293 0.711 0.380 0.630 0.257
3.398 1.358 0.734 0.380 0.656 0.269
3.428 1.424 0.717 0.352 0.672 0.261

1975 3.472 1.435 0.708 0.349 0.697 0.280
2.184 0.878 0.451 0.220 0.451 0~184

1.911 0.781 0.386 0.181 0.400 0.162
1978 1.972 0.789 0.409 0.186 0.418 0.171

1. The a and a. 's are estimated using the method stated on the preceding page.
~
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coefficients are greater than 0.05; 70 percent of the price and
expenditure coefficients are larger than 0.4, and 23 percent are
greater than 1.0. When we note the significant coefficients at
a 10 percent level we find that only four of the economic growth
trend variables are significant while SO percent of the price and
total expenditure coefficients are significant at the 10 percent
level.

Capital deepening (Zl) appears to have a significant ceteris

paribus effect on inequality in the United states but not in
Mexico. Inequality in the marginal distributions of expenditure
on housing (m

3
) and medical services (m

S
) is significantly, but

inelastically, reduced by increases in the growth in capital stock
relative to growth in population. In each case, however, the
elasticity coefficient of capital deepening is considerably
smaller than the significant estimates of coefficients of prices.

Relative productivity of labor (Z3) seems to exert significant

effects on inequality in both countries. In Mexico, an increase in
relative productivity of labor significantly reduces inequality
in the marginal distributions of expenditures of clothing and
durables. In both countries, an increase in relative productivity
of labor significantly increases inequality in the marginal
distribution of expenditure on housing. In the United states the
increase in inequality is very small compared to the corresponding
increase in Mexico. However, in the case of those commodity
groups for which Z3 has significant effects on inequality, there are

prices which have significant and considerably larger effects than
Z3' and none that are significantly smaller. This holds for both

countries.
The capital output ratio (ZS' appea~s to have significant

effects on inequality in the marginal distributions of Mexican
expenditures on housing and durables. It has a significant effect
only on inequality in the distribution of expenditures on housing
in the United states. Its elastic ceteris paribus effect is to
decrease inequality in Mexican housing expenditures; the decrease
of inequality in Mexican expenditures is about five times as
strong as the increase of inequality in the United states. The
almost elastic effect of Z3 is to increase inequality in the Mexican

distribution of expenditures on durables. For Mexico, where the
coefficient of Zs is significant, it is la~ger in magnitude than

several of the significant estimates of coefficients of prices;
but not larger than all, since in each case, one of the prices
turns out to have a considerably greater effect on inequality
than the capital output ratio. In the case of inequality in the
distribution of expenditure on housing (m

3
) the effect of an

increase in the price of food is about twice that of an equal
increase of ZS; in the case of inequality in the expenditure on

durables (m4), the ceteris paribus effect of an increase in the

price of durables is about twice that of an equal increase in ZS.
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For the United States the capital output ratio (Zs) has a

significant effect only on inequality in the distribution of
expenditures on housing. The price of clothing (P

2
) and the price

of medical services (P
s

) also have significant effects on inequal

ity in the distribution of expenditures on housing in the United
states, and these effects are much stronger than the effect of the
capital output ratio (Zs)'

The savings-output ratio (Z6) seems to exert a significant,

though very inelastic, effect in Mexico, tending to increase
inequality in expenditures on durables. In the United states
significant effects of changes in the savings-output ratio are
confined to the marginal distribution of expenditures on housing;
the very inelastic effect of Z6 is to decrease inequality in that

marginal distribution. In Mexico, an increase of the savings
output ratio (Z6) tends to increase inequality in expenditures

on durables, but in comparison with the significant effects of the
prices of housing (P

3
) and durables (P

4
) the effect of the

savings-output ratio is very weak. In the United states, the
effect of an increase in the savings-output ratio is to decrease
inequality in the distribution of expenditures on housing.
However, that effect is very weak in comparison with the signifi
cant effects of the price of cloching (P2) and medical services (Ps).

The total expenditure inequality parameter a is the sum of the
intercomrnodity inequality parameters aI' ••. , aS~ see formula

(3.llc). In order to examine the effect of per capita total expen
diture, m, or the effect of a price, or the effect of an economic
growth variable on the intercommodity parameter a, we use the
logarithmic derivative of a with respect to the economic variable
in question. Let this logarithmic derivative of ~ with respect to
a variable v be denoted by E , where v denotes any of m, PI'

a,V
P S ' Zl' Z3' ZS' Z6· E is related to the parameters a. by thea,V 1,V

equation.

(4.1) Ea,v

5
E

i=l

a.
1

a
a.1,v

For instance, E denotes the logarithmic derivative of the in-
a,zl

equality parameter ~ with respect to capital deepening, Zl' i.e.,

E is the percentage change in the inequality parameter ~ related
a,zl

to a one percent increase in capital deepening, Zl. We may call

E the expenditure inequality parameter ~ with respect to
a,zl

capital deepening Zl. The elasticities (4.1) vary from year-to-year

and we have computed them for the entire succession of years 1947
1978. In TABLE 4.3(A) and TABLE 4.3(B) we present the average
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m

Ea,v

TABLE 4.3A
AVERAGE ELASTICITY OF TOTAL EXPENDITURE

INEQUALITY PARAMETER ~
MEXICO 1974-1978

E C.V. EMIN E
MAXa,v (%)

0.81 2.83 0.77 0.87

-0.081 54.81 -0.20 -0.04

-0.23 4.10 -0.24 -0.21

-0.05 55.32 -0.13 -0.02

-0.67 9.61 0.73 -0.47

0.04 30.74 0.02 0.06

-0.002 10.02 -0.002 -0.001

0.07 39.43 -0.008 0.09

0.04 101. 72 0.001 0.15

-0.009 20.90 -0.01 -0.004

is the average value of the total expenditure elasticity with
respect to the various economic v~riab1es for the years
1947-1978.

C.V. is the coefficient of variation, i.e.,
C.V. = standard deviation x 100.

mean

E
MIN

EMAX

is the total expenditure elasticity reported for the year
that gives the minimum value.

is the total expenditure elasticity reported for the year
that gives the maximum value.
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'rABLE 4.3B
AVERAGE ELASTICITY OF TOTAL EXPENDITURE

INEQUALITY PARAMETER ~

UNITED STATES 1947-1978

\) E C.V. MIN MAXa,\)
(%) E Ea,\) a,\)

m 0.93 2.81 0.87 0.97

P -0.25 13.35 -0.30 -0.17
1

P
2

-0.69 1.72 -0.7 -0.65

P
3

-0.27 3.10 -0.29 -0.26

P
4

0.03 65.61 -0.02 0.05

P
5

0.08 45.29 -0.007 0.12

Zl 0.12 3.71 0.11 0.13

Z3 -0.02 32.15 -0.03 -0.01

Z5 -0.03 10.87 -0.04 -0.02

Z6 0.001 149.82 -0.003 0.003

Ea,\)
is the average value of the total expenditure elasticity with
respect to the various economic variables for the years
1947-1978.

C.V. is the coefficient of variation, i,e.,
C.V. = standard deviation x 100

mean

is the total expenditure elasticity reported for the year
that gives the minimum value.

is the total expenditure elasticity reported for the year
that gives the maximum value.
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values of total expenditure inequality elasticities along with
coefficients of variation, minima and maxima. _

The level of per capita total expenditure, m, has a much
stronger ceteris paribus effect on inequality in the marginal
personal distribution of total expenditure than does any of the
commodity prices and economic development variables. This holds
true for both countries. In Mexico, only the effect of the price
of durables, P4 , on inequality in the personal distribution of

total expenditure rivals the ceteris paribus effect of level of
per capita expenditure, ro, in magnitude. In the United States,
it is only the effect of the price of clothing, P2 , that comes

close to the ceteris paribus effects of per capita total expendi
ture, M, on inequality in the personal distribution of total
expenditure.

At the beginning of this section we mentioned that a previous
study of independent survey data on income indicated that the para
meter b* does not depend on per capita total expenditure rn for the
United States. This means that the ceteris paribus effect on
intercommodity inequality parameters a

i
alone determines the

change of Gini inequality (3.12). From TABLE 4.2(B) it is apparent
that a

iO
> a for all commodity groups. Consequently the effect of

an increase in m is to decrease inequality in each of the personal
marginal distributions of expenditures on commodity groups in
the United states. If prices are stable and growth variables are
constant, an increase of per capita total expenditure reduces Gini
inequality in the personal distributions of commodity expenditures
in the United states. We conjecture that inequality in the distri
butions of major commodity group expenditures decrease with
increasing per capita real total expenditure when growth variables
are constant.

For Mexico, it appeared that the generalized Pareto parameter
is nearly constant and ~ 7.5. Mexican survey data was not suitable
for estimating b* annually. For Mexico, the ceteris paribus effects
on Gini inequality of each of the variables is the only effect.
The effects of per capita total expenditurem, of prices, and of
growth variables, on (3.12) is opposite to the sign of the estimate
of a.

O' a .. , a. in TABLE 4.2(A) as the case may be. As in the
~ ~J ~zr

case of the United States, increases of per capita expenditure
decrease G±ni inequality.

Commodity prices PI' ••• , Ps have a g~eater ceteris paribus

effect on inequality in the distribution of total expenditure
than do the economic development variables, ZI' Z3' ZS' Z6. This

comparison holds true in both countries. In Mexico capital
deepening (ZI) and the savings-output ratio (Z6) are negligible

in their ceteris paribus effects on total expenditure inequality
in comparison with effects of all prices. Relative productivity
of labor (Z3) and the capital output ratio (ZS) are negligible

in their effects on expenditure inequality relative to the prices
of food, clothing and durables except for the years 1947-1949.
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Averaged over the thirty-two years, the ceteris paribus effects of
growth variables on inequality in the distribution of total
expenditure in Mexico is negligible~ In .contrast to this, the
prices of clothing and durables appear to have a significant
effect, which is to increase inequality. In the United states,
capital deepening (Zl) has a significant effect on inequality

in the distribution of total expenditure, but the other growth
variables have only negligible effects relative to the effects
of prices of food, clothing and housing services.

An increase of per capita total expenditure, i, produces a
ceteris paribus decrease of inequality in the marginal distribution
of total expenditure. Where they are not negligible in magnitude,
the effects of price increases are to increase inequality in the
distribution of total expenditure, and the effects of increases
in the economic development variables is to decrease inequality.
The one exception is the effect of increases in the price of medical
services, P

S
' which is small but positive in both countries. In

Mexico, the price of durables, P
4

' has the strongest ceteris paribus

effect of increasing inequality in the distribution of total
expenditure. In the United states, the price of clothing, P2 , has

the strongest ceteris paribus effect of increasing inequality in
the distribution of total expenditure. In Mexico, ceteris paribus
effects of increases in the prices of food, PI' clothing, P2 ' and

housing, P
3

, are considerably weaker than corresponding ceteris

paribus effects in the United States. In Mexico, ceteris paribus
effects of growth variables on inequality in the distribution of
total expenditure tend to be larger in magnitude than the
corresponding ceteris paribus effects in the United States, and
opposite in sign. The one exception (on the score of magnitude)
is the effect of capital deepening (Zl); the positive elasticity

of the parameter ~ with respect to Zl in the United States is

about sixty-six times as large as the corresponding elasticity
(negative) with respect to capital deepening in Mexico.

V. INTERCOUNTRY COMPARISONS OF INEQUALITY OVER 1947-1978
CONCLUSION

In this section we compare Mexico and the United states in
respect of the degree of inequality in the marginal personal
distributions of commodity group expenditure. Here inequality
is expressed by the Gini measures for each of the countries. For
Mexico the Gini measures of inequality in the distributions of
total expenditure and expenditures on five commodity groups are
given in TABLE 5.1{A). For the United States; the Gini measures
of inequality in the same components are given in TABLE 5.l{B) •

A comparison of TABLE 5.1{A) with TABLE 5.1{B) shows that,
in general, inequality in the distributions of total expenditure
and five commodity groups is greater in Mexico than in the United
States. Comparing inequality in the distributions of total
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expenditure, we see that although in 1947-1948, 1959-1963, and"
1966~1975, total expenditure inequality was less for Mexico than
for the United states, for other years inequality in the distri
bution of total expenditure in the United states was less than in
Mexico. Comparing expenditure inequality by commodity groups, we
see that for four of the five commodity groups, the united states
had less inequality in the personal distributions of expenditure
than Mexico. Only in the case of expenditures of food did Mexico
(in some years) have less inequality than the United states. (In
the distribution of expenditures on food, inequality was greater
in the U.s. during 1947-1954, in 1958, and during 1963-1975.) In
the other years Gini inequality in the personal distribution
of expenditure on food was greater in Mexico. The magnitudes of
these Gini measures are about the same in both countries,
ranging from 0.50 to 0.54. In the distribution of expenditures on
clothing, for all years analyzed inequality was greater in Mexico
than in the United states; the Gini concentration ratios are
approximately 0.55 for the United states and around 0.65 for Mexico
in the clothing group. Inequality in the marginal personal
distribution of expenditures on housing is greater in Mexico than
in the United states, expect for the years 1947-1948. Notice the
different trends of inequality in housing expenditure over time
in the two countries. In Mexico, housing expenditure inequality
clearly increased over time, from 0.63 to 0.81, while just the
opposite happened in the united states, where inequality in the
marginal personal distribution of expenditure on housing decreased
from 0.70 to 0.52. Again in the distribution of expenditure on
durables, we see for every year inequality in the distribution of
expenditure on durables is greater in Mexico than in the united
States. The trend over time has been for inequality in the distri
bution of expenditures on durables to fall in the United states
(from 0.63 to 0.50) while inequality in expenditure on durables in
Mexico has been relatively constant, fluctuating near 0.66. In all
years the United states shows less inequality in the distribution
of expenditures on medical services than does Mexico. Also, over
time, the degree of inequality in the distribution of expenditures
in medical services in the United States has decreased, from 0.68
in 1947 to 0.51 in 1978. In Mexico the opposite has occurred,
with inequality in the distribution of expenditures on medical
services increasing from 0.75 in 1947 to 0.83 in 1978. TO
summarize, it appears that (in total expenditure and five commodity
groups) Mexico has experienced more economic inequality than the
United States. The trend in the United states for inequality in
expenditures on most commodity groups decreases over time, while
in Mexico inequality in those expenditures either increases or
stays relatively constant over time.

In this mOdel of economic inequality, differences between the
inequality measures in TABLE 5.1(A) and in TABLE 5.l(B) are
attributed to two main determinants: (1) Differences between the
Mexican structural parameters in TABLE 4.2(A) and those in TABLE
4.2(B) for the United states. The structural parameters are
interpreted as representing the wants and want satisfying skills of
households. Consequently, a part of the differences between
Mexico and the United states in respect of economic inequality is



Table S.l(A). GINI COEFFICIENTS OF INEQUALITY'1 IN PER CAPITA EXPENDITURES, MEXICO, 1947-78

Y'EAR G(a,b*) G
1

(a
1

,b*) G
2

(a
2

,b*) G
3

(a
3

,b*) G
4

(a
4

,b*) GS(aS,b*)

1947 0.353 0.464 0.589 0.632 0.650 0.757
0.369 0.487 0.616 0.660 0.676 0.783
0.407 0.539 0.672 0.714 0.730 0.826

1950 0.386 0.524 0.631 0.721 0.653 0.803
0.375 0.501 0.621 0.718 0.633 0.792
0.380 0.512 0.630 0.721 0.634 0.796
0.383 0.518 0.624 0.734 0.646 0.796
0.411 0.548 0.670 0.788 0.682 0.829

1955 0.420 0.562 0.689 0.809 0.682 0.825
0.417 0.562 0.680 0.807 0.679 0.821
0.409 0.550 0.669 0.779 0.673 0.826
0.404 0.541 0.660 0.791 0.668 0.819
0.409 0.545 0.653 0.767 0.675 0.820

1960 0.408 0.546 0.668 0.778 0.681 0.829
0.402 0.547 0.667 0.786 0.670 0.824
0.398 0.542 0.661 0.792 0.656 0.803
0.388 0.533 0.659 0.785 0.652 0.802
0.386 0.522 0.640 0.764 0.640 0.790

1965 0.383 0.515 0.640 0.761 0.642 0.794
0.378 0.510 0.630 0.754 0.642 0.798
0.377 0.513 0.619 0.749 0.641 0.790
0.372 0.504 0.617 0.750 0.636 0.796
0.370 0.502 0.628 0.756 0.625 0.781

1970 0.372 0.501 0.617 0.709 0.621 0.786
0.370 0.493 0.612 0.710 0.624 0.784
0.366 0.493 0.596 0.708 0.617 0.772
0.362 0.485 0.590 0.708 0.610 0.766
0.361 0.477 0.595 0.721 0.606 0.770

1975 0.360 0.476 0.597 0.722 0.599 0.759
0.415 0.558 0.678 0.796 0.678 0.821
0.433 0.579 0.706 0.823 0.699 0.837

1978 0.427 0.577 0.696 0.820 0.692 0.831

NOTE: 1- The Gini coefficients for Mexico were estimated using estimates of the a and a. 's given in Table 4.2 (A)
l.

and letting b* = 7.5 and by combining the a, the a
i

's and b* in (3.12).
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Table 5.1(B). GINI COEFFICIENTS OF INEQUALITY l IN PER CAPITA EXPENDITURES, UNITED STATES, 1947-1978

YEAR G(a,b*) G
1

(a
1

,b*) G
2

(a
2

",b*) G
3

(a
3

,b*) G
4

(a
4

,b*) G
5

(a
5

,b*)

1947 0.396 0.535 0.579 0.702 0.639 0.680
0.396 0.543 0.582 0.696 0.633 0.682
0.394 0.547 0.586 0.684 0.619 0.678

1950 0.389 0.546 0.584 0.670 0.596 0.670
0.389 0.543 0.583 0.666 0.610 0.674
0.387 0.540 0.581 0.657 0.615 0.670
0.381 0.538 0.580 0.643 0.599 0.660
0.383 0.541 0.585 0.635 0.605 0.655

1955 0.367 0.531 0.575 0.620 0.576 0.639
0.376 0.536 0.578 0.619 0.585 0.634
0.374 0.534 0.580 0.615 0.585 0.630
0.389 0.543 0.590 0.618 0.605 0.633
0.387 0.541 0.585 0.612 0.590 0.624

1960 0.384 0.540 0.583 0.606 0.589 0.615
0.385 0.541 0.584 0.602 0.597 0.611
0.383 0.542 0.578 0.596 0.587 0.605
0.384 0.543 0.577 0.593 0.580 0.599
0.384 0.541 0.572 0.590 0.574 0.592

1965 0.383 0.537 0.567 0.586 0.564 0.586
0.393 0.540 0.565 0.589 0.566 0.586
0.395 0.543 0.564 0.588 0.567 0.580
0-.395 0.540 0.560 0.585 0.558 0.575
0.388 0.537 0.555 0.579 0.553 0.565

1970 -0.390 0.536 0.558 0.579 0.560 0.564
0.387 0.538 0.556 0.572 0.549 0.559
0.383 0.534 0.549 0~564 0.537 0.551
0.380 0.528 0.544 0.559 0.532 0.546
0.380 0.526 0.547 0.558 0.540 0.545

1975 0.378 0.525 0.549 0.555 0.541 0.540
0.373 0.521 0.545 0.547 0.527 0.532
0.383 0.527 0.550 0.546 0.527 0.533

1978 0.355 0.509 0.531 0.526 0.507 0.511

Note: l. The Gini coefficients for the United States were estimated using the a and a. 's given in Table 4.2(B).
l.

The b* was found by Slottje (1983) using I.R.S. data and is given in Table 3.l. The a, a. '5, and b*
l.

are combined in (3.12) to estimate the Gini measures.
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attributed to differences in wants and want-satisfying skills of
households in the two countries. (2) A part of the difference
is attributed to differences between the successions of levels of
per capita total expenditure, prices, and growth variables in the
respective countries.

TABLE 5.2(A} has been constructed as follows: Intercommodity
inequality parameters ai' i = 1, 2, ... , 5, and a, have been

computed from the (Mexican) coefficients in TABLE 4.2(A} and the
united states per capita total expenditure, price, and growth
data; then the respective Gini measures have been computed using
the equations in Section III. TABLE 5.2(A} affords an interesting
conjecture respecting how inequality in Mexican personal distri
butions of expenditures would have been different from what they
actually were in 1947-1978 if (contrary to fact) Mexico had
undergone the same successi~ of levels of per capita total
expenditures, prices, and growth variables as the United States.
TABLE 5.2(B} has been constructed on the same principle. (Inter
change 'Mexico' and 'United states' in the foregoing description.)

There are six meaningful pair wise comparisons among the four
tables of Gini measures. A comparison of TABLE 5.1(A} with TABLE
5.1(B) has already been made. When TABLE 5.1(A) is compared with
TABLE 5.2(A), one can form a notion of the effect (on inequality
in Mexican personal distributions of expenditures) of changing
the succession of levels of per capita expenditure, prices, and
growth variables experienced by Mexico to the succession actually
experienced by the United States (1947-1978). Here the effect is
attributable only to that change. For every marginal personal
distribution, and for every year, the effect of such a change is
to increase inequality in Mexico.

When one compares TABLE 5.1(B) with TABLE 5.2(B} one can form
a notion of the effect (on inequality in United States personal
distributions of expenditures) of changing the succession of levels
of per capita total expenditure, prices, and growth variables
experienced in the United states to the succession actually
experienced by Mexico (1947-1978). For every marginal personal
distribution, and for every year, the effect of such a change
would be to reduce inequality inthe United states.

When one compares TABLE 5.1(A} and TABLE 5.2(B}, the differences
of the inequalities can be attributed only to differences between
the structural coefficients in TABLE 4.2(A) and TABLE 4.2(B), i.e.,
to the structural differences between the Mexican and United States
households. For. every marginal personal distribution and every
year, the inequality measures in TABLE 5.2(B} are smaller than in
TABLE 5.l(A}. In a like manner, when one compares TABLE 5.1(B} with
TABLE 5.2(A), the differences of inequalities can only be attributed
to differences between the structural coefficients in TABLE 4.2(A}
and TABLE 4.2(B). Again the inequality measures associated with
the Mexican structural coefficients in TABLE 4.2(A} are uniformly
larger than the inequality measures associated with the United
States structural coefficients in TABLE 4.2(B).

Finally, comparison of TABLE 5.2(A} and TABLE 5.2(B) shows that
the inequalities associated with Mexican structural coefficients in
TABLE 4.2(A} and United States per capita total expenditure, price,
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OF DEVELOPMENT, 1947-1978

YEAR

1947

1950

1955

1960

1965

1970

1975

1978

G(a,b*)

0.486
0.511
0.565
0.536
0.520
0.527
0.531
0.570
0.582
0.579
0.568
0.561
0.561
0.568
0.566
0.559
0.553
0.539
0.536
0.532
0~529

0.525
,0.523
0.515
0.512
0.506
0.499
0.498
0.496
0.576
0.599
0.594

0.637
0.663
0.719
0.704
0.680
0.691
0.697
0.727
0.741
0.740
0.729
0.721
0.725
0.726
0.727
0.722
0.712
0.702
0.694
0.669
0.692
0.683
0.681
0.679
0.671
0.670
0.661
0.653
0.652
0.737
0.756
0.754

0.765
0.788
0.831
0.800
0.792
0.799
0.794
0.829
0.843
0.836
0.829
0.821
0.817
0.828
0.827
0.822
0.821
0.807
0.807
0.799
0.790
0.789
0.797
0.789
0.785
0.771
0.766
0.770
0.772
0.835
0.854
0.847

0.801
0.821
0.860
0.864
0.863
0.864
0.872
0.905
0.916
0.915
0.899
0.906
0.893
0.899
0.903
0.907
0.903
0.890
0.88B
0.884
0.8B2
0.882
0.886
0.856
0.857
0.850
0.856
0.864
0.865
0.909
0.923
0.921

0.813
0.834
0.870
0.817
0.802
0.802
0.812
0.838
0.838
0.836
0.832
0.826
0.833
0.837
0.829
0.819
0.816
0.807
0.809
0.809
0.808
0.804
0.795
0.792
0.795
0.789
0.783
0.780
0.773
0.835
0.850
0.844

0.B87
0.901
0.925
0.912
0.907
0.909
0.909
0.926
0.924
0.922
0.925
0.921
0.922
0.926
0.924
0.913
0.912
0.906
0.909
0.910
0.906
0.907
0.900
0.903
0.902
0.895
0.891
0.894
0.B88
0.922
0.930
0.927

Note 1. The Gini measures above were estimates using coefficient estimates given in Table 4.2(B) combined with
United States price, per capita expenditure, and growth variables. The new a and a i are then combined

with b* = 7.5 in (3.12) to give the new Gini measures. BEST AVAILABLE COpy



Table 5.2(B). GINI COEFFICIENTS OF INEQUALITy1 IN PER CAPITA EXPENDITURES IN THE UNITED STATES AT MEXICAN STAGE
OF DEVELOPMENT, 1947-1978

YEAR G(a,b*) G
1

(a
1

,b*) G
2

(a
2

,b*) G
3

(a
3

,b*) G
4

(a
4

,b*) G
5

(a
5

,b*)

1947 0.329 0.406 0.435 0.533 0.480 0.514
0.328 0.410 0.437 0.527 0.475 0.515
0.326 0.412 0.439 0.516 0.463 0.512

1950 0.323 0.411 0.437 0.504 0.445 0.504
0.322 0.409 0.436 0.501 0.456 0.507
0.320 0.406 0.434 0.492 0.459 0.503

OJ 0.315 0.403 0.432 0.480 0.446 0.494
f1) 0.319 0.407 0.437 0.474 0.452 0.491
(,1 1955 0.302 0.395 0.425 0.459 0.425 0.473.......
h 0.315 0.403 0.431 0.461 0.437 0.474
~ 0.312 0.400 0.432 0.458 0.435 0.469
::-:- 0.329 0.414 0.445 0.465 0.456 0.477
~ 0.329 0.413 0.442 0.462 0.446 0.471
~
t:i 1960 0.326 0.412 0.440 0.457 0.444 0.463
\-" 0.329 0.414 0.442 0.455 0.451 0.461
r'll 0.328 0.414 0.438 0.451 0.444 0.457
() 0.331 0.416 0.439 0.450 0.441 0.454
0 0.333 0.417 0.436 0.449 0.438 0.450\)
~ 1965 0.334 0.415 0.434 0.447 0.432 0.447

0.348 0.423 0.439 0.455 0.440 0.453
0.351 0.427 0.440 0.455 0.442 0.450
0.352 0.426 0.438 0.454 0.437 0.448
0.345 0.421 0.432 0.448 0.431 0.439

1970 0.347 0.422 0.435 0.448 0.436 0.439
0.345 0.422 0.433 0.443 0.429 0.435
0.342 0.419 0.428 0.438 0.421 0.429
0.340 0.415 0.425 0.434 0.418 0.426
0.339 0.413 0.426 0.432 0.421 0.425

1975 0.337 0.411 0.426 0.430 0.421 0.421
0.333 0.408 0.422 0.423 0.411 0.414
0.346 0.418 0.431 0.429 0.417 0.421

1978 0.315 0.394 0.407 0.404 0.392 0.395

Note l. The Gini measures above were estimated using coefficient estimates given in Table 4.2(A) combined with
Mexico's price, per capita expenditure, and growth variables. The new a and a. 's are then combined

1-
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and growth experience (1947~1978) are uniformly larger than the
inequalities associated with United states structural coefficients
in TABLE 4.2(B} and Mexican per capita total expenditures, price,
and growth experience (1947-1978).

For the personal distributions of total expenditure, and the
personal distributions of each commodity groups expenditure, the
greatest Gini inequality occurs when the structure of wants and
want-satisfying skills of Mexican households is combined with the
succession of per capita total expenditure, prices, and growth
variables actually experienced by the United states during 1947
1978. In the case of each of the marginal distributions of
expenditures, total and group, the least inequality occurs when
the structure of wants and want-satisfying skills of households
in the United states is combined with the succession of per capita
total expenditure, prices, and growth variables actually experienced
by Mexico (1947-1978).

The relation between inequality in the marginal personal
distribution of total expenditure and of major commodity group
expenditures, on the one hand, and per capita total expenditure,
on the other, might be that of the Kuznet's curve or inverted U,
cf Kuznets (1963), Hagen (1980) pp. 58-61. If so, then both Mexico
and the United states appear to be situated on the branch of
ascending inequality. As with income inequality and per.:capita
income, (cf Nugent (1983), pp. 395-396) inequality in personal
distributions of expenditure does tend to increase with increasing
per capita total expenditure.

At first glance, this statement might appear to contradict
what we said in section IV, namely, that an increase in per capita
expenditure tends to decrease. However, the latter remark involved
a ceteris paribus clause and presupposed that the structure of wants
and want-satisfying skills remain constant. with respect to the
ceteris paribus clause, the difference between the Mexican (average)
stage of economic development during (194~-1978) and the United
states stage of economic development is very great in terms of
~roductivity of labor (Z3). The productivity of labor in the United

states was about fifty times the productivity of labor in Mexico
for the period in question. With respect to the presupposition
that the parameters reflecting wants and want-satisfying skills
remain constant, it appears improbable that such would be the case
if some national economy (say) Mexico were to be moved so far
from its actual state of economic development (1947-1978) to that
experienced by the United states.

TABLE 5.1(A) and TABLE 5.1(B) do not indicate any definite .
increase of expenditure inequality in Mexico a~d the United states
from 1947-1978, although Mexican inequalities are highest in the
last three years. There is a tendency towards decreasing inequality
in all expenditure distributions in! the United states. Assuming
that the relation between expenditure inequality and economic growth
does accord with some form of inverted-U curve, it might well
be that the United states is near the point of diminishing inequal
ity. Such are not more than conjectures, however, and their pursuit
is beyond the scope of this paper.
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As discussed in Section I, this paper describes a model of
economic inequality that is designed for analysis and prediction
of directions and rates of intertemporal change of inequality
in the personal joint distribution of household expenditures on
commodities and on securities, tax payments, and the separate
components of household income and wealth. While this model has
many different uses in policy-oriented research, we have focused
on three primary uses of the model in this study. First, we
demonstrated the use of the multivariate personal distribution
model in accounting for empirical regularities among numerical
measures of different aspects of economic inequality (recall
TABLE 1.1 and the discussion about it). Second, we showed how
the model can be used to assess the relative importanct of economic
growth variables versus levels of per capita expenditure prices,
wage rates, etc. as potential causes of intertemporal changes in
economic inequality. Finally, we discussed the use of the model
to assess the importance of cultural differences in accounting
for contemporaneous differences of economic inequality between
countries at either different or same levels of economic
development.

Of course, many other policy-relevant uses of the model exist,
we have attempted here just to explore a few and hopefully
motivate subsequent use of the model for future policy applications.

NOTES

1. Most of these uses are exemplified in the recent study of
redistribution effects of income tax and cash benefits in Australia
by Nanak Kakwnai (1983).

2. For a nonmathematical but rigorous treatment of the
underlying concepts see the article by Basmann (1974) esp. Section
2 and Section 5.

3. Literature on the construction of cost-of-living indexes
and welfare functions based on the assumption that consumer pre
ferences are fixed is voluminous. We cite only a few major works.
Konus (1924i 1936) p. 11; Klein and Rubin (1947) p. 87i Samuelson
and Swammy (1974) p. 587. For recent surveys see Deaton (1980),
Diewert (1981).

4. An example of a vacuously price dependent direct utility
function W(XiP) is

W(XiP) = F(p)V(X) + H(p),
where V(X) is a direct utility function whose parameters are
independent of prices, F(p) and H(p) are positive valued functions
of the price vector p. Since the indifference surfaces of W(XiP)
coincide everywhere in X with the indifference surfaces of V(X),
the derived consumer demand functions are unaffected by replacement
of V(X) by W(XiP).

5. In the construction of cost-of-living indexes, consumer
equivalence scales, welfare functions and measures of economic
inequality from systems of empirical demand functions it is
convenient to consider the latter under two mutually exclusive
heads:
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(A) Systems X(p,M) that fail to possess one or more of the
Slutsky-Hicks properties of (a) zero degree of homogeneity
in prices and total expenditurei (b) symmetrYi (c) nega
tive semi-definiteness.

(B) Systems X(p,M) that possess all of the above Slutsky-Hicks
properties.

In a forthcoming article in American Economic Review, Basmann et al
(1983), we prove that in both of the cases (A) and (B) the system
of demand functions X(p,M) can be rationalized by a direct utility
function U(Xi8) having the Fechner-Thurstone form with its vector 8
of preference parameters dependent on budget constraint prices.
(In Section III, utility functions C3.14a-b) and C3.15a-b) are of
that form.) An empirical system X(p,M) of demand functions whose
preferences necessarily are influenced by changes in budget
constraint prices and/or changes in the level of total expenditure,
M. Moreover, even if the system X(p,M) of demand functions falls
under heading (B), Le., if it possesses the properties of zero
degree of homogeneity, symmetry, and negative semidefiniteness,
still it cannot validly be inferred fron that fact alone that the
consumer preferences underlying X(p,M) are independent of prices
and total expenditure.

6. Feldstein (1976) pp. 79, 87 and Rosen (1978) p. 309
discuss horizontal equity under the assumption that consumers'
direct utility functions V(Xi8) have parameters 8 that are indepen
dent of prices, total expenditure, and the tax schedules. However,
a generalized Fechner-Thurstone direct utility function with price
dependent parameters (Basmann et al 1983, formulas (3), (4»
necessarily fits Rosen's empirica~data equally as closely as
the generalized CES utility function he proposesi cf. Rosen (1978)
formula (1), p. 309. Obviously this is not a criticism of Rosen's
specification of a direct utility function. In the absence of
the relevant experimental data capable of detecting a difference
between the alternative direct utility functions, the needs of '
practical policy formation call for analysis of horizontal equity
under both alternatives.

7. G, defined by (1.4), and R, defined by (1.5) in TABLE 1.1,
are the well-known Gini concentration ratio and relative mean
deviation. T*, defined by (1.6), is a normalized form of Theil's
entropy measure, and K, defined by (1.7a-c), is a measure of
inequality proposed by Nanak Kakwani. For a discussion of these
and several other measures of inequality see Kakwani (1980) Chapter
5. The measures B, defined by (1.3), and C, defined by (1.8), have
been proposed by Basmann et al (1983c) along with several others.
B is designed to be highlY-sensitive to transfers of income away
from the poorest n-tile of income recipients, being equal to one if
the poorest n-tile receives a zero share.

On our interpretation, each of the numerical inequality measures
B, G, R,T*, K, and C, defined in TABLE 1.1, and others not presented
here, refers to, or represents, a different system of those biolog
ical, physiological and social psychological aspects of economic
reality of which policymaking must take account if it is to succeed
in its purposes. These different systems of aspects of real econ
omic inequality probably overlap to a considerate extent. Of course
we do not pretend to know anything very precise about which aspects
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of real economic inequality are represented by which measure.
Nor do we pretend to know which, if any, of the different
inequality measures represents the most important aspects of real
economic inequality. In the literature one finds severe criticisms
of the Gini measure, G, and other widely used inequality measures.
However, such criticisms appear to rest on the assumption that
economists believe that real economic inequality can be adequately
measured by a single numerical measure, which, presumably
some economist will someday be clever enough to define. Obviously,
the present authors do not consider discovery of such a measure
to be just around the corner. On the other hand, the practicability
of representing most of the aspects of real ecnomic inequality by
a combination of two or three of the diverse inequality measures
does not appear remote at all.

Participants in the policyrnaking process are not primarily
concerned with numerical measures of economic inequality such
as those in TABLE I and TABLE 2 but with economic inequality as it
is experienced by human beings. Their practical interest in
numerical magnitudes of (say) B, G, and K is of a secondary
or derived character in the same way as the practical interest
of factory managers and union stewards in the numerical magnitudes
of (say) illuminance on work benches, temperature, and humidity
is of a secondary character. Real economic inequality (as we shall
call it to distinguish experience from numerical measurements) is-
in a sense--the ambience of biological, psychological, and social
life of human beings. At bottom, interest in numerical measures
of economic inequality stems from their potential descriptive
correlation with behavior of individuals in extracting what
biological, psychological, and social advantage they can from
their relative shares of the social product.

It might be supposed that economists ought to first form a
quantitive concept of economic inequality and only thereafter
develop numerical measures of inequality to represent it, other
wise (it might seem) inequality measures such as are shown in
TABLE I would lack an economic rationale. Such a methodological
value judgment might seem to be supported by the incorrect
assumption that precise formulation of the basic quantitative
physical concepts, such as temperature, duration, and length,
preceded the initial development and subsequent improvement of
methods of measuring them. However, it is most probable that,
as in the case of temperature, duration, and distance, useful and
continually improving concepts of economic inequality will only
develop after, and out of, the process of measuring.

8. 'Endogenous', and 'exogenous' are terms that denote
relations between variables and models. Thus exogeneity of (say)
capital deepening is a relation that variable ~ears to one model
(as in Section IV) and not to some other model. It is a weakness
of econometric jargon that it often gives the false impression
that exogeneity and endogeneity of variables are properties of
economic reality, not merely· properties of models and hypotheses.

9. We make no claims of special merit of superiority for
Samuelson's concept and characterization of economiq growth except
that their familiarity to participants in the policymaking process
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serves the cause of brevity in presenting a version of our model
that is designed especially for ISEDS purposes.

10. For instance, the joint distribution function of total
expenditure on commodities and securities and income defined by
(3.8a-b) below can be represented pictorially. To determine
frame-to-frame changes in the drawings one specifies a sequence
of changes in the parameters K, a*, b*, and c.

11. In mathematical terms, one starts with the distributions
function (3.11a-b), "integrates out" expenditures to get the margin
al joint distribution function of income components (3.6a-b), then
"integrates out" the components of income, subject to their sum
being fixed at w, to obtain the marginal personal distribution
of income characterized by (3.4a-b). Joint distributions of
expenditures and income characterized by (3.8a-b) and (3.9a-b)
are derived from the multivariate distribution (3.11a-b) by the
operations.

12. The cost of the u.s. Consumer Expenditure Survey (1972-73)
and the subsequent (1978) revision of the Consumer Price Index (CPI)
for the United states has been estimated at $56 million 1975
dollars. See The Consumer Price Index: Concepts and Content over
the Years. Bureau of Labor Statistics, Report 517, p. 15.

13. This combining of independent estimates of distribution
functions should not be confused with the pooling of cross-section
data and time-series data.

14. Use of such "predictions" in practical design of surveys
is explained in textbooks. E.g. Cochran (1977). See Chapter 4,
pp. 52-53. ( )

15. For each specified subpopulation v, K v is estimated by
the minimum sum of expenditures and income y + w over all households

in that subpopulation. b*(V)is estimated from the sample general
ized variance of all expenditures and income components, their
sample means, and the theoretical generalized variance of (3.11a-b).

. 11 th t . (v) (v) . d b t"
F~na y e parame ers a

i
' c

i
are estlrnate y equa ~ng

theoretical means of expenditures and components of income to the
respective empirical means.

16. It is interesting to compare results from the Consumer
Expenditure Survey (1973) with corresponding estimates from the
Internal Revenue Service data for comparable income components in
(1973). From the IRS data the estimate of the generalized Pareto
parameter b* is 3.96 for 1973. The IRS estimate of income
inequality Gw(c,b*)is 0.347, just slightly larger than the Gini

concentration ratio computed from the data 'in TABLE 3.2. The IRS
income parameter c is 16.9 for 1973, considerably smaller than
the weighed average c of 22.2 obtained from the U.S. Consumer
Expenditure Survey.

17. (3.16a-b) with the parameters a
i

dependent on prices and

total expenditure, is the generalized Fechner-Thurstone direct
utility function. In Basmann et al (1983) we show that every
system of demand functions canlbe:rationalized by a direct utility
function of the form (3.16a-b).



138

, wher~ v = l, 2, •.• , N,be the
n

Let U(V) =
a (v)

II x. i
i=l 1

generalized Fechner-Thurstone direct utility function attributable
to household~. Then (3.16a-b) is the geometric mean of the
household direct utility functions, and a

i
is the arithmetic mean

f th h h Id (v) h . 1" .o e ouse 0 parameters a
i

for t e popu at10n 1n quest10n.

18. In another paper Basmann et al (1983d) we examine a model
of these stochastic variations of inequality parameters. Briefly,
~t is a random vector where

with 8 t independently, identically normally distributed with zero

mean and variance-covariance matrix h, q .. = q. for i r j, q1'1' =
1) )

qi + p.

19. We have examined a maintained hypothesis that included as
independent variables the change in a wage rate (Z2) and the

interest rate (Z4). Under this initial maintained hypothesis we

found that the observations strongly favored the null hypothesis
that the interest rate (Z4) has little or no effect on expenditure

inequality for either the United states or Mexico. The wage rate
(Z2)' too, was found not to affect significantly any of the

inequality parameters for Mexico and had a significant but weak
effect on the inequality parameter for durable expenditures in the
United states. For both countries over 1947-1978 the wage rate
(Z2) was also found to be highly correlated with the relative

productivity of labor (Z3). Omitting Z2 was not expected to affect

the conclusions drawn respecting null hypotheses and parameter
estimates. It is important to remark that omitting the wage rate
(Z2) and the interest rate (Z4) had no effect on estimates of

coefficients of the other growth variables, the prices, and total
expenditures, in terms of their signs, or on the significance
of the coefficients, and had little effect on their magnitudes.

20. The autocorrelations coefficient, P, is not estimated
from data, of course. For each specified value of P, the dependent
and independent variables of (3.19a-f) and (3.22) undergo trans
formation to remove autocorrelation from the residuals in the
transformed equations. The Hm{P) that is said to be in best

agreement with the data is that for which the five Dubin-Watson
test statistics tend to be nearest the magnitude 2.00.

*Research supported by National Science Foundation Grant SOC
77-27068. The authors are indebted to Camilo Dagum, George Rhodes,
R. K. Sampath and Stephen White for helpful comments and criticisms.
The authors bear sole responsibility for errors and omissions.
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Agricultura.l and Rural Development
Strategies



6
Economics of Agricultural Growth:
The Case of Northern India

Robert E. Evenson

Growth in the supply of agricultural commodities, particularly
of food grains, has been of clear policy importance in developing
countries. The debates in the 1970s of "growth vs. equity" issues
diverted attention for a time from the basic importance of growth
and some of the associated literature had a strong anti-growth,
anti-technology character. One need only look at the implications,
however, of slow agricultural supply growth in the presence of rapid
population growth to understand why growth itself has a prominent
place once again on the research agenda of most development econo
mists.

Several projections made in the early 1970s (notably one by the
International Food policy Research Institute, 1977) indicated that
foodgrain production in India and several other Asian countries
would grow at a slow rate during the 1970s, primarily because the
expansion of cultivated land area would be very slow. These pro
jections were made after the introduction of high-yielding "green
revolution" wheat and rice varieties. They were basically agronomic
as opposed to economic projections. They implied that India could
be importing on the order of 50 million tons of foodgrains per year
by the early 1980s. The implications of such an import requirement
for the Indian development policy generally and for the welfare of
Indian families specifically are quite obvious. Major adjustments
in trade and investment programs would be required. Given the costs
of these adjustments and of the imports themselves, it is highly
likely that a substantial decline in food consumption per capita and
the attendant mortality and health consequences would take place.

Fortunately, these projections were wrong. India today is
approximately self-sufficient in foodgrains in spite of an abnormally
poor production year in 1980-81. The projections were wrong because
they reflected a poor understanding of the·economics of agricultural
growth. In this paper I will reexamine Indian agricultural produc
tion and supply data and attempt to interpret its growth performance
in an economic as opposed to an agronomic framework. Specifically,
I will attempt to incorporate both the importation of technology
from abroad and the production and diffusion of Indian produced
technology into my analysis.

Section I of the paper reports a summary of Asian rice supply
data and illustrates the application of simple agronomic accounting
methods to these data. These methods have been used extensively in
growth studies.

PREVIOUS PAGE BLANK 145
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Section II develops a broader economic perspective on supply
growth for agricultural producers. A model is developed to deal
with the cases where farmers produce more than one product. This
development incorporates the supply responsiveness of farmers to
prices, to improved markets and to the access to new technology.
Section III reports econanetric estimates of a system of equations
describing producer supply responses for North Indian :farmers. A
discussion of the economic accounting for growth is provided.

Section IV of the paper then considers a further analysis of
the foundation of econanic growth. It analyzes the "determinants
of the determinants" of growth, at least in a partial sense. One of
the most important of these determinants is the impact of population
pressure or density on the rural economy. The effect is realized
basically in three ways. The most direct and immediate effect of an
increase in population growth is on demand. More mouths to feed
means an increase in demand for food and other products. This
affects food prices. A second effect is realized through labor
supply. As children mature they provide more labor to the family
farming enterprise or to labor markets outside the family enter
prise. This :.affects wage rates (even if they are paid in kind) and
family incomes. A third effect is more subtle. It is the effect
of population pressure on the "structure" of agricultural production.

By structure I mean such factors as size of farm, tenancy,
fragmentation of farms, rural services, rural electrification, irri
gation investments, land clearing and drainage, and schooling, re
search and extension investments. These factors reflect both private
and public decisions. These decisions are responsive to a number
of factors including prices and wages. population pressure, however,
can influence them in important ways and thus effect welfare in
directly. Ester Boserup in her Conditions of Agricultural Growth
(1968) argued the case forlthese structural effects persuasively
for long spans of history.

Section V summarizes the findings and discusses the effects of
alternative growth investment, not just on the supply of agricul
tural products, but on their prices as well.

I. Agricultural Supply Growth and Agronomic Accounting.

Tables 1 and 2 provide data on the production and the growth
rate of production of rice, the most important crop in Asia. Table
1 illustrates the simplest form of agronomy accounting. Output
growth is divided into two c~ponents, growth in area harvested and
growth in yield per hectare. The table shows the proportion due to
yield growth. In many countries it can be seen that the proportion
due to yield growth is increasing over time. In India, for example,
it increases from 55 percent in 1953-63 to 72 percent in 1972-79.
As the costs of increasing area become higher, growth becomes more
dependent on yield growth. In general, those countries able to produce
substantial yield increases are also those realizing substantial
production gains.

Table 2 provides a somewhat richer, though still basically
agronomic or technical growth accounting for rice in Asia. In this
table production growth is allocated to growth in irrigated area,
unirrigated area, and yield. A further breakdown of yield growth
into a canponent due to fertilizer growth and a residual is made.



Table 1. Annual growth rates of rice production in Asia~

1978-80 1953-63 1963-73 1972-79
production Output % from Output % from Output % from

Site (thousand t) growth rate yield qrowth rate yield growth rate yield

China 140,500 2.54 85 2.86 59 2.82 71

India 74,989 3.37 55 2.15 67 2.46 72

Indonesia 26,443 1. 79 39 4.38 67 3.80 67

Bangladesh 18,318 1.29 79 2.80 20 1.97 71

Thailand 16,500 2.25 55 4.89 55 2.96 25

vietnam 10,468 1.71 n.a. 1.13 n.a. -0.05 n.a.

Burma 9,940 4.18 35 1.02 75 3.07 68

Korea, Republic of 7,607 4.81 69 2.11 87 4.37 87

Philippines 7,272 3.89 24 4.89 76 5.39 85

Pakistan 4,893 3.00 19 7.24 72 4.95 4

Taiwan 3,258 3.99 100 1.80 100 0.40 100

Nepa1~ 2,027 n.a. n.a. n.a. n.a. n.a. n.a.

Malaysia 1,942 3.93 45 5.10 29 2.69 -26C21

Sri Lanka 1,885 5.65 0 4.25 62 4.99 4

Asia 347,115 1.62 60 1.62 62 1. 73 64

~a1cu1ated from 5-year averages centered on the years shown, except for the last 2 columns which use

2-year averages. ,b = data not available. £Yie1ds
I

-n.a. declined over the period.

Source: Herdt (1982) .
-1=>0
""'-J



Table 2. Percentage points of the annual compound growth rate in rice production attributed to irrigated ~co
area, nonirrigated area, yield increases from fertilizer, and residual yield increases, Asia, 1965-79.

Average Percentage points in growth rate attributable tJ:!

period~
growth Total Irrigated Nonirriga- Ferti1-

site rate area area ted area Yield izer Residual

Bangladesh 1967-72 -0.1 0 0 0 -0.1 0.2 -0.3
1972-77 2.8 0.8 0.2 0.6 2.0 0.5 1.5

Burma 1967-72 1.1 0.3 0.4 -0.1 0.8 0.2 0.6
1972-77 2.5 0.7 0.3 0.4 1.8 0.3 1.5

India 1967-72 3.1 0.7 0.5 0.2 2.4 1.2 1.2
1972-77 2.9 0.9 0.4 0.5 2.0 0.7 1.3

Indonesia 1967-72 4.8 1.4 1.9 -0.5 3.4 1.5 1.9
1972-77 6.4 1.6 1.6 0 4.8 1.7 3.1

Korea,. Republic of 1967-72 2.4 -0.3 1.3 -1.6 2.7 1.7 1.0
1972-77 5.4 0.5 0.4 0.1 4.9 0.5 4.4

Malaysia (West) 1967-72 7.9 6.3 5.3 1.0 1.6 1.1 0.5
1972-77 2.1 3.6 0.7 2.9 -1.5 -0.6 -0.9

Pakistan 1967-72 5.9 0.4 0.4 0 5.7 0.2 5.3
1972-77 5.2 4.5 4.5 0 0.7 1.1 -0.4

Philippines 1967-72 3.1 0.6 0.6 0 2.5 1.9 0.6
1972-77 5.4 1.3 0.6 0.7 4.1 0.5 3.6

Sri Lanka 1967-72 5.3 2.4 2.5 -0.1 2.9 3.4 -0.5
1972-77 1.5 0.2 0.5 -0.3 1.3 -0.7 2.0

Taiwan 1967-72 -0.1 -0.8 0.9 -1. 7 0.7 -2.6 3.3
1972-77 1.0 0.3 0.2 0.1 0.7 3.5 2.8

Thailand 1967-72 2.1 3.3 0.7 4.3 0.1 -1.3 -1.2
1972-77 3.0 3.3 n.a. n.a. 0.4 -0.7 -0.3

~iVe-year averages centered on the years indicated, thus 1967 is the average of 1965-69, etc.
- n.a. = data not available.
Source: Herdt (1982).
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For India the 3.1 percent growth rate from 1967-72 is accounted for
by irrigated area growth (.5), unirrigated area growth (.2) and fertil
izer use growth (1.2). This accounting leaves a residual "unexplained"
yield growth of 1.2 percent. The 1972-77 period also shows a substan
tial residual yield growth component of 1.3 percent.

Table 2 does provide a general perspective on growth that is
quite useful, however. The expansion of irrigated area contributed
to output growth in all countries, while a number of countries ex
perienced a reduction in unirrigated area planted to rice. Substan
tial unexplained components of yield growth (including negative
growth) emerge in every country.

Agronomic accounting methods can be used, of" course, to make pro
jections of agricultural output. It is useful to disaggregate growth
into area and yield components when we have a basis for projecting
area growth from data on the area which can be converted to cropland.
Nonetheless, unless we have a basis for understanding why yields
change we can do little more than extrapolate from the past.

II. An Economic perspective on Supply Growth

Figure 1 provides an overall perspective on the economics of
agricultural supply. It depicts three basic canponents. The central
component is the model core. It consists of equations describing the
behavior of farm producers as they attempt to maximize profits. This
behavior produces farm level output or product supply functions and
input or factor demand functions. The remaining two components of
the larger model are factor markets and the product markets.

The factor markets have a demand side which is the aggregated
factor demands by farmers. The supply side of these markets is de
rived fran various sources. Labor supply is based on population
growth, migration between rural and urban sectors and between regions
and the basic labor-leisure choice that individuals make. The supply
side of the mechanical power and farm che~ical markets is determined
by the cost structure in these industries. Animal power supply is
determined by food costs on the farm to a considerable extent. Land
may be fixed in supply, but improved land is not. Irrigation and
other land improvements can increase its supply.

The agricultural product markets have a supply side which is the
aggregated output supplies of individual farm units. They have a
demand side determined by the number of domestic consumers, their
incomes and tastes and prices. For some commodities an international
demand exists. For others an international supply must be added to
domestic farm supply.

Each of the factor and product markets, will be in equilibrium
when markets clear, i.e., when no excess demand or supply exists.
Equilibrium in this sense is not inconsistent with the holding of
commodity stocks in inventory by public agencies or private firms.
It is also possible that the costs of searching for and migrating
to jobs is such that considerable apparent unemployment is consistent
with equilibrium as well. This equilibrium will consist of an
equilibrium set of outputs and output prices (relative to a
numeraire bundle of non-agricultural goods prices) and factor employ
ments and factor prices.

The items described as "shifters" in Figure 1 are factors which
shift one or more of the supply or demand functions in the model.
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Each shift will then produce a new equilibrium of all outputs, factors
and prices. Shifters are grouped according to whether they shift
output demand functions (population growth, income growth, trade
policy); factor supply functions (labor force growth, nonfarm employ
ment demand, credit and trade policies); or the technology of pro
duction.

Equilibrium output supply will change in response to any of
these shifters. So will all other endogenous variables in the model.
We are particularly interested in those shifters affecting the factor
markets and the technology shifters. Technology shifters are embed
ded in the model core.

In the empirical work in the section to follow I will be speci
fying a system in which farmers choose among four variable crops or
crop combinations; rice, wheat, coarse cereals (corn, sorghum and
millet) and other crops (pulses, sugar, cotton, etc.). They also
employ four variable factors of production; fertilizer, animal
power, tractors and labor. The structure of these farms (i.e., the
factors over which the individual farm has little or no control in
the short run) is measured by the degree of rural electrification,
investment in roads, rainfall and climate, irrigation investment,
net cropped area, and the availability of new technology as measured
by the proportion of area p1anted to high yielding varieties and
past investment in agricultural research and extension.

The theoretical basis for deriving the core relationships rests
on the "duality" between maximized profits and the technical trans
formation function relating the four variable outputs to the four
variable factors and the structure variables. When certain restric
tions hold for the maximized profits function, duality theory insures
that they also hold for the transfonnation function. The important
thing about this fact is that we can specify a functional form for
the maximized profits function directly. This is much simpler than
specifying a functional form for the transformation function and
"solving" for the maximized profits funct,ion. Furthermore, the
maximized profits function does not include any choice or endogenous
variables. Most importantly, however, we can apply the Hotelling
Shephard lemma which states that the first partial derivatives of
the maximized profits function with respect to an output30r factor
price are the output supply and factor demand:functions. Thus by
taking eight partial derivatives, we end up with a system of 4 out
put supply. functions and 4 factor demand equations. Each equation
relates the quantity supplied (or d~manded) to the eight variable
prices and the structure variables.

The producer core estimates reported in Part III of this paper
utilize the Normalized Quadratic Functiona+ form, one of several
"flexible functional forms" available. This core system of B equa
tions measures the responsiveness of farmers to prices and to
structural variables. In Part IV of the paper I develop a set of
equations designed to measure the responsiveness of some parts of
agricultural structure to prices and to population pressure. This
essentially involves treating the structural variables as subject
to choice by aggregates of farmers and by state and local govern
ments.

The structural variables treated in this way include research
investments, rural electrification investments, literacy, net crop
ped area, and irrigation intensities. Prices are treated as not
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being under the control of those making decisions regarding structure.
Population pressure is the key variable determining structure along
with the importation of high yielding varieties and rainfall and
climate variables.

Population growth then has several impacts on the economic model
depicted in Figure 1. First, it affects the supply of labor in the
agricultural labor market. An increase in labor supply, other things
equal, will result in a decrease in wages. This wage change in turn
will affect farm production (given farm structure). A decrease in
wages will generally lead to an increase in output supply of most
commodities and this in turn will lead to a decrease in output prices.

A second impact of population change is on the structure of ag
riculture. As we will see in the next section of the paper, popula
tion pressure causes a decrease in average farm size, an increase in
total land farmed and an increase in irrigation intensity. It also
causes an increase in the ratio of landless laborers to cultivators.
These changes in structure in turn shift the demand functions for in
puts and the supply of outputs.

A third impact of population growth is contributed through the
demand for agricultural products. An increase in population increases
the demand for agricultural and other products.

These three impacts of population growth will be incorporated
in a policy simulation exercise reported in Part IV of the paper.
A general equilibrium model, the details of which are reported in
related work, is used up to compute an initial equilibrium set of
factor smployments and factor prices, and product supply and product
prices. The model is then "shocked" by a simulated increase in
population pressure. A short term effect is calculated holding
farm structure constant but allowing for the population effects on
labor market supply and on output demand. A longer run effect is also
calculated allowing popUlation pressure to change farm structure.

one of the central questions addressed in this paper is how the
"supply side" effects of population growth compare to the "demand
side" effects. A secondary question is how other policy actions
affecting the supply side of agricultural production can be used to
offset differences between the supply side and demand side effects
of population growth.

III. The Producer Core: Agricultural Output Supply and Factor Demand
for Given A3ricultural structure in North India.

In this section I report estimates of eight equations describing
farm production in North Indian agriculture. The eight equations,
four variable output supply equations and four variable input demand
equations are derived from a maximized profits equation. The Appendix
to this paper provides a formal derivation of these equations and
also reports the actual estimated equations along with "t" ratios.
For our purposes here we can best concentrate on the estimated
"elasticities" instead of the actual coefficients.

The estimates were obtained using district level data from the
states of Punjab, Haryana, uttar Pradesh and Bihar. These districts
can be grouped into two major groups: a primarily wheat producing
are3 (Punjab, Haryana and western uttar Pradesh) and a primarily
rice producing one (Eastern uttar Pradesh and Bihar). Table 3
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provides a variables dictionary for the data set and reports means
for the two areas. 6

In Table 3 a short description of the definition of each
variable is provided. The variables are also classified as
variable farm outputs, variables farm inputs, prices, and structure
variables. In this analysis it is presumed that farmers maximize
variable profits by choosing the appropriate mix of variable farm
outputs and variable farm inputs. These variables are thus choice
or "endogenous" variables. I am assuming in this model that the
typical farm has no control over farm prices. My assumption that
in the short t.un the individual farm has no control over the
structure variables is a little more questionable. Clearly
farmers can change irrigation intensities and farm size, given
time. In Part IV of the paper I am treating these structure
variables as subject to long run choice. In this section the
results have a short run interpretation.

Table 4 reports elasticities computed at the means of the
data for the eight equations. By reading down each column one
obtains the elasticity effects of each price and structure variable
on the output supply or input demand variable in question. For
example, in the first column we can see the estimated effects on
wheat supply of the wheat price, the rice price, etc. (All
statistically significant variables are indicated by asterisks.)
We note that the wheat supply elasticity with respect to its
own price is .370. This means that a 10 percent increase in the
wheat price, holding all other prices and structural variables
constant will cause a 3.7 percent increase in the supply of wheat.
We can also see the consequences of a wheat price increase,
holding everything else constant, not only on wheat supply but on
the stipply of rice, coar.se cereals and other crops and on the
demand for fertilizer, bullock labor, tractors, and labor by
reading across the wheat price row in the, table. We thus find that
a 10 percent increase in the price of wheat causes a 3.7 percent
increase in the quantity of wheat supplied, a 2.07 percent decrease
in the quantity of rice supplied, a 2.24 percent increase in the
quantity of coarse cereals supplied, etc.

Our ~ priori expectations of the sign and magnitude of these
elasticities are borne out by these data with only one exception.
We expect all own price elasticities of supply to be positive and
they are. We expect the own price elasticities of demand for
inputs to be negative. They are with the exception of fertilizer
demand. Only the labor demand elasticity is significant. The
cross-price effects are generally as expec~ed. In the output
block when a cross-price elasticity is negative it means that the
crops are "substitutes." We note that wheat and rice and other
crops and coarse cereals are good substitutes. Interestingly
we note that wheat and coarse cereals are "complements", i.e.,
an increase in the price of one of the pair induces an increase
in the supply of both. This can happen when the two crops fit
well together in an annual rotation.
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Table 3. Variables Dictionary: North Indian Data Set Observations
on 22 Regions, 1959-74.

Means

Variable Definitions
Wheat
Region

Rice
Region All

1.

2.

3.

4.

Variable Farm Outputs
Wheat
Rice
Cereal Grains
Other Crops

Variable Farm Inputs
Labor
Animal Power
Tractor Services
Fertilizer

Prices
Wheat
Rice
Cereal Grains
Other Crops
Labor
Animal Power
Tractor Services
Fertilizer

Structure Variables
Rural Electrification (percent
of villages electrified) 2

Roads (km of roads per 10 km )
Research Expenditures (cumula
tive expenditures, 1955 to
t-2)

Research Intensity (current ex
penditures/net cropped area)

High Yielding Varieties (per
cent of gross cropped area
under high yielding varieties
of rice, wheat and maize)

Irrigation Intensity (percent
of gross cropped area irriga
ted)

Net Cropped Area (000 hectares)
Farm Size (net cropped areal

number of cultivators)
Agricultural Laborers/Cultiva
tors

Literacy (percent of rural
males who are literate)

20678.19
4319.35
5660.20

25833.99

22006.25
21841.10
1038.04
4155.17

2.215
2.058
2.174
2.898
2.041
1.790
1.571
1.278

38.99
2.08

9.56

1.49

10.79

40.97
1299.03

.0017

~265

25.80

10124.76
22083.35
4467.06

16114.35

41818.24
50139.95

256.74
2641.76

2.29.1
1.879
2.390
3.288
2.111
1.371
1.577
1.307

15.25
1.11

4.61

.865

7.09

25.31
1711.52

.0012

.430

27.13

16360.88
11586.44

5172.10
21857.78

30111.16
33417.90

718.42
3536.05

2.246
1.984
2.262
3.058
2.070
1.619
1.577
1.290

29.28
1.68

7.54

1.23

9.27

34.57
1467.78

.0015

.332

26.34
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We generally expect crop prices to have positive effects on
input demands. Our results are not very robust on this score.
We obtain few significant estimates here. Since input prices
raise costs we generally expect them to have negative effects on
output supply (this need not be the case for every elasticity,
however). Our results are not highly conclusive on this score.

within the input block, negative cross-elasticities indicate
that the input pairs are substitutes. Our data show that fertilizer
may be a complement to labor and to tractors.

Perhaps of most interest, however, are the "structure"
shifters. Our results indicate that rural electrification biases
the output mix in favor of coarse cereals and other crops. It
biases input demand in favor of fertilizer and against labor.
Roads on the other hand create biases in favor of coarse cereals
and against other crops and are biased against fertilizer and
in favor of tractor demand. It should be noted, however, that
this variable and perhaps others may be reflecting geographical
factors and we should not presume therefore that it is easily
subject to policy manipulation. The rainfall variable is a
strictly geo-climatic variable and not subject to policy modifica-

tion. 7

Irrigation intensity and net cropped area, on the other hand,
are subject to policy manipulation. Increased irrigation invest
ment increases all outputs and inputs, but is quite clearly biased
toward wheat and coarse cereals on the output side and fertilizer
and tractor use on the input side. As net cropped area in the
typical district expands holding farm size constant, it is
biased in favor of rice and coarse cereals and against wheat. It
increases the demand for fertilizer, but decreases the demand for
tractors. An increase in average farm size, holding total net
cropped area constant, on the other hand, is biased against rice
and favors other crops, fertilizer and tractor demand. It is
biased against labor employment. Conversely, a decrease in farm
size would reduce the demand for fertilizer and tractors and
increase the demand for labor.

Much has been written about the "Green Revolution" and general
technical advance in India. The general presumption of much of
the literature is that the introduction of high yielding varieties
did not have biases on the input side, though it was clearly biased

in favor of wheat and rice. 8 Our HYV variable cl"early confirms the
bias in favor of wheat and rice. It also quite clearly shows that
when high yielding wheat and rice varieties are made available
the supply of coarse cereals and other crops is reduced. The
results also show a bias in favor of fertilizer on the input side.

The Indian agricultural research system, on the other hand,
has a strong bias in favor of other crops. It also appears to
have quite strong biases on the input side. It produces technology
that is fertilizer and tractor using and labor saving. It is
important to note here that most of the high yielding varieties
in the HYV variable are actually Indian varieties (see Table 6
below). In the early period of adoption of HYV wheat and rice
varieties, the varieties were imported (from CIMMYT and IRRI), but
after initial adoption these varieties were replaced by Indian bred



Table 4. Elasticity Estimates: North Indian District Data Set 1959-1975. U'l
O'l

Elasticity Elasticities of Output Supply Elasticities of Input Demand

with Coarse Other Bullock
Respect to Wheat Rice Cereals Crops Fertilizer Labor Tractors Labor

Wheat Price .370** -.207** .224* -.031 -.007 .016 .010 .001

Rice Price -.128** .392** -.076 -.030 -.198* .008 -.051 -.060**

Coarse Cereal Prices .073* -.040 .040 -.040* -.155 -.005 .112 .093**

Other Crops Price -.058 -.090 -.227* .176** .348** .006 -.016 .011

Fertilizer Price .001 .042* .062 -.024** .195* -.038** .160 .122**

Bullock Price -.025 -.019 .025 .005 -.440** -.010 -.010 .048**

Tractor Price .001 .003 -.011 .001 .038 -.001 -.084 -.155**

Labor Price -.232** -.079 -.038 -.046 .217** .023** -.103 -.061**

Electrification -.025 .011 .057* .084** .245** .006** .034 -.026**

Roads -.110 -.465** .373** -.362** -.325** -.086** .291* .029

Rainfall .161** .407** -.173* .019 .456 .012* .208* .055**

Irrigation Int. 1.123** .271* .919** .276** 1.203** .056** 1.851** .117**

Net Cropped Area -.139 1.485** 1.048** .609** .289 -.022 -1. 266** .042

Farm Size .224* .379** -.027 -.210** -.744** .060** .693** -.285**

HYV's .278** .109** -.074** -.128** .259** .012* -.122** .030*

Indian Research .023 -.085** -.102** .176** .249** -.002 .537** -.084**

*Asympotic "t" < 2.0 » 1.5
**Asympotic "t" > 2.0
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varieties. Thus, the inclusion of the HYV variable in the same
equations with the Indian research variable requires a rather
specialized interpretation for the Indian research variable.
Specifically i~ is the technology associated with the non-HYV
crops and the non-varietal technology for the HYV crops (rice,
wheat, maize).

with this in mind we can better appreciate the elasticities
associated with the Indian research variable. It is not surprising
that it has a high elasticity effect on the supply of other crops
and negative elasticities on those crops that are reasonably good
sUbstitutes for other crops, i.e., coarse cereals and rice. The
fact that Indian research creates a bias in favor of fertilizer
use and mechanization is also reasonable given that it is
primarily non-varietal technology being produced.

To interpret the full effect of the Indian research system
we must recognize that a change in the HYV variable, holding the
Indian research variable constant, means that non-HYV research has
been reduced.

It is of interest to compare the effect of some of the
structural variables on aggregate output and input use. The
elasticities of total output, total input and variable factor
productivity computed from Table 4 are summarized in Table 5.

Table 5. Elasticities of Output, Input and Productivity with
Respect to Structural Variables

Electrification
Roads
Rainfall
Irrigation Intensity
Net Cropped Area
Farm Size
HYV's
Indian Research

Total Output

.03357
-.23908

.12465

.58752

.61071

.06043

.04796

.04929

Total Input

- .00859
.01057
.06475

.• 23477
-.04438
-.16189

.02265
-.02037

Total Variable
Productivity

.04216
-.24966

.05990

.35275

.65509

.22232

.02531

.06966

Not all of these elasticities are meaningful as measures of
productivity effects. The fact that roads appear to have a
negative effect on output, for example, probably reflects geographic
factors. Rainfall is not sUbject to policy manipulation, but
the productivity effect is measuring the value of rainfall. It
would appear that rural electrification has a modest effect on
productivity. Irrigation intensity has a substantial effect.
Interestingly an expansion of net cropped area holding irrigation
intensity constant has an effect a little over twice as large as
the irrigation intensity effect. This implies that unirrigated
land has a larger effect than irrigated acreage.

The farm size variable is showing what appears to be very
substantial variable factor scale economies. Expanding farm size
by 10 percent increases output and decreases inputs holding total
net cropped area constant. This is a large scale effect and
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somewhat at odds with the accepted interpretation of Indian
, 9

agricultural facts.
Table 6 reports the pattern of high yielding variety adoption

in India during the 1970s. Several important facts emerge from
this table. First, the area under HYV's has expanded in all three
classes of crops. The popular literature on green revolution
HYV's does not even include the coarse grains as being subject to
improvement. This literature would further have us believe that
the HYV's in India are imported; from CIMMYT in the case of wheat
and IRRI in the case of rice. While this may have been true in
the early years of the green revolution, it ceased to be true after
1970 or so. Virtually all of the expansion in HYV area reported in
Table 6 is based on Indian produced HYV's not on imported HYV's.
It is true that much of the germplasm utilized in the breeding
of the Indian HYV's was imported from CIMMYT and IRRI, but the
HYV's themselves were not.

When we incorporate the HYV data from Table 6 with the
estimated elasticity effects reported in Table 5, we have a good
deal of the explanation for the fact that Indian agriculture
performed very well during the 1970s. The 2.8 fold increase in
area under HYVs produced by this estimate a 13 percent increase in
output, a 6.5 percent increase in inputs and a 6.5 increase in
productivity change (i.e., output per unit of input) over the
decade.

The Indian research variable is actually constructed as a
cumulated sum of past research intensities weighted by the output
mix in the relevant district. That is

R't = LS., LWt _m ~t-m
1 j 1) m )

where the Sj represents the share of the jth commodity in production

in the ith district. E
jt

is the spending on research specific to

commodity j in the region to which district i belongs divided by
the area under production of the jth commodity. This is a research
intensity index for commodity j. The weights W

t
_

m
reflect the

timing of research effects. In this case they are imposed on
the basis of other studies to be 0 in years t, t-l and t-2 then
rise linearly to 1 in t-7. Research which was not allocated to
commodities was added to the stock in proportion to the ratio of
allocatable and nonallocatable research for the region. Regions
were defined as in Evenson and Kislev (1975).

An accounting of the growth in output, variable factors and
in'variable factor productivity for the 1959-75 period is reported
in Table 7. Here we can see that increases in irrigation intensity
accounted for almost 70 percent of total output growth and 58 per
cent of variable factor productivity growth in North India for this
period. Indian research and HYV adoption accounted for 44 percent
of output growth and 50 percent of variable factor productivity
growth. (The negative contribution of roads as noted is probably
indexing the change in topography and xs thus a measUre of
declining land quality.)



Table 6. India: Expansion of the Area Under High Yielding varieties of Specified Grains, 1969/70 -
1980/81.

(in million hectares)
Rice Wheat Coarse Grains~ Total

Total HYV Total HYV Total HYV Total HYV
Year Area Area % Area . Area % Area Area % Area Area %

1969/70 37.68 4.34 11.50 16.63 4.92 29.60 36.96 2.14 5.80 91.27 11.40 12.50

1970/71 37.59 5.59 14.90 18.24 6.48 35.50 36.14 3.31 9.20 91.97 15.38 16.70

1971/72 37.76 7.41 19.60 19.14 7.86 41.10 34.22 2.90 8.50 91.12 18.17 19.90

1972/73 36.69 8.11 22.10 19.46 10.00 51.40 33.07 3.98 12.00 89.22 22.09 24.80

1973/74 38.29 9.98 26.10 18.58 11.02 59.30 36.67 5.02 13.70 93.53 26.02 27.80

1974/75 37.89 10.84 28.60 18.01 11.29 62.70 33.34 4.89 14.70 8g.24 27.01 30.30

1975/76 39.48 12.74 32.30 20.45 13.45 65.80 33.63 5.97 17.80 93.56 32.16 34.40

1976/77 38.51 13.73 35.60 20.92 14.69 70.20 32.52 6.06 18.60 91.95 34.48 37.50

1977/78 40.28 16.12 40.01 21.45 15.80 73.65 33.10 7.01 21.18 94.83 38.93 41.05

1978/79 40.48 ,16.90 41. 74 22.64 16.10 71.11 33.29 8.10 24.33 96.41 41.10 42.63

1979/80 38.97 15.99 41.03 21.96 15.03 68.44 32.14 7.36 22.89 93.07 3A.38 41.23

1980/81!Y 39.79 18.51 46.54 22.10 17.39 78.68 33.22 9.38 28.24 95.07 45.28 47.62

~Inc1udes sorghum, corn and spiked millet.

~Anticipated achievement.
Sources:

1. Estimates of Area and Production of Principal Crops in India, Directorate of Economics and Statistics,
Ministry of Agriculture, GOI.

2. Economic Survey, GOI, 1981-82. (J1
1.0
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The North India region is actually itself one of the major
regions of the world (with a population in 1981 of more than 200
million people). It includes some of India's most progressive
districts (Punjab - Haryana) and some of its least progressive
districts (Bihar and Eastern uttar Pradesh). This analysis,
then, is not simply based on the most successful regions of India.
The willingness to invest in agriculture differs greatly among
the districts in the analysis and these differences have enabled
us to identify with a fair degree of precision the importance
of growth factors in North India.

This analysis implied very large returns to investment in
Indian research. Since I do not have an extension variable in this
analysis it is probably reasonable to suppose that the research
variable is picking up both a research and an extension effect.
Spending on research and extension combined represented approxi
mately .70 percent of the value of agricultural product in the
early 1960s. A 10 percent increase of this spending (.07 percent
of output) is estimated to produce a 0.7 percent increment to net
output. This can be converted to a rate of return by noting that
an expenditure of .07 percent of output generates a stream of net
output amounting to 0.7 percent of output after seven years. This
implies an internal rate of return to this investment of 72 per-

cent. 10

Table 7. Growth Accounted for by Structural Factors: North India
1959-1975

Total Total Total
Variable Variable Variable

Output Input productivity

Electrification 4.88 -1.25 6.13
Roads -8~11 .37 -7.73
Irr igationIntensity 22.75 9.09 13.66
Net Cropped Area 2.23 - .16 2.39
Farm Size .67 -1.80 2.47
mv's 9.59 4.53 5.06
India Research 4.83 -1.99 6.82

Total 32.38 8.79 23.59

Annual 2.15 .59 1.57

IV. Dete:rrninants of Agricultural Structure

I now turn to the question of determinants of agricultural
structure in North India. I am particularly interested in
whether population pressure, as measured by rural population
density, has an impact on structure. As noted in an earlier
section, we know that population growth impacts on the demand
for food and non-food goods. We also know that it affects the
supply of labor. Here we are concerned with its additional supply
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side effects through the agricultural structure variables. If we
can identify the impact of population pressure and other variables
on the structural variables, we can combine the estimates of this
section with the short run estimates of the previous section to
identify output, supply and input demand effects. (In the section
to follow I will also compute price effects.)

The central conceptual issue in the treatment of the structure
variables is that of simultaneity between prices and the structural
variables. I am treating prices as determinants of structural
variables in this section. There is, of course, the question as
to whether structure determines prices. I am dealing with this in
two ways. First, and most importantly, I am arguing recursiveness.
Prices affect structure with a lag and structure affects current
prices. Thus in the regressions reported in Table 8, all indepen
dent (right-hand) variables are lagged an average of four years
(actually I use a distributed lag equally weighted over t-l to
t-4 lagged periods). In this way I attempt to avoid the simul
taneity problem. Second, I also use the exogeneity argument that
applied in the pr.evious section to bolster the case for treating
prices as exogenous. The issue here is whether the independent,
right-hand-side variables are determined or chosen by the agents
determining the dependent variables. In the case of the structural
variables which are determined by farmers, i.e., farm size and
the ratio of cultivators to laborers, one can say that the indepen
dent variables are exogenous for that reason. The argument also
holds for variables such as rural electrification, roads,
literacy and irrigation intensity.to the extent that local politi
cal units determine these investments taking into account the
existing structure.

Table 8 reports two versions of the recursive model elastici
ties (the regression results are given in the appendix). Panel A
treats lagged prices as predetermined or fixed •. Farmers, politi
cians and other decision-makers are presumed to make choices
influenced by these prices as well as by the popUlation density,
rainfall and research and HYV variables. Panel B treats only the
latter variables as exogenous.

In my jUdgment, the Panel A results are defensible and
accordingly I will concentrate my discussion on them. Both sets
of results show that when price regimes and technology variables
are included in the analysis, population density impacts positively
on all structural variables except farm size. Much of this effect
is realized through political processes. The population density
effect on electrification, road building, irrigation, research
intensity and literacy operates generally in this fashion. PopUla
tion density effects on farm size and the ratio of laborers to
cultivators operate through decision-making by farm families'
and through the functioning of rural markets. Scale eoonomies
to farming are probably the major factor accounting for the
negative population density effect on farm size.

Note that in the Panel A results, I am allowing price regimes
to influence structure. If we look at farm size we note that it
is negatively affected by the price of wheat, the price of ferti
lizer and the price of tractors. A fall in the relative prices
of these items will lead to an increase in farm size largely



Table 8. m
N

Net
Research Fann Cropped Laborers!

Electricity Roads Literacy Intensity Size Area Cultivators Irrigation

A. Recursive Model Elasticities

Price of Wheat -1.7436** -.6352** -.3784** .3218* -.6374** -1.0763** -.8020** -1.1175**
Price of Rice 1. 9138** 1.0342** .1029* .3339** .1586* .1729* .0098 .9128**
Price of Coarse Cereals 2.8819** -.3051* -.3769** -.5082** .1459 .1581 .3619* .5567**
Price of Other Crops -3.0499** .1527 .4544** .1963* .3129** .8665** .2404 -1.3020**
Price of Fertilizer -1.4351* -.7758** -.0743 1.6050** -.2222 .0075 -.3644 -.2197
Wage .6100** -.1479 .3837** -.1453* .4460** .1023 .6530** 1.1860**
Price of Animal Power .0514 1.2540** .2806** .2751** .2358** -.7798** .0385 .2856*
Price of Tractor
Services 2.3469** -.6395 -.7976** -2.7432** -.6974** -.1888 -.8885** -.5296

population Density .1426 .6052 .4969 1.0228 -.6898 .5647 .6741 .4502
Research Expenditures .1339 .0685 -.0238 .6900 .0891 .0876 .0077 -.1170
High Yielding Varieties .0506 -.0199 .0532 .1335 -·.0271 .0742 .2060 .1469
Rainfall -.4329* -.4120** -.3047** -.0025 .0159 .0277 .2166 -1.1390**

B. Jointly Detennined Model Elasticities

Population Density*** .4331 .0916 .3342 .7478 -.6488 .7752 .6704 .2351
Research Expenditures*** .6311 .2555 .0156 .5153 .2254 -.0994 .1137 .0403
High Yielding
Varieties*** .2019 .0356 .0362 .0244 -.0457 .0415 .1157 .1266

Rainfall -.6176** -.9485** -.4169** -.2378** .0628 .1212 .1730 -1. 3955**

*t·oratio between 1.5 and 2.
**t ratio greater than 2.

***Significance levels were not calculated for these variables.
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through scale economy effects. The effect of the price of rice,
coarse cereals and other crops on farm size is positive. A fall
in these prices will lead to a reduction in farm size. A fall in
wage rates and in bullock rental prices leads to a decrease in
farm size. In addition to these price effects, as population d~ity

increases it has a negative impact on farm size. Note, however,
that this effect is not large enough to reduce farm size proportion
ately with population growth (the elasticity is -.68, it would be
-1.0 if the number of farms were to grow proportionately with
population, holding net cropped area constant). Research programs
in India appear to be producing scale biased technology but this
is not the case for HYV's.

The ratio of agricultural laborers to cultivator family
workers is affected by prices in a manner very similar to the price
effects on farm size. A rise in wage rates causes an increase in
farm size and in the ratio of laborers to cultivators, for example.
This is, of course, to be expected given the organization of most
Indian farms. If the farm size is expanded, more labor will be
hired, while cultivator labor may remain the same. population
density, on the other hand, has a positive effect on the ratio
since farm size decreases less than proportiona~elywith density.
Net cropped area in the typical district also responds to prices

in a similar fashion as does farm size.
ll

In general wheat prices appear to have negative effects on
pUblic investment variables while rice prices have positive effects.
One should perhaps be cautious in interpreting these effects since
there is some possible technical change effects not really
captured by the HYV and research variables.

The research intensity or investment variable is of some
interest. Note that this is current investment per unit of net
cropped area whereas the research variable treated as a determining
or independent variable is lagged cumulat~d research expenditures
weighted by cropping patterns. In general, rising output prices
increase research investment as does a r~singfertilizer price.
Research investment appears to be stimulated by falling tractor

prices. Population density has a substantial positive effect.
12

We can now proceed to compute the "long run" effects of
population density, research investment and high yielding
varieties. These can be computed as:

5
E E

ij
E

iPi=l

5
E E s

i=l Eij ip + EiR

5
EiHyv = r

i=l
E E

S
Eij jHYV + iHYV

where the·E's denote elasticities.
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For the population density elasticity this involves
multiplying the elasticity of population density on the ith
structural variable from Table 3 by the elasticity of the ith
structural variable or the ith endogenous variable from Table 4
and summing them up. In the case of research and high yielding
varieties I also add the short-run elasticity estimated in Table 4
since that was estimated holding constant the other structural
variables.

It is bnportant to recall that the analysis of structural
variables in Table 8 essentially viewed the determinants as only
partial detenninants. Actual structural variable levels of roads,
rural electrification, etc., would be expected to have a component
determined by political decisions unrelated to those included in
my analysis. Given this it will be useful to undertake an
accounting analysis of the extent to which changes in the indepen
dent variables in Table 8 accounted for the actual changes in
the dependent variables over the time period of the data base.
This accounting is provided in Table 9.

Table 9 shows that the structural determinants analysis
reported in Table 8 by no means completely accounts for the
variations in the structural variables. There are substantial
exogenous policy based determinants of most of these variables.
It would be inappropriate to attribute all of the structural
effects to popUlation density and the other variables shown in
Table 8.

I now wish to proceed to calculate the "long run" elasticity
effects of population density, research investment and HYV impor
tation on the four output supply and four input demand equations.
This is done in Table 10.

Consider first the population density effects. These tabula
tions show that as population density increases, population induced
structural changes causes increases in both output supply and input
demand. Both Panel A and B estimates show that the output
expansion favors coarse cereals. Both sets of estimates also
show that population density strongly favors fertilizer growth and
that it also has a moderately strong effect on labor demand. The
A estimates, which I regard to be reasonable, show that a ten
percent expansion in population density has a structural effect
causing a 4.3 percent increase in output and a 1.9 percent
increase in input use. This productivity expansion is not costless,
however, since .roads, electrification, irrigation and land expan
sion all have costs. Thus, we cannot sayan the basis of these
estimates whether these induced investments have had a high pay-off.

The remaining calculations in Table 10 deal with the induced
structural effects of research investment and HYV importation and
production. The short run elasticities for these two variables
reported in Table 4 are also reported in Table 10. They show that,
holding structure constant, research program investment increased
total output, but actually caused a decrease in rice and coarse
cereal output. They also caused a small net decrease in input use,
but actually caused an increase in fertilizer and tractor use
while saving labor. The calculations in Table 10 show that the
induced structural e£:fects tend generally to "correct" for output



Table 9. Accounting for Changes in Structural Variables. Percent Change 1959-1975, North Indian Data.

Actual Attributed to Change in
Structural Variables Change Population Density Research Intensity HYV's

~ B .! B ~ B

Electricity 1.4548 .0293 .0891 .2230 .7214 .1012 .4038

Roads .3528 .1245 .0188 .1141 .424 -.0398 .0712

Literacy .1996 .1022 .0687 -.0396 .0259 .1064 .0724

Research Intensity .9797 .2104 .1538 1.1493 .858 .267 .0488

Fann Size .1114 -.1419 -.1335 .1484 .3754 -.0342 -.0914

Net Cropped Area .0365 .1161 .1595 .1492 -.1649 .1484 .083

Laborers/Cultivators .8909 .1387 .1379 .0128 .1894 .412 .231

Irrigation Intensity .3872 .0926 .0484 -.1948 .067 .2938 .2538

Notes -A attributions based on Panel A elasticities Table 8.
B attributions based on Panel B elasticities Table 8.

0'1
U'I
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Table 10. Long-run Elasticity Calculations. en

en

Elasticities of Output Supply Elasticities of Input Demand
Elasticities with Coarse Other All All
Respect to Wheat Rice Cereals Crops output Fertilizer Bullock Tractors Labor Inputs

Panel A - Structural Estimates

Population
Density .202 .422 1.258 .404 .427 1.052 -.1189 -.177 .287 .193

Research -.126 .103 .016 -.011 -.019 -.170 -.008 -.242 -.024 -.038

HYV's .150 .149 .209 .091 .132 .237 .007 .155 .026 .036

Panel B - Structural Estimates

Population
Density -.018 .951 1.104 .676 .566 1.058 -.0481 -.910 .236 .118

Research .066 -.161 .057 _.136 -.060 -.076 -.005 .452 -.073 -.027

HYV's .118 .065 .187 .075 .096 .237 .002 .166 .025 .035

Research Elasticities

Short-run .023 -.085 -.102 -.176 .049 .249 -.002 .537 -.084 -.020

Long-run A -.103 .018 -.087 .164 .030 .079 . -.010 .295 -.108 -.057

Long-run B .089 -.246 -.045 .040 -.011 .173 -.007 .989 -.157 -.046

HYV E1astiticities

Short-run .278 .109 -.074 -.128 .048 .259 .012 -.122 .030 .023

Long-run A .428 .258 .135 -.037 .180 .496 .019 .033 .056 .060

Long-run B .396 .174 .113 -.053 .144 .496 .014 .044 .055 .059
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biases by favoring coarse cereals and working against other crops.
The A estimates show a roughly similar pattern on the input side
while the B estimates show the structural effects to reinforce
the tractor-using, labor-saving bias of the original estimate.

The short-run HYV effect showed a strong bias in favor of
wheat and rice and against coarse cereals and other crops. The
induced structural effects favor coarse cereals most and tend
to correct the initial biases to a small degree. The structural
effects on input use favor fertilizer use as do the short-run
effects. They are also biased in favor of tractor use while
the short-run effects were not.

Since we do not have cost data for the induced structural
changes, we must be careful not to draw cost-benefit conclusions
from the long-run elasticities for eitherHYV's or research.

V. Implications for Policy

Figure 1 depicted what could be described as a "Distributional
Policy Analysis Model". By specifying the full model, i.e., by
adding factor supply equations and output demand equations to the
producer core estimates we have a "small" general equilibrium
model with four outputs, four output prices, four variable factors
and four factor prices as endogenous variables. We can thus
compute the effect of any "shifter" variable or set of shifter
variables on the full set of endogenous variables.

The model is a distributional model in the sense that
knowledge of the effects on equilibrium prices (relative to the
non-agricultural goods price index) allows one to say something
about distributional effects. We have already noted that high
yielding varietal improvement in wheat or rice may shift the supply
curve of other crops to the left. It will result in a decrease
in wheat and rice prices and an increase in the prices of other
crops. These price changes will affect consumers according to
their consumption patterns.

Price effects for factors can also be computed. These, of
course, also have distributional implications. An increase in wage
rates, for example, will obviously improve the income of families
relying heavily on wage income. An increase in land rents, on the
other hand, improves the income and welfare of land-owners and
possibly of tenants.

The procedure for determining the effects of shifter variables
on the endogenous variables in the system can be handled in
different ways. The simplest procedure is·to derive an impact
multiplier matrix. This matrix allows the reader to determine the
specific effect of· any shifter in an output demand function, a
factor supply function.or in the producer case itself on all
endogenous variables. The matrix is formed by first expressing all
equations in the system in terms of rates of growth. (See Quizon
and Binswanger, 1982, for more details). This system of equations
can be written in matrix form as:

r;;x' = K*
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where ~ is a matrix of all elasticities in the system, Xl is a row
vector of endogenous variables and K* is column vector of shifter
variables (one for each equation). The solution expressing the
endogenous variable Xl in terms of estimated elasticities and
shifters is:

XI = Z;-lK*

Table 11 reports computations based on the Z;-l matrix for the
North India system. The elasticities utilized in its computation
are from Table 4 and from a study of consumer demand by Binswanger,
Swamy and QUizon (1982). The elasticity of labor supply is diffi
cult to specify. Rosenzweig (1977) has estimated a standard labor
supply elasticity of 0.1. This is a reasonable elasticity only if
all wages in all sectors and regions are to change simultaneously.
In the case where a wage rate in one region or sector changes
relative to wages in other regions or sectors a migration process
will be set in motion, and the elasticity of labor supply would
be higher. No fertilizer, bullock or tractor supply elasticities
have been estimated for India. The fertilizer and tractor supply
elasticities are likely to be quite high at least in the medium
run. We would consider elasticities of four to be reasonable.
Finally, the supply elasticity of bullock labor is set at 2.0.

In Table 11 three separate elasticities due to changing
population density are computed. The first two are the "standard"
effects. Column 1 shows how prices and quantities change if one
only considers the effect of population growth on demand. We note
that both output and input prices increase because of this demand
expansion, but that the increases for outputs exceed those for
inputs. We find very little effect on the price of labor.

The second column shows the effect on labor supply presuming
that a one percent increase in population growth will eventually
cause a one percent increase in the supply of labor to the agri
cultural sector. Here we note that input prices fall, particularly
for labor. This causes a decrease in production costs, hence
a fall in all output prices~ Note that the supply of rice and
coarse cereals increases. A one percent increase in the supply
of labor causes a 1.957 percent decrease in wages and a .805
percent increase in employment.

The first two effects combined present us with the basic
Malthusian arithmetic of the effect of population growth. This
arithmetic ignores induced structural effects and other policy
related effects such as investment in research, importing Hyvls
or investing in irrigation and roads. I have included the popula
tion induced structural effect and the irrigation investment,
research investment and HYV effects in the table to illustrate how
the basic Malthusian arithmetic is changed when they are considered
Note first that the induced population density effects reduce out
put prices by increasing outputs. They generally cause an increase
in input prices and an increase in input demand. They clearly have
a welfare improving effect offsetting the picture obtained in the
first two columns. This shows that the Boserup effect is serving

.._._ :t.0_ .~itigate __the Malthusian effect.



Table 11. Effects of Population Density, Irrigation, Research and HYV's Treating Prices as Endogenous.

Effects of a One Percent Change in:

Population Density Irrigation Research HYV's
Impact on On Demand On Labor Supply On Structure Intensity Short-run Short-run

output Prices

Wheat .560 -.297 -.125 -.486 -.080 -.023
Rice .812 -.466 -.217 -.180 -.098 .025
Coarse Cereals .976 -.550 -.419 -.400 -.160 .098
Other Crops .628 -.369 -.176 -.167 -.129 .080

Input Prices

Fertilizer .043 -.246 .038 -.006 -.009 .007
Bullock Labor .598 -.039 -.020 -.033 -.001 .003
Labor .021 -1.957 .001 -.099 -.176 .099

output Quantities

Wheat -.062 -.330 .162 .039 .003 .052
Rice -.015 .148 .112 .315 .011 -.006
Coarse Cereals .096 .379 -.047 .020 -.001 .012
other Crops .022 -.125 .154 .121 .053 -.040

Input Quantities

Fertilizer .172 -.982 .205 .048 -.039 .020
Bullock Labor .023 .077 .011 -.065 -.007 .006
Labor .061 .805 -.009 -.010 -.018 .010

Source: Computed 'from Quizon and Binswanger, 1982.
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The columns showing the effects of investment in irrigation,
research and high yielding varieties also generally show that
these investments increase output and decrease output prices. Only
the HYV effect actually increases the demand for labor and raises
wages. Irrigation and research are substitutes for labor. Note,
however, that by decreasing the price of output, the real wage can
be increased.

On the whole, these calculations, while incomplete, provide
the policy-maker with a picture of the options open to enable an
economy to overcome the Malthusian effect of population growth.
Some of this offset occurs naturally through induced effects. The
policy-maker has other options available to reverse these effects
in the form of investment in irrigation, research, roads, etc.
A further option is to encourage migration out of the rural areas.
The second column shows that a reduction in labor supply to
agriculture does have quite significant effects on agricultural
laborers.

Table 12 shows the average percentage change in the variables
in the North Indian data set over the 1959-60 to 1974-75. It is
useful to review these changes against both the results of the
study discussed in previous sections of the paper and against the

backg~ound of the literature on the world food problem.
13

The
general picture of agricultural change in Table 12 is moderately
encouraging. Wages have risen slightly more than commodity prices.
Production per capita has increased. Part of this increase is
due to an expansion of input use, particularly of fertilizer and
tractors. Nonetheless, the weighted average output growth (.428)
has exceeded the weighted average input growth (.312) by a substan
tial amount. Even when considering the growth in net cropped
area and irrigation intensity we are left with a healthy
productivity residual. This is in considerable contrast to at

14
least some and perhaps most projections made in the early 1970s.
Furthermore, it was accomplished with very low investments in
land expansion.

It is also quite clear from Table 12 that structural variables
have changed over the period, and from the analysis presented in
this paper, the variables have had much to do with the performance
of_ the India agricultural economy. Investment in irrigation, road~

electrification, research, HYV importation and clearing new land
have more than offset the tendency for population pressure to
force a decline in rural wages. A considerable part of these
changes can be said to have been induced by population growth
itself. Our data suggest, however, that this induced structural
change would have been insufficient to offset the declining real
wage effects of population growth. Purposive policy action was
required to enable this.

India has enjoyed a substantial inflow of high yielding

variety technology ov~r the period of analysis.
15

This technology
appears to have been labor using to some degree. virtually all
other structure effects including investment in India's agricultur
al research system have had relative labor savings effects. OUr
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Table 12. percentage Changes: North India Variables 1959-60 to
1974-75.

Output

Wheat

Rice

Coarse Cereals

Other Crops

Inputs

Fertilizer

Tractors

Bullocks

Labor

Agricu1tura1 Laborers

structural Variables

Literacy

Electrification

Roads

Irrigation

Farm Size

Laborers/Cultivators

Research

population Density

Net Cropped Area

Prices

1.0082

.8855

1.0527

1.1537

.8711

.9572

.9033

1.1762

.1996

1.4548

.3528

.3872

.1114

.8909

1.6657

.2057

.0365

Quantities

.9181

.2549

.1277

.2175

1.7990

1.5765

.0961

.2063

.8170
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data also showed that substantial scale economies appear to have
characterized North India agriculture over the 1959-75 period.

When we recognize that the inflow of HYV's from outside
India had pretty much run its course by 1975 and that technical
change had produced some scale economies it would appear that the
"labor absorptive capacity" of the India agricultural sector could
not continue as it had during the study period. From 1959-75 the
landless labor force in North India grew by eighty percent while
the number of cultivators grew very little. It appears that the
Green Revolution with its labor using bias was the major factor
allowing the expansion of the landless labor force without a

d I , , 1 16ec 1ne 1n rea wages.
Two other factors may also have mattered. The first is the

rather poor performance of India's industrial sector in terms of
providing employment. The second is the possible changes in the
institutional structure of rural labor markets which could shift
some laborers from cultivator family status to agricultural

labor status.
17

In any case this study has shown that the agricultural sector
does not have a high capacity for absorbing increases in the labor
force. The Green Revolution period was a bit of an aberration in
this regard. The 1981 census data are now revealing that a
significant decline in the share of the labor force in agriculture
has taken place. This has occurred in spite of continued poor
industrial employment performance. It would appear that it will
continue into the next two decades with high rates of rural-urban
migration in the offing. If this rural to urban migration does
not take place, real wages to the large agricultural labor force
in India and the earnings of family labor will not rise.

NOTES

1. See Boserup (1965, 1981) for the treatment of population

dP

pressure.
2. Actually there is also an
but this is generally ignored.
is based on the following:

P = A x ~ = A x Y
A

interaction term for large changes,
For small changes this accounting

dA x Y + dY x A

(2)

Y A dA dY
dPIP = dA x p + dY x P = A + Y

3. See Binswanger (1975), Diewert (1973), Lau (1969), and
Yotopolous and Lau (1973).

4. Formally let:

(1) H(Y,X,Z) = 0 be the transformation function by which
a vector of variable factors X and a vector of
fixed factors (including farm structure) Z are
transformed to a vector of outputs Y.

Then the maximized profits function will be:

rr* = (P" P., Z)
1 J

where the Pi are output prices and theP
j

factor

prices. Then Hotelling-Shephard lemma shows that:

(3) Clrr*/ClP.
1

Y.
1

Y. (P., P" Z)
1 1 J



(4) an*/ap. = X
J j

x. (P., p., Z)
J J. J
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are the factor demand equations.
5. See Quizon and Binswanger (1982) for a discussion of this

rrodel.
6. See Evenson (1982) for further details of the data set.
7. See Evenson (1976) and Evenson and Kislev (1973), for a

treatment of the role of climate in technology diffusion.
8. See the Asian Development Bank's (1977) Survey for a

discussion of these exhibits. Also Mellor (1976).
9. See Krishna (1975), sidhu (1974).

10. See Arndt, et al (1977), Boyce and Evenson (1975), Evenson
(1968), Evenson and Jha (1973), Jha and Evenson (1974) and Mohan,
Jha and Evenson (1973) for previous estimates of research produc
tivity in India.

11. Few previous studies have examined the determinants of
net cropped area. See Yamaguchi and Binswanger (1975) for an
attempt to do so.

12. In recent paper, Judd, Boyce and Evenson (1983) report
an investment analysis for research consistent with these results.

13. See Asian Development Bank (1977) and Bardham and
Srinivasan (1974) and Mellor (1976).

14. See International Food Policy Research Institute (1977)
for a major projection of this type, also NCAER (1970).

15. See Evenson and Kislev (1975), Hayami and Ruttan (1972)
and Judd, Boyce and Evenson (1983).

16. Hayami and Herdt (1976) provide an analysis of subsistence
farming showing how small farmers are affected by technology.

17 .. See Clay (1976), Krishna (1975) and Binswanger and Ruttan
(1978) .

APPENDIX
SYSTEMS OF OUTPUT SUPPLY AND FACTOR DEMAND

Systems of output supply and factor demand equations can be
derived from a profit function. It should be noted that systems
of output supply and factor demand equations could exist indepen
dently of the behavioral mechanisms of profit maximization, as long
as the behavior of individual agents is sufficiently stable over
time and can be aggregated over farmers. Therefore, the estimated
equations are useful for economic analysis regardless of whether
the theory restrictions of profit maximization hold. However, if
profit maximization does not hold, we cannot make inferences
from the supply and demand equations about the"production function
underlying them, since behavioral and technological relationships
are then confounded in those equations.

We now adopt the following convention. There are n
commodities, Y

i
, of which the first m are outputs and those

indexed m + l ••• n are variable inputs under the control of the
individual agent, i.e., we have an (n x 1) vector of commodities
Y such that
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Y. > 0 fo r i = 1. .• m and Y. < 0 for i = m + 1. .. n • (1)
J. - J.-

These commodities have prices Pi ~ 0 for all i. IT is variable

profits or return to fixed factors of production and IT = P where
P is an (n x 1) vector. Since inputs are defined as negative
quantities they subtract from revenues of the positive outputs.
There are also k fixed factors of production, Zk' k = l .•. k such

as fixed capital or land quality. Let t stand for time or tech
nology index. If a sufficiently "well-behaved" transformation
function (for the conditions which must be imposed on the trans
formation function see Diewert, 1978) exists, g(Y,Z,t) = 0 and
agents maximize variable profits IT, then a profit function exists
which relates maximized profits IT* to the price of the variable
commodities, the fixed factors and time

TI* = TI* (P,Z,t) (2)

which has the following properties (where TI~ and IT* are deriva
J. ij

tives of the profit function with respect to the subscripts):
(i) The profit function is monotonically increasing in P if

it is an output price and monotonically decreasing in P
if it is an input price. The output supply and factor
demand curves are

> 0 i
Yi = IT; (P,Z,t) ~ 0 i

1, ...m
m + l, ••. n. (3)

(4)

(ii) The profit function is symmetric, i.e.,

IT •. = IT
J.J ji

(iii) The profit function is convex, i.e., the (singular)
matrix of its cross derivatives IT .. is positive semi-

J.J

definite or all its characteristic roots are positive or
zero.

(iv) The profit function is homogeneous of degree one and the
supply and demand equations are homogeneous of degree
zero. The matrix

[n ..] = [:Yi~]
J.J Pi Yi

defines the factor demand and output supply elasticities
and the following constraint on these elasticities holds:

n
r

j=l
n..

J.J
o (5)
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We considered two functional forms for equation (2) in our empirical
work. The Generalized Leontief is written as

(6)rr* = ~~b . .p~/2p~/2 + ·~kEb'kP'Zk + J.~bJ.'tPJ..t
J.J J.J J. J J. J. J.

The corresponding factor demand and output supply system is given
in Panel A of Appendix Table 1. All n equationp can be estimated
jointly but the profit function (6) is not linearly ipdependent

n

(7)Y.q. + Y
J. J. n

n-l
E

i=l

rr
P

n

rr

since it is the linear combination E Y,P, of the individual
i-l J. J.

equations. Note that in this system homogeneity is not testable
since for each equation nii is estimated residually and we have no .

other independent estimates of it. This characteristic is also a
serious liability when data sets are not complete.

The second functional form is derived from the Normalized
Quadratic profit function. (For a discussion of normalized profit
functions see Lau, 1977). A normalized profit function is derived
by stating the initial profit maximizing problem in terms of

P.
J.

normalized prices qi = P- where all prices and profits are divided
n

by the price of the n'th commodity. Normalized profits then are
written as

Y
i

• The quadratic normalized

rr

arr
Shephard's Lemma then reads that ~

J.
profit function is written as

n-l n-l n-l n-l' n-l
a + E a.q.+! E E b .. q,q.+ E Eb. g,Z + E b. git

o i=l J. J. 2·i~1 j=l J.J J.. J i=l k J.k ]. k i=l J.k
(8)

(9)b. ,q. + Eb Z + b
J.J J k ik k it

a. +J.Y.J.

The output supply and factor demand curves for the first n-l out
puts and factors are given in Panel B of Appendix Table 1, written
in terms of the original prices. Homogeneity of degree zero is
imposed on the equations and cannot be tested. Symmetry is tested
in the usual way. Note that in this system we do not have the
n'th commodity equation which has to be derived from equation (8)
and the commodity equations

n-l
r

j=l
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Appendix Table 1. output Supply and Factor Demand Formulae and
Restrictions.

Form of Factor

Demand and

Output Supply

... A. Generalized Leontief B. Normalized Quadratic

(~~
n-l p.

Y.= a.+ E b .. Y.= a.+ E b .. --1.
1 1

j7'l 1J 1 1
j=l 1J Pn

Equations

i 1, ... , n. i = 1, ... , n-l

1 n-l n-l
Y = a -- E E b ••q.q.

n 0 2 i-I j-l 1J 1 J

Homogeneity Imposed, not testable Imposed, not testable

Synunetry

Elasticities

b .. = b i ~ j
1J ji

b ..
1J

b .. i ~ j, i ~ n
J1

cross price
i~j, i~n

OWn price

i~j, i~n

-~(~r
p.

nij nij b .. -2:. i~j i~n- 2Y. p. 1J Y.1 1 1

b GJ~ p... P.

nii - E -!.l -2 Tl .. = b .. .....!. i~j i~n
j~i 2Yi Pi 11 11 Y.

1

P. n=l
n
nj

__._J_Eb P
p 2 i=l ij i

nYn
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n-l
From equation (7) we can compute Y* = ~* - E Y~ q~ and substi-

, n i=l ~ ~

tuting into this equation (8) and the commodity equations we have

Y
n

n-l n-l
ao - 1/2 E E b

iJ
, qi qJ'

i=l j=l
(10)

The derivatives of this equation with respect to individual prices
j < n are

dY n-l P,
n

E ~

~= b .. 2"
J i=l ~J Pn

(11)

from which we can compute the elasticities for the n'th equation
as

dY P. P, n-ln
~= _ ----..J......; E b ..n =~ p.

nj Y 2
i=l ~J ~

J n P Yn n

(12)

Finally, nnn can be determined residually via equation (5) as

n = - En,. Note that one could include equation (6) in the
nn j nJ

estimation process or leave it out and estimate the elasticities
of the n'th equation residually.

All equations reported in this study are estimated jointly by
Generalized Least Squares, taking account of error interdependence
across equations (Zellner, 1963). Dummy variables for effects are
included in the ,equations. Restrictions across equations are then
tested via F tests. The functional form reported in Appendix
Table 2 is the normalized quadratic. Elasticities at the means are
reported in Table 4 in the text. Appendix Table 3 reports the
structural regressions utilizing the same form. All independent
variables are lagged five years.

*Partial support of the study on which this paper is based was
provided by the Program in Research Population and the Environment
at Yale supported by the General Services Foundation.
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Appendix Table 2. Third stage System Estimates, Producer Core Mode1.*

Parameter
Estimate t Ratio

Dependent Variable: Quantity of Wheat Produced

Intercept -1197.45 -2.4851
Wheat Price/Wage 5440.989 3.2911
Rice Price/Wage -2132.65 -2.0897
Cereal Grains price/Wage 1058.865 1.5029
Other Crops price/Wage -629.323078 -0.6134
Fertilizer price/Wage 22.301092 0.0386
Animal Power Price/Wage -506.639154 -1.1681
Tractor Services price/Wage 6.277948 0.0507
Electrification -13.876884 -0.9460
Roads -1074.92 -0.8653
Rainfall 2.820626 2.2577
Irrigation Intensity 531.500936 9.3836
Net Cropped Area -1.546093 -0.5752
High Yielding Varieties 493.962476 8.1636
Research Expenditures 56.419306 0.4753
Research Expend. x HYV's -0.588203 -0.2170
Farm Size 2438525 1.5920

Dependent Variable: Quantity of Cereal Grains Produced

Intercept -443.311078 -2.3914
Wheat price/Wage 1058.865 1.5029
Rice Price/Wage -405.296967 -0.6999
Cereal Grains price/Wage 186.649789 0.2898
Other Crops Price/Wage -786.500457 -1.4914
Fertilizer Price/Wage 509.900050 1.2650
Animal Power Price/Wage 165.486012 0.5173
Tractor Services price/Wage -72.608036 -0.7421
Electrification 10.081343 1.6553
Roads 1146.224 2.1268
Rainfall -0.960473 -1.8464
Irrigation Intensity 137.579023 5.6064
Net Cropped Area 3.694543 3.0805
High Yielding Varieties -55.250082 -2.0909
Research Expenditures -87.251138 -1.6966
Research Expend. x HYV's 1.851418 1.5651
Farm Size -93529.8 -0.1412

Dependent Variable: Quantity of Other Crops Produced

Intercept 641.019085 1.9463
Wheat Price/Wage -629.323078 -0.6134
Rice Price/Wage -680.926556 -0.7972
Cereal Grains Price/Wage -786.500457 -1.4914
Other Crops Price/Wage 2606.748 2.4520
Fertilizer Price/Wage -851.788963 -2.1325
Animal Power Price/Wage -146.604434 -0.4728
Tractor Services Price/Wage 7.589516 0.0866
Electrification 62.660977 4.6665
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Parameter
Estimate t Ratio

Dependent Variable: Quantity of Other Crops Produced (continued)

Roads -4693.74 -3.9472
Rainfall 0.444560 0.3901
Irrigation Intensity 174.971537 3.1077
Net Cropped Area 9.074169 3.1901
High Yielding Varieties -367.511199 -6.5680
Research Expenditures 429.798486 3.8922
Research Expend. x HYV's 8.850072 3.5335
Farm Size -3061838 -2.0909

Dependent Variable: Quantity of Rice Produced

Intercept -775.723504 -2.4734
Wheat Price/Wage -2132.65 -2.0897
Rice Price/Wage 4568.581 3.8078
Cereal Grains Price/Wage -405.296967 -0.6999
other Crops Price/Wage -680.926556 -0.7972
Fertilizer Price/Wage 745.379959 1.7360
Animal Power Price/Wage -277.414093 -0.8357
Tractor Services Price/Wage 37.401099 0.3870
Electrification 4.312607 0.3173
Roads -3202.39 -2.6435
Rainfall 5.051735 4.4227
Irrigation Intensity 90.774764 1. 5748
Net Cropped Area 11. 719774 3.9995
High Yielding Varieties 74.393351 1. 3432
Research Expenditures -210.165998 -1.9080

Research Expend. x HYV's 8.162760 3.2981

Farm Size 2"929818 1.9699

Dependent Variable: Quantity of Fertilizer Used

Intercept 171.292420 1.0334
Wheat Price/Wage 22.301092 0.0386
Rice Price/Wage 745.379959 1.7360
Cereal Grains Price/Wage 509.900050 1.2650
other Crops Price/Wage -851.788963 -2.1325
Fertilizer Price/Wage -1126.49 -1.7798
Animal Power price/Wage 2030.338 5.5226
Tractor Services Price/Wage -181.613799 -0.8123
Electrification -29.545975 -7.0766
Roads 682.668488 2.0718
Rainfall -1.724165 -4.6318
Irrigation Intensity -123.070252 -8.6705
Net Cropped Area -0.696963 -1.1624
High Yielding Varieties -62.475835 -3.1985
Research Expenditures -72.195838 -1.9851
Research Expend. x HYV's -4.810002 -5.5671
Farm Size 1754791 4.3328
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Appendix Table 2. Third Stage System Estimates (continued).

Parameter
Estimate t Ratio

Dependent Variable: Quantity of Animal Power Used

Intercept -371.779063 -9.4215
Wheat Price/Wage -506.639154 -1.1681
Rice Price/Wage -277 .414093 -0.8357
Cereal Grains Price/Wage 165.486012 0.5173
Other Crops Price/Wage -146.604434 -0.4728
Fertilizer Price/Wage 2030.338 5.5226
Animal Power price/Wage 430.536348 1.0960
Tractor Services Price/Wage 8.630087 0.0800
Electrification -7.165255 -2.1220
Roads 1714.507 5.4410
Rainfall -0.414171 -1.4668
Irrigation Intensity 53.978481 3.5673
Net Cropped Area 0.494309 0.6095
High Yielding Varieties -35.989254 -2.3036
Research Expenditures 18.966421 0.6136
Research Expend. x HYV's -1.197031 -1.7059
Farm Size -1343605 -3.4518

Dependent Variable: Quantity of Tractor Services Used

Intercept 48.739176 2.2464
Wheat Price/Wage 6.277948 0.0507
Rice Price/Wage 37.401099 0.3870
Cereal Grains price/Wage -72.608036 -0.7421
Other Crops price/Wage 7.589516 0.0866
Fertilizer price/Wage -181.613799 -0.8123
Animal Power price/Wage 8.630087 0.0800
Tractor Services Price/Wage 77.294228 0.3457
Electrification -0.838375 -0.8338
Roads -124.059874 -1.3528
Rainfall -0.159763 -1.9400
Irrigation Intensity -38.459232 -9.1392
Net Cropped Area 0.619420 2.8422
High Yielding Varieties 31.585602 8.1358
Research Expenditures -24.006107 -3.0092
Research Expend. x HYV's -2.934679 -15.8097
Farm ·Size -331818 -2.9152

Dependent Variable: Quantity of Labor Used

Intercept -921.155221 -6.8206
Wheat price/Wage -34.690542 -0.0293
Rice Price/Wage 1858.665 2.1220
Cereal Grains Price/Wage -2558.63 -2.7385
Other Crops Price/Wage -222.292059 -0.2739
Fertilizer Price/Wage -5846.62 -1.9950
Animal Power Price Wage -1853.24 -1.6699
Tractor Services Price/Wage 6101.832 2.1297
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Appendix Table 2. Third Stage System Estimates, (continued).

Parameter
Estimate

Dependent Variable: Quantity of Labor Used (continued)

t Ratio

Electrification
Roads
Rainfall
Irrigation Intensity
Net Cropped Area
High Yielding Varieties
Research Expenditures
Research Expend. x HYV's
Farm Size

26.439776
-523.776095

-1. 779467
-101.984933

-0.869722
-85.239690
350.020782
-1. 727959

5720340

3.1173
-0.6578
-2.4936
-2.7016
-0.4394
-2.0578

4.3136
-0.9377

5.8094

*Because the input quantities used in this system of equations are
negative, signs on the parameter estimates in these equations
(fertilizer, animal power, tractor services, and labor) are
actually the reverse of those reported.
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Appendix Table 3. structural Regression Estimates.

Dependent Variable: Electrification

Intercept
Price of Wheat
Price of Rice
Price of Cereal Grains
Price of Other Crops
Price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor services
Population DensitY2
Population Density
Research Expenditures
Research Expend. x HYVls
High Yielding Varieties
Rainfall

Intercept
Price of Wheat
Price of Rice
Price of Cereal Grains
Price of Other Crops
Price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor Services
population DensitY2
Population Density
Research Exp~nditures

Research Expenditures x HYVls
High Yielding Varieties
Rainfall

Dependent Variable: Roads

SSE
DFE
MSE

SSE
DFE
MSE

121167.2
271

447.111349

48.896006
271

0.180428

F Ratio 27.49
Prob>F 0.0001
R-Square 0.5868

Parameter
Estimate t Ratio

-133.766756 -5.8090
-29.399558 -2.8177

36.474351 6.0571
49.701674 6.9758

-38.427199 -7.7470
-44.032752 -1.6989
11.487319 2.2739

1.238055 0.1605
58.181465 3.0137

0.065372' 8.6372
-.0000078506 -9.1079

1.132107 1.0187
-0.058108 -1.7971

0.634444 1.0355
-0.016356 -1.9128

F Ratio 67.78
Prob>F 0.0001
R-Square 0.7779

Parameter
Estimate t Ratio

-0.126595 -0.2737
-0.535722 -2.5559

0.985959 8.1507
-0.263224 -1.8391

0.096245 0.9659
-1.190657 -2.2868
-0.139293 -1.3726
1.510272 9.7464

-0.792984 -2.0448
0.001140733 7.5027

-1.07994E-07 -6.2370
0.007569518 0.3391
0.001418811 2.1843

-0.014343 -1.1654
-0.000778557 -4.5325
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Appendix Table 3. structural Regression Estimates (continued).

Dependent Variable: Literacy

SSE
DFE
MSE

2006.656
271

7.404637

F Ratio
Prob>F
R-Square

Parameter
Estimate

40.70
0.0001
0.6777

t Ratio

Intercept
Price of Wheat
Price of Rice
Price of Cereal Grains
Price of Other Crops
Price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor Services
Population DensitY2
Population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

20.467601
-4.881591

1.501175
-4.973343

4.380572
-1.745470
5.528046
5.168894

-15.129330
0.0097219

-7.89157E-07
-0.053049

-0.00580319
0.234861

-0.00880914

6.9068
-3.6356

1.9372
-5.4241
6.8625

-0.5233
8.5031
5.2070

-6.0897
9.9813

-7.1144
-0.3709
-1.3946

2.9788
-8.0053

Dependent Variable: Research Intensity

SSE
DFE
MSE

16.740868
271

0.061774

F Ratio
Prob>F
R-Square

Parameter
Estimate

180.22
0.0001
0.9030

t Ratio

Intercept
Price of Wheat
Price of Rice
Price of Cereal Grains
Price of Other Crops
Price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor Services
population DensitY2
population Density
Research Expenditures
Research Expend•.x HYV's
High Yielding Varieties
Rainfall

0.707046
0.214362
0.251432

-0.346260
0.097705
1.945580

-0.108067
0.261703

-2.686744
0.0002472118
-2.94844E-08

0.158221
-0.00202262

0.03897,6
-.0000037578

2.6122
1.7479
3.5523

-4.1346
1.6758
6.3862

-1.8199
2.8863

-11.8400
2.7788

-2.9101
12 .. 1125
-5.3218

5.4122
-0.0374
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Appendix Table 3. Structural Regression Estimates (continued)

Dependent Variable: Farm Size

SSE
DFE
MSE

.00001410938
271

5.20641E-08

F Ratio
Prob>F
R-Square

Parameter
Estimate

147.47
0.0001
0.8840

t Ratio

Intercept
price of Wheat
price of Rice
Price of Cereal Grains
Price of Other Crops
Price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor Services
population DensitY2
Population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

0.003607859
-0.000455319
0.0001281146
0.0001065672

0.000166964
-0.000288797
0.0003557744
0.0002404754

-0.00073248
-6.76366E-07

5.19124E-11
.00001784506
2.78546E-07

-.0000073742
2.54022E-08

14.5192
-4.0440
1.9716
1.3861
3.1193

-1.0326
6.5262
2.8890

-3.5161
-8.2813

5.5812
1.4881
0.7983

-1.1154
0.2753

Dependent Variable: Laborers/Cultivators

SSE
DFE
MSE

3.719489
271

0.013725

F Ratio
Prob>F
R-Square

Parameter
Estimate

54.63
0.0001
0.7384

t Ratio

Intercept
Price of Wheat
Price of Rice
Price of Cereal Grains
Price of Other Crops
price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor Services
Population DensitY2
population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

0.735273
-0.142578

0.001965327
0.067373
0.031940

-0.117876
0.129643

0.009777923
-0.232224

. -0.000212669
3.38411E-08

-.0000678433
.00006712723
0.009984877

.00008634149

5.7631
-2.4664
0.0589
1. 7067
1.1622

-0.8209
4.6318
0.2288

-2.1711
-5.0715

7.0862
-0.0110

0.3747
2.9415
1.8225
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Appendix Table 3. structural Regression Estimates (continued)

Dependent Variable: Irrigation Intensity

SSE
DFE
MSE

27445.53
271

101. 275012

F Ratio
Prob>F
R-Square

Parameter
Estimate

66.11
0.0001
0.7735

tRatio

1.1833
-3.9195

6.2705
2.9247

-7.1776
-0.5646

9.5949
1.9347

-1.4759
9.6895

-9.2369
-0.8333
-1. 7194

3.1124
-10.9427

12.967776
-19.463449

17.970854
9.917366

-16.944410
-6.964110
23.069265

7.102814
-13.560755

0.034903
-.0000037892

-0.440711
-0.026459

0.907554
-0.044533

Intercept
Price of Wheat
Price of Rice
Price of Cereal Grains
Price of Other Crops
Price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor Services
Population DensitY2
Population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

Dependent Variable: Net Cropped Area

SSE
DFE
MSE

23473647
271

86618.62

F Ratio
Prob>F
R-Square

Parameter
Estimate

30.18
0.0001
0.6093

t Ratio

Intercept
Price of Wheat
Price of Rice
Price of Cereal Grains
Price of Other Crops
Price of Fertilizer
Wage Rate
Price of Animal Power
Price of Tractor Services
Population DensitY2
Population Density
Research Expenditures
Research Expend. x HYV1s
High Yielding Varieties
Rainfall

5353.014
-756.520328

137.331376
113.665028
455.100045

9.622916
80.267170

-782.665611
-195.094706

-1.500906
0.0001654346

23.331758
-0.561569
18.643815

0.043662

16.7015
-5.2093

1.6385
1.1462
6.5918
0.0267
1.1415

-7.2898
-0.7261

-14.2473
13.7895

1.5084
-1.2478

2.1863
0.3669
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Appendix Table 3. structural Regression Estimates (continuedl.

Dependent Variable: Electrification

Intercept
Population. DensitY2
population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

Intercept
Population DensitY2
Population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

Dependent Variable: Roads

Intercept
Population DensitY2
population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

Dependent Variable: Literacy

SSE
DFE
MSE

SSE
DFE
MSE

SSE
DFE
MSE

173905.7
279

623.317966

87.429272
279

0.313367

3685.073
279

13.208148

F Ratio 31.91
Prob>F 0.0001
R-Square 0.4069

Parameter
Estimate t Ratio

-58.739008 -3.4938
0.042742 6.1177

-.0000047906 -6.2782
4.287136 6.5770

-0.131509 -6.8516
1.855950 4.9592

-0.023336 -2.5227

F Ratio 70.57
Prob>F 0.0001
R-Square 0.6028

Parame'ber
Estimate t Ratio

0.598078 1.5865
0.001202233 7.6744

-1.43488E-07 -8.3867
0.071298. 4.8783

-0.00113566 -2.6389
0.015658 1.8660

-0.00167909 -8.0954

F Ratio 32.06
Prob>F 0.0001
R-Square 0.4081

Parameter
Estimate t Ratio

20.109746 8.2169
0.006548752 6.4390

-5.31972E-07 -4.7893
0.073645 0.7761

-0.00148201 -0.5304
0.143087 2.6265

-0.012052 -8.9499
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Appendix Table 3. structural Regression Estimates (continued).

Dependent Variable: Research Intensity

SSE
DPE
MSE

32.123924
279

0.115140

F Ratio
Prob>F
R-Square

Parameter
Estimate

203.34
0.0001
0.8139

t Ratio

Intercept
Population DensitY2
population Density
Research Expenditures
Research Expend. X HYV's
High Yielding Varieties
Rainfall

Dependent Variable: Farm Size

0.534105
0.0003503171
-5.38607E-08

0.114950
-0.00107578

0.011881
-0.000355031

2.3374
3.6892

-5.1935
12.9751
-4.1238

2.3357
-2.8239

Intercept
Population DensitY2
population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

SSE
DFE
MSE

.00002048216
279

7.34127E-08

F Ratio
Prob>F
R-Square

Parameter
Estimate

0.003857714
-.0000010357
9.36524E-11

.00005009734
1. 38882E-08

-.0000093653
-1.00550E-07

229.56
0.0001
0.8316

t Ratio

21.1430
-13.6595
11.3093

7.0818
0.0667

-2.3059
-1.0016

Dependent Variable: Laborers/Cultivators

Intercept
population DensitY2
population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

SSE
DFE
MSE

4.693217
279

0.016822

F Ratio
Prob>F
R-Square

Parameter
Estimate

0.739966
-0.000361956

5.21914E-08
0.004469568

0.0002486863
0.004187066

.00006898596

94.35
0.0001
0.6699

t Ratio

8.4723
-9.9726
13.1664

1.3199
2.4941
2.1536
1.4356
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Appendix Table 3. structural Regression Estimates (continued).

Dependent Variable: Irrigation Intensity

SSE
DFE
MSE

50896.7
279

182.425452

F Ratio
Prob>F
R-Square

parameter
Estimate

64.22
0.0001
0.5800

t Ratio

Intercept
Population DensitY2
population Density
Research Expenditures
Research Expend. x HYV's
High Yielding Varieties
Rainfall

56.454312
0.011048

-.0000010842
0.234804

-0.00216685
0.643282

-0.054466

6.2069
2.9230

-2.6264
0.6658

-0.2087
3.1773

-10.8837

Dependent Variable: Net Cropped Area

SSE
DFE
MSE

38515997
279

138050.2

F Ratio
Prob>F
R-Square

Parameter
Estimate

26.03
0.0001
0.3589

t Ratio

Intercept
Population DensitY2
population Density
Research Expenditures
Research Expend. x HYV' s
High Yielding Varieties
Rainfall

3734.558
-1.198719

0.0001375912
-21.071222

-0.098281
8.976008
0.190834

14.9260
-11.5288

12.1164
-2.1721
-0.3441
1.6116
1.3862
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7
Agricultural Development Planning:
The Thailand Case

Earl O. Heady

Developing countries have many things in carm:>n. 'Ibese COOlIron
characteristics include a shortage of researd1 arrl educational
resources and a general lack of capital. Also, it is not uncaruron
for them to use pricing policies for basic e<moodities that favor
COnsllIOOrs wer faDners and provide disincentives for food produc
tion and agricultural transfornation. But also, they often have
rreager agricultural planning ability and are unable to cane up with
plans that are consistent with their developIOOnt goals and which
have ueans of implementation. 8anetimes they are even confused
with and over their developl'leIltal goals. An i.Inp:>rtant reason for
the lack of planning capabilities is the lack of a ~ll OI:ganized
and trainel group of agricultural econanists. The void typically
exists oocause admi.nstrators or planners who <b prevail have not
yet recognized agricultural economics as a ~rt:hy field, resources
do not exist for training personnel, salaries are too low to keep
graduate degree personnel together in a governrrent agency once they
are trained and occasionally the political administrators do not
want systematic analysis and plann.inJ conducted.

tmile sane developing countries have considerably ilOre econo
mic analysis and planning ability than 30 years ago, a fairly large
prqx>rtion still have only rreager capabilities. In others, the
bureaucratic construction and insolation of departIoonts burdens
plann~..rs to an extent they main!y perfODn rootine and rrechanical
ronitoring tasks. In SOJl'e cases, their duties mainly siJmer down
to seeing that apprqJriated project funds are actually spent in
matever way. Perllaps, in ItDre cases, econoodc analysis and plan
ning is highly handicapr-ed by the lack of statistics. In a few
cases, even the population isn't known with· any great accuracy.

Thailand is a country \'.hich has ooen ttying to improve this
situation and is ltOVing into a realm where it may have one of the
best analytical and planning groups in the developing world.
Thailand, as a country, has several interesting characteristics.
One is that throughout the time that the rest of Southeast Asia
served as colonies, Thailand was sufficiently adept at internation
al politics that it renained an independent countty, even though
neighl:x>ring countries served in the anpires of strong Europaan
IX>Wers. Its warring and defense abilities undoubtelly also helped
it sanewhat in this respect. 'nle Royalty of the nation has alJlOSt
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a ~rshipful respect by its peqJle, even though political democracy
has hardly ever prevailed·and frequent coups serve as substitutes
for elections. Yet, even though these fr~uent governnent manges
take place am the ministers "go" with them, the count1:y has a
quite efficient civil seIVice systan for professional persons.
Their anployrrent is not withdrawn after a coup and the stability of
tenure makes it fX)ssible for prOJrams to be developed and ma.:L'1tain
ed. Also, salaries in governrtlant agencies are kept high enough to
retainllDst trained professionals.

Over the last 10 years, 'Ibailam has begun to upgrade its
econanic analysis and planning agency in the Minist1:y of t\gricul
ture and CooJ?eratives. At leMa' State University we have partici
pated in these strengthening efforts over this sane ~ricd of time.
It was possible to institutionalize several aspects of this program
and to incorporate into it ·t..~e Thais \\ho had ooen sent abrocrl for
advanced de:Jrees. In general, it was a very successful program.
As we canpleted the supposedly final year of the project, it
"stayed in place" and could and did run on its own m:rnemtum. This
is in contrast to maI"I¥ AID-financed projects over the ~rld wit~

which I am acquainted. They simply "faded away" soon after their
U.s. advisers left, even though the United States spent several
million dollars on them. Outstanding examples were in Peru, Korea,
Nigeria, and others. Pe:r:haps, the majority fall in this category.

I nCM will give a bit of historic perspective on this project
and the outlook for it in the future. After a gap of three years,
we signed an extension of this program. The purpose is not to
"shore up" a flagging project rot rather to help in an extension
and enlargemmt of a program \\hich rernainoo viable and active after
we initially finishoo it.

A graduate student naIled Sanuk SripltIDJ enrolled for a Ph.D.
de:Jree in agriculblral economics at Iowa State University in the
fall of 1964. Studying intensely, he canpleted his degree in three
years and reblrned in spring 1967 to a governnent agency, the
Division of hjricultural Econanics, as an ordinary researdl worker.
The then-director retired shortly after his return and, as the only
person with a Ph.D. de:Jree, but mainly because of his drive and
imagination, Sanuk bec~ the new director. ~rking furiously for
long days, he was able to lead a small staff of agricultural econo
mists (or perhaps just half agriculturalists without degrees in
econanics) of B.S. pecple, sprinkled with perhaps eight H.S. per
sons, to do sate relevant research and to begin to supply infor
mation \4bich was useful for national fX)licy decisions. He sta
tioned small research unit'3 in the countl:yside to generate answers
to fazm rranagement prd:>lans. He aiso strengthened Thailand's
agricultural statistics system and set up a crop refX)rtin:j service
~l to or better tJlan that of the United States. By 1970, p::>l
icymakers and administrators in the l-linistl:y of Agriculture and the
National Econanic and Social D:!velopnent Board were asking him for
mudl nnre help than he could devel~ fran a small staff with elan
entary de:Jress. They were asking him to answer the usual p::>licy
questions with sorce anphasis on ones such as: should ~ use the
funds that foreign donors have offered us and which we have appro
priated forlTDre dams, for improved water distribution systems, for
an exparXJed extension seIVice, for roore fam credit or for an

- .' ~'.. . .
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enlarged research prOjram? Should we develcp a rice buffer stock?
Should ~ extend the rice premitm (export tax) to other cammodi
ties? Should we conduct a land refom? Thailand had had an export
tax since .iJnroodi.ately after World war II when the victorious al
lies, led by England, required that Thailand p:1y an indemnity (for
declaring war on Japan's side while never firinJ a shot durin:J the
duration - they were occupiErl by Japan) and requirai the country
to deliver rice which had accumulated durin:J the conflict (due to
the inability to ship and export) to neigh1x>ring countries occupiErl
by the Japanese.

~men Sanuk returnErl in 1967, the Division of Agricultural
Economics (DAE) had only 68 anployees, including clerks, secre
taries, drivers and sane deadwood. With the demand for roore eco
nomic intelligence and extendErl agricultural statistics, he peti
tioned the goverrment for rore resources and research aid fran
international organizations. The govern.roont asked FAO to provide
the research and rocleling capability needed by the DAE to enlarge
and upgrade its program. Also, Art COutu of North Carolina State
and I were asked to cane to Bangkok in 1971 and outline a plan of
worle and ITDdeling needed to~ the wide range of problems
foreseen in Thailand. we outlined a progrcm, hcpefully of, 10 years
if donor funds were sufficient but mini.mally of 5 years, which
would help neat the needs for policy analysis and planning in the
DAE. IncludErl in the set of activities was ooilding certain analy
tical m::>del.s \\hich could be updated and used continuously. Fl'D
asked lTE to stop in Rate and discuss the proposed m:xieling and
research program. Ibwever, Fl'D said that it did not have a staff
capable of irnplaoonting such a program. Hence, the Thais turnErl to
the u.S. Agency for Intemational Developnent (AID) and Iowa state
University. While these negotiations were underway in 1972 (for a
project to begin in 1973), we had time to cbse~ sane of the data
voids and plan for their correction. Since one of the rrodels
planned was an interregional and national· mathematical programming
one, we arrangErl for a sample of 20,000 farms to be taken in 1972
to provide tedmical coefficients W:1ich would be used in the pro
cess. Of course, the 20,000 national randan sarrple also was used
for other things wch as analysis of capital and craiit use, labor
employrrent, the distribution fam incare, etc.

The project was initiated in July 1973, with a team represen
ting Iowa State University typically made up of five persons, aidErl
by short-tenn consultants. Fran the outset, our plan was to worle
ourselves out of a jcb in the S-year span of the project. we
adopted several procErlures to be sure that we would do so and that
the program being undertaken could be perpetuated. In the first
place we "became Thais" in the sense that we lived, d\lrin;J working
hours, in the sane offices with the 'lhai rrenbers of the DAE. '!his
was an important step because other rninistr:y advisers ~d by AID
rraintainErl their working headquarters in the AID buildin:] (with the
air conditioning). However, they were never able to b.lild up the
rapport and trust of the Thai staff in the manner that our team
did. Too, rather than have a counte:rpart Thai named for each of
our team manbers, Dr. Scmnuk declarErl that his whole staff and our
entire team would be countel:parts all with each other.

Our duties were sixfold: (1) to build a set of mxlels for
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analytical and planning p.lIposes: (2) to serve as researdl consul
tants or advisers to the Thai staff: (3) to provide policy analysis
and· guidance as needed: (4) to corrluct research: (5) to help organ
ize a statistics center for data acquisition and processing: and
(6) to provide training and skill upgrading of the Thai staff.

T'ae training phase was begun i.mnedi.ately and just ended last
year (although the project officially ended in 1978). It was
implemmted through three rceans: one neans was graduate training
at the M.S. and Ph.D. levels - 20 and 12 persons, respectively,
at eadl level. The fonnal graduate training was done in the united
States at four instib.1tions rot mainly at Iowa State University. A
second rreans by an in-house training program \\hereby our team
rranrers taught graudate level courses within the DAE to its enploy
ees. A wide range of subject rratter was covered includin:] micro
and macro theory, statistics, econanetrics, agricultural policy and
ma.thema.tical programming. The thiro method was on-the-job, one-on
one training of the DAE staff by our staff through their YtUIX
assignrrents. Typically, each of our team Il'IeItI1:'ers had a group of
Thais wo wo:rXed with than on their specified projects. sane of
these Thais beCCll're rather highly skilled through' this work guidance
and ~rience. In fact, through this on-t.'1e-job training and the
in-house courses, serre of the Thai staff members who remained in
the DAE and "-U:rKed on the various projects were rore practically
skilled in rrodeling and economic analysis than those who had gone
abroad for further graduate training (at the time the latter re
turned, althought.1}ey soon cane up to speed).

Of the five long--tenn staff nenbers 'We kept in Thailand, we
tried to rraintain a rrarketing-demand analyst, an agriculb.1ral
econanist with rcodeling ability, an agricultural p:>licy specialist,
a general econanist with rcodelin:.J and quantitative ability and a
statistician with sane canputer s::ience knavledge. We had an
excellent team and actually all of them (the statistician to a
lesser extent) could serve as agricultural econanic analyst, stat
istician, rcodeler and administrator. The team was off and running
alflOst as soon as it arrived. After allONing the team families a
few days to locate housing, our team and all branch leaders from
the DAE traveled to O1ing Hai in north Thailand where we all lived
together in a conference house of the forestry deparbtent. For a
week, we lived and ate together while we recame a01\lClinted and
reviev.edand developed the program for the upcoming five years. In
this manner, the group of 30 persons became quickly aOItJainted, in
a manner impossible had we remained in Bangkok at the desks in the
Ministry. Also, as a part of this irm:tedi.ate orientation program,
some Thai leaders and our team spent about 10 days visiting all
rnajor regions of Thailand by neans of h.elicq>ter. Then, further in
orientation, the DAE staff had assembled a large· library of litera
ture on the nab..1re and prcblems of the Thai agriculture and econany
and the various prescriptions for solutions of these problems. Q.lr
team studied this Iiterab.1re for l'lDst of a rronth and ~re soon as,
or ITDre, knadedgeable as their 'Ihai colleagues on the economic
aspects and prchlems of Thai agriculture. But while ~ conducted
an intensified orientation in the first ronth, we also ~re i.mrred
iately introduced to short-run policy prchlems with needs for
:inJoodi.ate answers. World grain am livestock prices had sky-
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rcx:keterl in 1973. The UnitOO States had placErl an anbargo on
soybeans to dampen price increases and had sore general price
controls in effect. '!he Thai governnent wondered if it should
limit rice exp:Jrts and ban exp:Jrts of buffalos. The buffalo were
m::wing to Hong Kong for treat while the grCMing price of rice was
burdening urban COI1S\JIrers. The goverTll1'ent also wantai to know
whether it should ~t into effect a rice buffer stock program -
and if so, what kirrl and how large. Within the first rronth our
team had s~cifia::1 a rice buffer stock rrodel which, with a bit of
additional \t,Urk later, eventually becane the ASEAN countriec;; rice
bIffer stock model. It is still in place and the only interna
tional buffer stock program ever put into effect and sane countries
outside the /\SEAN Ol:ganization are nt::M thinking about joining it.

The Thai goverrunent cabinet was anxious to get agricultural
policy solutions and they came ~dllingly to the DAE for them. Dr.
Sanuk was continuously callErl to the cabinet maetings to explain
econanic prc.blems or provide solutions for them. It was not un
canm::>n for him to return fran a cabinet neeting with a problem for
which he nee:1ed a solution in five days. What data and good logic
that were available had to be marshaled, synthesizErl and analyzed
quickly. Wo:rk was sanetimes furious and went through the night
even on the weekend. Thais ~l:k hard and play hard am they usual
ly got the \t,Urk ck>ne. Since our t.P-ain rrenbers were senior to the
DAE staff as econanists, they were generally callErl upon to help or
do the task. While we shortly had to limit the amount of time our
team could \t,UlX on short-tenn, put-out-the-fire policy problems,
they continued to CD so throughout the project. Their involvanent
was gratifying to them. Frequently, they would finish a policy
analysis one ~ek and read in the paper the following week that
Parliarrent had votErl to adopt it. A large set of problems were
analyzed including grain prices and storage p)licies, \'bether to
invest in improved truck or barge trans,?)rtation for rice, fann
credit programs and rural development strategies. The nanbers of
the team were requestErl to detennine the best place to relocate the
Bangkok fish market. Applying a transportation roodel, t.heir answer
was in the northwest Part of the city near the aiqx>rt along a
major highway. Ministry officials were stunnm to hear that the
location wasn't on the O1a Pao River as it always had been until
they were shown that 50 percent roore fish were transporterl into the
city by truck than by boat. When the government decidErl to build a
large fann m:u:ket in or around Bangkok so that fanners could market
direct to conSl.lITErs, restaurants and wholesalers, team members were
again asked to designate the location.

Since our main mission was the building of analytical and
planning rrodels, conducting research and upgrading the abilities of
the mE staff, we had to determine the proportion of time that team
members spent on these policy prc:blerns. Too, at the outset, them
had been requests for personnel fran the ISU team to appear before
the cabinet. After sane discussion, ~ decidErl that it was alright
for our staff to \t,Urk on p:>licy problems but that they shouldn't
appear before the cabinet because it might take on a political
tinge if goverI1l'IeI1t administrations changed. Dr. Scmnuk, with his
Thai civil service status, could provide the tetter linkage to the
decision makers. This was probably the right decision because
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there ~re several coups during our stay. Vbile one was fairly
violent and our office building was pockmarke1 by machine gun
bullets, subsa:jUent generals generally brought down the previous
goverl1lrent without bloodshe1. Curfews were sometimes in effect.
If rrembers of our tean '-vere doing statistical won or solving
rrodels at the Ccrnputer center at night and ran past 10:00 p.m.,
they would have to spend the rest of the night on a cot in the
center - until the curfew expire1 at 6:00 a.m. the next IlDrning.

\IDen 'o'Ie arrived in l3aDJkok the DAE had no ccrnputer and the
Ministry of Agriculture and Cooperatives had only one, an IBM 1130,
confUter in the irrigation depart.'Tlent. It was not easily access
ible to our group. Yet, here ~ were going to develop an agricul
tural statistics center and construct large-scale rrodels to be
solved. Our 20,000 fcu:m sample being 51.llmlarize1 by hand calcula
tors VK:>uld still not be canpletai in three years if we retaine1
this method. Hence, the DAE asked AID to finance a ca-nputer and
alTrDst linrrediately we got a used IB~i 1130. A new problem imnedi
ately errerged: the DAB had no canputer progranurers, nearly the
case for the whole llinistry of Agriculture and Cocperatives.
Hence, our team rnanbers who were agricultural economists with some
courses in conFUter science, taught classes in Canputer progranuning
to rnanbers of the DAE. When the latter were trained, they taught
sub~ent DAE groups and we were supplied with programrrers. In
less than a year, the cc:mputer was used full ti..rre during regular
\vorldng hours; in two years, it ran 24 hours a day much of the
tirre. Subsequently, as \Ye began solving very large Irodels, ~ got
access to an IBM 360 canputer acquire:1 by another governnent agen
cy. The DAE now has its own ffiM 360.

As mentio.nOO earlier, our mainstream mission was to do re
search on agricultural economic relationships and problems and
build analytical and planning rrodels. The Hinistry of P.gricu~ture

and Cooperatives especially wante1 sate type of a roodel to IlDre
readily and effectively make five-year plans. A new five-year plan
was to be developed by 1976 and they wish~ the rrodel to be avail
able for it. we developed a long list of research projects and
roodels \'which might be accanplished over a long period. Of course,
in five years \\e were not able to canplete all of this w::>lx.
However, by the ti.rre ~ had been there for two IlDnths we had our
main core programming nDdel specified. Thailand was getting vari
0us offers fran donors and international agencies in different
countries to finance projects. The projects w:>uld relate to dif
ferent regions of the countI:y - the North, the productive Central
Plains, the low-incane Northeast and industrial-crq:> South. 'Ille
nation also had their own developiOOntal budget. Dams for irriga
tion were possibili ties in sane loC"..ations. In several locations,
dams had been built b.lt water distribution systems, especially at
the secondaJ:Y and tertiary levels, were ineffective. Great.im
provenents were nea:led in prcx1uction of industrial crops in the
South. Fanners in sane regions lagged far behind the technology
used by farmers in other regions. New crops such as soybeans, corn
and cotton ~re possibilities, especially in the Central Plain
region. Thus, it appeared that a national prograrmrl.ng roodel devel
q>ed on a regional and interregional basis could be useful in the
rrode1 set. In the developr.ent and plarming problems facin:] the
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countl:)', there was neai tOkno..l \'.here the countJ:Y's investment
should 00 made and hC1n' large it should be in each location. A
national and interregional progranming rrodel could help detennine
and identify these interregional interdePendences and linkages.
The plan also was to build a macro econanetric rrodel of the na
tional econany with sufficient relationships specified for agricul
ture that analysis could be made of the impact of di.fferent macro
policies on agriculblre. Types of policies to be analyzed were
those of m:metaJ:Y and fiscal p:>licy affecting interest rates, trade
policy, etc. we wished to know how these and others affected
anploynEnt, invesbnent, prices, and incane of agriculture. we also
had planned to build a stand-alone national econdrootric rrodel of
the agricultural sector which could be simulated recursively.
However, since so much \t,Urk was left to do in estim3.ting demand
functions (even in getting useful time series data to do so), we
were not able to carplete this phase during our relatively short
stay and small staff. And we did many other things, as I explain
later.

Rather than to develop a national programming m:rlel in "one
fell swoop" we decided to do it region by region. Then, as the
first region was finished, we could explore development fX)ssibili
ties for the region while rcodels were being built for other re
gions. Wlen all regions were finished, they could be linked to
gether in a national IlDdel. We also decided to build regional
input-outtut r,ndels so that we could trace developmental effects
throughout subsectors of the regional econany. ~qith the help of
soil, water and other agricultural scientists, we divided the
COWltJ:Y into 19 agroeconornic zones or regions with three land
classes in each. We developed our first regional rrodel for the
Northeast, the region of lowest Per capita incoroos and with trans
gression and security prcblans through North Vietnam, Laos, and
Cambodia.

Great detail went into the prograITlllitlg IlDdels. As mentionerl
previously, the 20,000 fam sample survey, plus another 7,000
detailed fam survey (Ner Thailand, was used along vrl.th experimen
tal and judgerrental figures in establishing technical coefficients
of crcp and livestock activities. We went into extrane cbtail for
each region: glutinous rice - old variety, glutinous rice - new
variety, non-glutinous rice - old variety, non-glutinous rice - new
variety and each of these without fertilizer and each with two
level s of fertil izer: etc., for other creps. Of course, each
region included rcore crops than \t,Uuld a typical u.s. region.
Industrial cJ:q)s such as rubber and oil palm under different tech
nologies were included in the South. We ~ a bovine sul:m::x:1el in
the overall rrodel which selected between producing cattle and
buffalo for Power or fcxx1 - and lx>th of these as canpared to a
two-wheeled garden tractor. rand and water resource restraints
were established fran soil naps and geological data \\hich are quite
good in Thailand. since nultiple crcpping is a prevalent use and
possibility, land restraints were defined for twelve I1'Onths out of
the year. Labor restraints, mainly family as inventoried fran the
surveys, also were specified for 12 months in a calendar year.
Capital restraints were defined seasoru:u.ly in relation to crcp
harvesting. These restraints were defined for each land class:
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lowland paddy, upland paddy and upland nonpaddy. For the regional
nodels, the objective function was one of incare maximization at
the agroeconanic zone level. Later, the input-output m::ldel could
00 ·attachErl to· trace different developnantal, teclmological and
fOlicy events throughout the rural sector. We were solving a nodel
of this specification for the Northeast region while ~ were work
ing on other regional m:xlels.

Starting fran scratch and worldng region-by-region, even to
the extent of having different rubber technologies for the South,
we were able to canplete all of the regional roc>dels and link them
together in a national m:x1el in tw:> years. That is better than we
generally have been able to do in the United States. we also Vt'ere
able to IOOet the MinistJ:y of Agriculture and Cooperatives' goal of
using the nodel for the new five-year plan. As outlinErl later, ~
interactErl with policy makers in testing the outcooes of different
policy altematives through the initial m:xiel.

Our initial objective, on this first "go around" was to have
the national, interraJional m:xiel, with the rajions made interde
pendent through regional demand sectors and a transportation sub
m:xlel, wi.th restraints defined at the regional level. Then we
would define typical fanns for different capital and tenure situa
tions in the various land groups and agroeconanic zones. We ex
pected, after we tried policy altematives at the regional and
national level, we would then run them through the individual fann
m:x1els and see heM they affected production, employnent, capital
requi.ranents, incane and other important quantities. We could then
estimate hCM individual farms in various zones and under different
tenure, size, capital and technology conditions would fare. We
were not able to canplete all the typical farms before our project
closed.

While ~ ~e canpleting the national and interraJional pro
grammin;J node!, we also made progress on other fronts. We can
pletErl the macro econanetric nodel in two years and had it linked
with the interregional programming nodel as a recursive IOOdel in
another year.

Cacm:xlity crcp analysis was conductErl for as many crq:>s as WI9

could handle during the period. As "stand alone nodels" they are
used in a variety of 'flaYs. They were used for short-tenn fore
casting of demarrl quantities and prices. Knowledge of the price
and inccrne elasticities \"Jere useful in analyzing policies such as
the export tax on rice. Equations were estimated for dcroostic
demand, export danand and stocks. Analysts have had trouble in
obtaining an estimate of a dcroostic rice demand function which is

. not positively slq:>ed. As in many otJ.ler developing oountries, time
series data are poor and the first assessrrent of these demand
analyses was that the "splrious" results ~re caused by IXX>r data,
part of which had been synthesized. However, after a further
analysis, it appears that there is sane basis for an upolard sloping
rice demand cw:ve: with rice as a major component of diets, an
increase in price of rice drives up the family outlay for food.
Consequently, with rice still bein:] a lower-eost food source,
pecple eat rore of it to "stay within their incane." It is possi
ble to obtain, depending on the data series used, rice demand
functions wit.l} either p'sitive or negative slope - although the
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sane prcb1em d::>es not arise for other major canr.odi.ties. If one
selects the negative slope, then darestic rice demard is less price
elastic than export <Emand. Hence, the rice export tax will, as it
reduces export derrand quantity, increase darestic market supply and
reduce Cbnestic rice price roth to consumers and fanners. The
eJqX)rt tax was probably mainly used for this purpose in recent
times. However, ~ relieve our analyses kept the Thai government
fran extending the export tax to other major carrocxiities, as it was

. prcposing to 00 at one time and encouraged it to minimize the use
of the rice export tax to maintain l~ prices for consumers. It
isn't called a tax by the Thai governrrent rot g:JeS under the name
"rice premium". It was first usoo to siphon away sore of the
profit made by danestic rice marketing finns as they handled ship
mmts of rice (accumulated during the war) to other countries. A
joint product of this assessment t'1aS funds for the treasuxy.
Hence, at tines is was increased for the latter purJ;X>se. '!hen its
anphasis as a price depressing instrunent came fol:Ward. Hopefully,
it will be fazed out shortly. The price distortion effects have
not been as bad as in sane other developing countries ~ere con
surrers are favored over fanrers. EKtrene cases are those such as
Egypt \'bere straw fran wheat has rrore value than grain, and bursean
clOV'er rather than maize is produced because neat prices are not
controlled while grain prices are held at low delivexy levels.

During the period of our project, a statistical center was
established in the DAE. The DAE thus was given the reSp:Jnsibility
of collection, processing, interpreting, arrl publishi.n:J all agri
cultural statistics. It was given extended resp:>nsibility for
agricultural outlock, price forecasting and crop area, yield and
production. Olr team performed Hlany miscellaneous professional
activities including the best design and statistical analysis
1'OOthods for estimating crop yield resp.:>nse to fertilizer at a
sample of sites in the countJ:y. It helped design questionnaires
for the many sample surveys \\hich the DAE. takes. It designed a
study of nutritional status for the countJ:y. It helped develcp a
Social Accounting Matrix for several regions for assessing develop
nental possibilities. It revivErl programs for integrated rural
developnent and rreans for increasing the welfare of the "poorest of
the fXX>r". It YtUrked with and had fun with its Thai colleagues.

We were far enough along in our analysis and rrodel work to
make the new five-year plan as proposed. However, rather than
make a plan, ~ made a dozen alternative plans. Before we ran off
the alternative plans, we interacted with the policymakers and
administrators (a) to ootter understand the oojectives they favored
in econanic development, (b) to develcp camunication so that it
would later be easier to bring the results back to then, and (c) so
that we could measure quantitatively the trade-offs anong different
policy goals, and cecision rnaY~rs could then apply their a,.m
~ights against these trade-offs in selecting an alternative anong
the many plans ~neraterl. For example, we ran off one solution
where the objective was maxi.ImJn agricultural developteIlt at a given
level of investment over the five years. '!hen, since incane and
security is so 10tl in the Northeast, we ran off a plan solution
where incane in this re::Jion was restrained to grOtl 40 percent
faster than in other regions. Canpared with the first plan, it
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showed how much national cgriculmral develo~nt rust m sacri
ficed to accelerate incooe growth in the Northeast. We also ran a
plan solution \'bere capital invesbnent was restrained to give a
rore rapid growth in the South to generate m::>re foreign exchange
through export of industrial creps. This solution then could re
canparErl with the ~ above, to estimate the sacrifice in national
developrrent or incane improvement in the Northeast. we also solved
the ItDdels to test plans which acceleratErl agriculblral developrrent
to maasure the capital, employmant and incane effects. we rrade
solutions Yklidl alternatively emphasizErl or de-enphasizErl building
dams, water delive:ry systans, fertilizer producing facilities,
improved extension activities, greater agricultural research, and
other invesbnent alternatives. After these analyses were canplete,
they were sL1l'l1lTBrizErl to the administrators and planners nentioned
previously. '!he final selection was t.~eirs.

This planning approach and ability greatly impressed the
administrators and they did sanething as a result. When Dr. sannuk
first went back to Thailand, the DAE had 66 employees arrl he was
the only one with a Ph.D. degree. It was called a division Ybile
all other administrative units were callErl depart:Irents arrl were
made up of divisions. Sannuk, as head of a division, didn't have
the status of a depart:Irent head, although he was the giant Yben it
came to ~ests for policy aid fran the Ministl:y of Agriculture
and Cooperatives (MAC), the cabinet, am other planning groups. In
Thailand's short e>q:>erience with denocracy, he was appointErl by the
kin:] to the carmittee which was to decide the procedures for hold
ing elections and establishing a parliamental:y democracy. But his
writ was held to a division because agricultural economics did not
yet have an established background and 5am'1uk had men in the
Ministr.y for too short a tima to be a departIrent head. If his
division had been a deparbnent, they would have had to replace him
as head. They didn't want to lose his i.rnagination and drive. But
by the time the above analytic and planning ability had been put in
place, he nOt'l had the seniority to~ a departrrent head.
However, instead of converting his writ to a department, the gov
ernrrent elevatErl it to an even higher level to the Office of Agri
cultural Econanics (OAE), above all other deparnnent heads in the
MAC. Instead of giving him the title, department head, he \'laS

given the title, Secreta:ry General of the Ministry of hlriculture
and Cooperatives. In addition to its usual duties of agricultural
econanics research, policy and planning analysis, and statistical
collection and evaluation, he was also given the responsibility of
rronitoring and evaluation of all agricultural developnent projects
in all deparbnents of the MAC. He has very heavy responsibilities.
In addition, his organization operates the ASEJ.\N (Association for
Southeast Asian Nations) Planning Center, the institution created
by the grant fran other ASEAN countries to help train personnel
fran than in analytical and plannin:J ability basal on our exanple.
He reM has 1,000 anployees, as canpa..red to 66 initially. Perhaps
his staff will graol to 1,500 with the current ~brld Bank project to
further strergthen the OAE and extend its regional and data gather
ing capabilities. Fortunately, he has lost ver:/ few of his trained
staff -- and these rrainly to high administrative posts in the MAC •.
rhereas he once was chief of the single division of agricultural
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eoon::mics, there nON are 12 division heads in the OAE.
With these vast responsibilities, he decided he again needs

help. Rance, he r;etitioned AID to negotiate a new contract with
us. That step has been canpleta:1 and we start:a:l up on Bangkok
again in August, 1982. We have three long-tenn r;ersons there nCM
and will have a fourth in the spring. We are conducting the proj
ect cooperatively with utah State University and ~vestern Illinois
University. However, the focus is different fran our earlier
project. We will help to upgrade analytical, modeling, r;olicy, and
planning ability but ~ also will help in project evaluation and
IlOnitoring. One of our present tean effectively helps Dr. Sonnuk
administer the CAE but also specializes in project specification.
Another serves in 0Il30ing project nonitoring and evaluation. A
third serves as a researcher and adviser in agricultural econanic
analysis, modeling, policy analysis and planning• The statistician
wb:> will arrive in March will advise and assist the statistical
center in expandiIl3, imprOlJ'il'¥J and sP;!eding the collection, proces
sing, and use of aJ.)ricultural statistics. ~e need to add a systems
analyst to help the canputing center of the OAE with its expanded
and rrore canplex functions. Too, while a few persons were trained
to the H.S. and Fh.D. levels in the previous project, a consider
able number of p9rsons should go abroad for tra~ during the
current teon. several fields, anphases, and institutions should re
included in this training.

The Royal ~~ai Governnent is attempting to develop [X>licies
and prCXJrarns to increase employrnant op};X)rtunities in the rural
areas and rerluce the discrepancies in rural-urban incane ~ty,
while providil'¥J for expanded focx1 production to rreet projecterl
danestic consu..llption goals, and simultaneously maintaining or
expandil'¥J export levels. Decision makers face the complex problem
of choosing and allocating the scarce goverrment resources (r;erson
nel and capital) am:mg ca-np;!ting poliC'j or program alternatives
that have widely val.Ying impacts on the s~rt- and lol'¥J-run devel
opnent of the Thai econany. Raising incana levels of the poorest
segnent of the eoonany roorits i.mrediate attention, rot extreme care
must be exercised to identify and develcp alternatives that are
canplementaJ:y to rather than canpetitive with the ongoing econanic
growth. A misallocation of scarce Thai resdurces could result in
even lower relative inoane levels for the poor rural majority.

'!he following several characteristics make the Thai- ISU sector
project analysis effort sanewhat unique:

1. Several facets of the sector analysis program were initiated
in a relatively short time, even with. the initial abSf'..nce of a
data processing rrechanism, basic data banks, and trained 'lbai
personnel. Regional and national programming nodel s reflect
ing spatial canpetition were operational approximately two
years after full initiation of the project. A version of the
macrOllDdel was also canpleted in b«> years after arrival of
the J'Ilacroeconanist on the ISU team. '!hese are rather rapid
accanplishInmts considering the nature and availability of
data; t.he void in trained and experienced manpower; and the
necessity to divert a large number of ISU persolU1el to the
on-the-job training program, researd1 advisory activities, and
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policy analysis supp::>rt for the DAE.
2. The project enphasizoo. a canplete meshing am. integration of

ISU and Thai staffs in the development and implementation of
mJdels and fXJlicy analysis conductoo. within this rrodel frame
woJ::k. This accanplishrient ..laS made possible through camon
working conditions and complete interpersonal trust b:tween
DAE and ISU staff rresnbers, which was built through the inten
sive person-to-person training and research approadl estab
lishai by DAE leaders as the means to implement interaction of
ISU and DAE staffs.

3. Within the capabilities of their training, the DAE staff has
been able to canprehend the r.o:1el developments am. applica
tions. 'Ihey are capable and have independently fonnulatErl
policy questions and conducted the analysis utilizing the
analytical systens ooveloped.

4. The major roodels have been applied to the real world and
important 'Ibai fOlicy prdJlans. 'Ibai administrators and
institutions are acquaintOO with availability of the rrodels
for policy analysis and \'1i.th. the pltp:>ses for \'bich they are
designe:l. Howev'P-r, accanplishments are small relative to the
possibilities pose:l for the future. The presentITDdels are
being extende:l am. update:l, but presently they can facilitate
a wide range of rnlicy analyses on the future of the agricul- .
tural sector, and plans exist for the implercentation of a
range of policy studies. 'Ihese possibilities nCM exist with
the maturation of the IOOdels to their present status and the
return of many of the DAB senior staff fran graduate training
programs.

5. The m:x1els are detaile:l and can relate econanic impacts back
to the zone level. In this sense they contrast to others that
can generate results only at national levels. The Thai m:x1els
are directe:l to answer not only "what" at the national level
but also "where" and "by hCM mudl" at the zone level. Exten
sion of specifications to changwats (provinces) am. typical
fcums will ultimately prO\Tide this analytical capability to
the changwat governor's staff for local analysis.

6. 'Ibe accanplishmants of this project have men recognized by
other less developed countries of Southeast Asia, whic.~ have
suggeste:l that an agricultural sector analysis center be
establishe:l at the DAE in Bangkok to catalyze similar devel
opl1'ents in other countries of the region.

Policymakers ani researchers in 'Ihailand' s agricultural sector
face many issues and problans similar to those faced in other
developiDJ countries. Thailand is concerne:1 about growth in income
and anploynent and about rErlucing incane and employment disparities
bet~ the rural and urban people, am:mg regions, and between the
agricultural sector and the rest of the kingdan. 'Ihailand is also
coneerne:l with expanding the potential for increasiDJ agricultural
production to ensure ad~uate food supplies and earn foreign ex
change. Export expansion and imp:>rt substitution are recurring
tq:>ics in discussions of Thailand's agricultural potential. 'lhai
land has an unusually large and still daninant agricultural sector
in tenns of gross national product, population, and export earnings.
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Rapid expansion of danestic demand, primarily as a result of the
increasing population, can slady ercxie these .ir.tportant sources of
foreign exchange and rErluce per capita prcx1uctivity in the sector.
For m:my years agricultural production has been expandErl primarily
by land-extensive :rethods, which cannot l:e relied upon in the
future as the government acts to prarote the forestJ:y industJ:y and
protect its environnent fran excessive land conversion.

Thailand also faces sorre rather unique political and econanic
challenges in large fOrtions of the rural sector \'here poverty is
camon and unrest has the opportunity to expand. There appears to
be sufficient m:>tivation among fanners and governnent fX)licymakers
to explore the potential of expanding irrigation, to push for
higher participation in rrultiple crcpping systems, and to utilize
improved fannin:] technologies. Undererrployment is a serious prob
lem for agricultural laborers. Currently there is a high rate of
i.rrmigration fran lo.'1-inCClle rural areas into the urban centers
(primarily Bangkok), ~which accentuates prcblans of congestion and
unemployment in the oonagricultural sector.

There is no scarcity of issues and prcblerns to provide a focus
for continued research and program develo:t=tteJlt. Those with sane
chance to be addressOO within the limit of DAE facilities include:
(1) price and incaro response for major agriculbrral carmod.ities
including demand analysis and canm:xiity supply response.'3i (2) land
and irrigation expansion p::>tentials and alternative rrethods for
increasing per rai and per capita prcrluctivity (nat varieties,
fertilizer, managem:mt); (3) invesbrent in expanded agricultural
research and educational programs for relevant creps in the various
zones; (4) analysis of fertilizer use alternatives for rice and
upland creps; (5) resource utilization, including capital-for-Iabor
substitution; (6) agriculblral marketing an:'! transfOrtation;
(7) distributional impacts of national programs on agriculture and
of agriculture on the national econany; an.:1 (8) relationships
between retail prices of selected focxi creps, foreign· exchange
earnings, and fam incane.

In our ~:rk, we have anphasized that ISU team members conduct
research with, not for, Thai colleagues. The selection of alterna
tive research and modeling techniques shoold be conpatible with the
skills and training of the Thai staff and the ease with which a
technology transfer could occur. An end product of e:.rery effort
should be understanding by Thais of the rrethcrl an.:1 the inplications
of the results. All research rrethcrls, models and results should be
shared jointly by Thai and ISU personnel.

1. This paper also appears as Journal Paper N. J-11074 of
the Iowa Agriculture and Hone Econrndcs Experiment Station, Ames,
Iowa. Project No. 2501.
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Agricultural Finance and Rural
Development

Ronald L. Tinnermeier

Since the declaration of the United Nations' First Developnent
Decade (1960-1970), the low-incane countries (LIeS) have been
searching for I10re effective econanic developmant m:xlels arrl strat
egies. The First Development Decade anphasized an increase in
outp.1t through increasoo. capitalization, much of it in the fonn of
foreign aid. Industrialization was heavily stressed during that
period. HowevP-r, it was soon recognizOO that increases in output
~re not reaching the lives of ordinaI:y J:eople in terms of jcbs,
inCOl'te distribution, arrl the alleviation of poverty. This 100 to
the Second Development Decade (1970-1980) when social goals and
rural areas~ given rore explicit attention.

During the second decade, and 110re recently, a number of
approaches to develo:tm=mt have surfaced: growth with distribution,
ernployment-oriented grCMth, meeting basic needs, 001f-reliant
developnent, anti-poverty strategy, arrl the fonning of a new inter
national econanic order (NIEO), anong others.

The view of agriculture's role within an overall economic
development strate3'Y aloo has changed aver that J:eriod. In the
early years, canrcercial, rrechanizoo. fanning was stressOO \\hidl was
consistent with the capitalization emphasis in the First Develop
nent Decade. ~re recent agricultural developrent efforts have, at
one time or another, focused on foed production, land refonn,
helping the rural poor, rreetiDJ basic needs in rural areas, inte
grated rural development, and fanning systans. One elanent that
has been includ€rl in alrrost all of these agricultural developm:mt
strate3'ies is agricultural crerli.t, either as a specialized. program
or as a canponent of a broader strategy like rural developrent.
Adams (Dec. 1982) estimated that the international donors have
granted or lent in excess of 15 billion u.S. dollars to developing
countries for agricultural credit over the past three decades. In
addition, LIC1governmants have allocated significant resources for
this pu:q:X>se.

Even with these large capital flows, LICs have experiencErl
na.ny serious problems in establishiD} effective credit institutions
to get credit to faIrners. Few fanners receive instimtional credit,
but even if they do, credit appears to .have little effect on produc
tivity. lending institutions often are not financially strong or
viable and tend to disappear, reorganize, or becare decapitalized.
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over time. Relatively high administrative costs are canrYDnplace.
Individuals hold savings in non-financial fom (jewelry, animals,
etc.) rather than financi.al fom (bank accounts, treasury bills,
oonds, etc.). Financial instruments have soort maturities. And
the central Banks heavily inte:J:Vene in settin] interest and foreign
exchange rates, rationing of cra:lit and, in general, controlling
the financial systan. Shaw (1973) refers to these general dlarac
teristics as "shallaot finance", a major constraint to economic
developrn;mt.

The PJ,rposes of this paper are: (1) to review sane J"lB.jor
policy issues and experiences relating to rural financial markets
and agricultural credit, and (2) to prcpose needErl dlanges in
agricultural cra:lit policies. The caments and conclusions are
based upon a review of a large number of studies and rnaterials
al:x>ut rural finance and the author's C1im experience in working with
and evaluating a nunber of agricultural credit programs in various
LIes (pri.marily in Latin AIoorica). It is interesting to reflect
back on the author's first credit program evaluation of 15 years
ago (TirmeDDaier, 1968). At that~ the policy reccmnendations
resulting fran the study were felt to be of little relevance to
other LICs because of the "uniqueness" of the program under study.
However, in retrospect, that program wasn't all that unique since
the sane experiences (prdJlans) have been identifiErl in COWltry
after country by other researchers since that time.

Cra:lit Policy Issues

Rural Financial Markets
Rural financial markets (RFMs) include all the rural institu

tions (man-made rules and regulations which guide the behavior of
pecple) which affect the acCUltUlation of savings and their use, the
flaot and holding of funds in the rural sector, the allocation of
invesbnent capital (public and private), and the integration of
rural financial activities with national and international finan
cial ma.rkets. As such, REl-1s include activities of p.lblic and
private institutions like state banks, agricultural developoont
banks, canrrerical banks, cra:lit unions, credit cocperatives, p:lstal
savings banks, savings and loan banks, and the like. These are
generally referrErl to as fomal or institutional sources of credit.
RFMs also include activities of private roneylenders (shopkeepers,
traders, faz:mers, friends and relatives), local rotating credit
associations, landlord-tenant share arrangerrents, and other less
fonnally organized relationships. '!hese are called infonnal or
non-institutional cra:lit sources. Also, RFMs include all other
institutions \\hich affect the flow of funds into, out of, and
within the rural areas. '!hese include institutions relating to
custans, practices, and attitudes tcMard saving (institutional
saving vs. hoarding and non-ronetizerl savin] like jewelry), reli
gious and other cultural practices which affect savings, consump
tion, and. investJrent by and anong rural people, and inter-family
mechanisms for transferring funds into and out of the rural areas
(Tinnerneier, 1977). Thus, R'EM; include much rore than the study
of fonnal agricultural credit and savings activities, the general
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focus of this paper.
LcD:! (1981) outlines four najor functions performoo by the

financial sector. The first, and I1Dst obvious, is as a medium of
exchange. Money or currency is considerably more efficient than
barteriD:! as a rredi.um of exchange in dynamic, specializoo or grow
ing econanies. Financial intennediation essentially rOOuces the
costs of exchanging real resources.

A second function is to m::>bilize savings and allocate capital
aI1Dng canpeting uses. If this service were not available, then
only those p3rsollS able to save would do the investing. This
likely would lead to rooucoo developrent. The financial system
must provide a linkage between savers and investors 00 that capital
is allocatoo to th~ investmmts with the highest returns to soci
ety. '!his implies that asset-holders (savers) must hold their
savings in financial form rather than as unproductive tangible
assets (gold, jewelry, hoardoo rroney, etc.).

The transfonnation and distr:ili.ltion of risk is the third
function of a financial systan. levels of risk aversion vary fran
individual to individual and neoo to be accountErl for in a well
functioning. system. Most investors expect to be canPenSatOO for
taking additional risk, otheJ:Wi.se little innovation would take
place. '!he financial systan may also help investors diversi~.l

their risk (small participation in many investIrents rather than
large participation in one or a few) or even roouce financial risk
(part of the reason for recent developtent of financial futures in
the U.S.).

Finally, wD:! suggests the financial systan is used to help
stabilize econanies which often face cyclical changes in prices and
outplts. Q:wer:nnents attanpt to manipllate the financial systan to
control or balance both the danestic econat!i as well as the coun
try's foreign position.

Adams (1983) would add a couple rrore financial systan func
tions to the list. He states that financial intennediation allows
.for the imrredi.ate plrchase of large or lumpy types of i tans, I ike a
tractor, before enough savings are accmnulatoo by the purchaser.
And, that intennediation helps rreet family needs over the life
cycle of the family. capital needs (for consumption and invest
ment) are high in the early years and less in the later years of
life. Financial intenrediation (outside the extendoo family)
pennits the family to adjust to these changing needs.

~ could identify a seventh function for the financial
system - being flexible or dynamic. As econanies grCM and change
over tine the financial systan aloo needs to change. Financial
forms, institutions, and procooures appropriate at one point in
ti.rre may be canpletely inappropriate duri.n:J other periods. Thus,
the financial systan must be dynamic to allow change over time with
changing conditions. '!he nature and extent of intervention in the
financial systan by governments is a critical but unresolved issue
in developnent. It is within this context that RFMs, and, m:::>re
specifically, agricultural credit programs nust cperate.

Role of Agricultural Credit
'!here are many different vieNS on the role of agricultural
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cl:edit in developing countries. How one views the role of cre1i.t
largely determines whether or not credit is considerm a constraint
to agricultural and rural development. Discussion about the role
of credit often becorres confusing because 00 distinction is made
between: (1) the role of all cre1i.t for the fann family as a unit,
and (2) the role of fonnal or institutional credit (of pri.mal:y
interest to goverrments) for that same unit. It is easy to axgue
conceptionally that credit is important in develofXllent. Access to
capital (cre1i.t) in the fom of either accumulatm savings or
financial markets is necessal:Y to undertake fixm investments or to
invest in new inna..rations. Since savers and investors nonnally are
not one and the SaIOO, credit plays an important role. However, one
should not canmit the error of assuming that because credit (what
ever the source) is important, therefore, fonnal credit also is
important. The renaining discussion on the role of agricultural
credit will be in tenns of the fonnal sources, primarily fran the
public sector.

A number of roles often are identified for crelit. Perllaps
the nost cannonly assurrm role for fomal credit is to increase or
speed up the adcption of new tedmology. However, the evidence is
very mixed. Lipton (1976) concluded that fonnal credit seemed
crucial for neN techniques to "spread beyond the tq> few fanners"
but that small fa.I:JOOrs seldan had access to such credit due to land
tenure and other institutional constraints. Bhalla (1979) also
found that credit affected the rates of adoption in India.
carrillo-Huerta (1979) found agricultural credit to be particularly
important in I-!exico. David and ~yer (1981) reviewai a number of
studies that found availability of fonnal craiit positively related
to inC<:X'le and technological change but questioned those conclusions
because of methodological proolems in the studies.

On the other hand, a number of other authors have arguErl that
credit is not a major constraint to innovation. SChutjer and Van
der Veen (1977) cited studies that found profitability to be the
key to nEW technology adoption. If tedlnology is profitable,
farmers find ways of generating the additional cash needErl to
purchase the necessaJ:Y inputs. Von Pischke (July 1978) also ques
tioned the need to provide credit before adoption takes place.
Howse (1974) and Penny (1968) found crOOit to poor fanners often
was not necessazy and could do J"lDre hann than good. As Penny
states, "rost fanners do not have to be bribed with cheap credit to
adopt profitable innovations••• ". ~ recent adoption studies
reach similar conclusions about the importance of the institutional
envirorment within \vhich adoption must take place. They argue that
the continual development of new technology must be canbined with
institutional reforms (land temlre and credit, for example) wch
make the technology nore attractive to users (Feder, et ale 1982:
Herdt, 1979).

Another perceived role of fonnal cre1i.t can be categorized as
incare transfers, either .for the sector or for specific target
groups. 'nus transfer can take many foms. A sector transfer
results when credit is used to tJ:Y ani make agriculture nore prof
itable. A cheap foed policy is COllIIDnly used by LIe governnents
which results in low returns to agriculture, even with improved
technology. As a coIlSe]Uence, many see fanners nee:ling credit if
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progress is to occur. Von Pischke (July 1980) calls this "the fann
credit need-creed". Credit is "needed" to help offset lCM proouct
prices.

Incane transfer through cre:lit to a specific target group is
usually associated with the rural fXX)r. Here, credit takes on
tones of a W3lfare prCXJrarn and often leads to serious institutional
and fanrer credit discipline problems. Credit is looked upon ag a
grant or gift fran governr.tent. In this regard, considerable dis
agreerent relates to the role of credit in financing consumption
along with proouctive activities, especially for small fanners.
Many credit agencies insist they only provide loans for prcx1uctive
~:q:x:>ses. This b3lief, hCMever, canpletely ove2l00ks the fungi
bility or interchangeability of units of rroney. '!hat is, rroney
ostensibly lent for production may in fact be used for consumption
without the credit agency's knowledge. As Lipton (1976) stated,
this is because the household "decides hCM mum credit is worth
takin:] for all requirerents whether conventionally classified as
consumption, Erlucation, invesbnent, or producer inputs••• and heM
best to allocate ·available credit arrong those uses... Failure to
realize this has led to endless time-wasting by credit agencies
seeking to tie loans to particular production purposes". This
would include the canrronly held practice of extending credit in
kind rather than as cash to small farriers to supposedly prevent
such diversion.

Another cQ'IllIDnly expressed role for fonnal agricultural cred
it, especially in Asia, is to replace the infonnal, "exploitive"
rooneylenders. '!his attitude was evident in Wadhva's (1980) review
of the All-India Rural Credit Survey ReIX>rt and other studies
concerning the rroneylender prcblans in India. Ibwever, Adams and
Graham (1981) state that a number of rrore recent studies include a
Irore lX'sitive attitude about info:rmal sources of credit in that
they "are thought to provide valuable services, am impose lower
costs on roost b::>rrowers than had men generally thought". No doubt
the rrore critical ani pessimistic vie-l of rroneylenders prevails in
Irost of the LICs, especially at the lX'licy making and fonnal credit
institution level. Where the infonnal market provides fran one
half to over three-fourths of all agricultural credit in m:my
countries, it may be rather presumptuous to suggest or conclude
that the fonnal market (especially the ~lic sector) can or even
should replace the infonna! market. Perhaps a rrore appropriate
public sector role might b3 to offer canpeting SOurC2S to lower
total interest ani borrowing costs and to assure roneylenders don't
exploit b3cause of a rronopolist lX'sition in a village or area. The
Indian experience seems to support this policy position. Despite
the tranendous grOflth of primal:y agricultural' cre:lit societies
(cooperatives) in India, rep::>rtedly reaching 97 percent of all
villages by 1976, it was estimated that the infonnal sources still
accountoo. for two-thirds of all agricultural credit in the country
(Wadhva, 1980).

The final, and pemaps rrost appropriate, view of formal agri
cultural credit is that it increases the farm=rs liquidity (Baker,
1981). In this sense, credit refers to borrowing capacity rather
than nuney actually lent. As such, availability of this "borrowing
capacity" can prOlJide the fanner with rrore flexibility in utilizing
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his own cash reserves. All farmers~ to hold sane of their
own cash for contingencies. If credit is made available, this
effectively releases &l1le cash fran their a-m liquidity reserves
for other uses. 'lbe anountreleased depends on the reliability of
the credit. 'lbe I!Dre dependable the credit source, the nore the
farner can use it to substitute for his cash holdings and still
maintain the same level of liquidity. Viewing crErlit in this way
may explain why many small farners still \\Urk with informal lend
ers, even with the establishnent of 9lbsidized, fOl:mal credit in
the area. If the formal source is considered unreliable and tem
porary canparerl with the infonnal source, then the fomal credit
accanplishes little in tenrs of increaserl liquidity or flexibility
and the fanner may prefer to continue \«>rking with the infonnal
lender if liquidity is important.

To conclude this section, it is clear there are widely differ
ing views a.J:out the role of credit. '!he appropriateness of or
justification for many of those views can and should be seriously
challengerl. It appears the general conclusion of the 1973 Spring
Review is still valid. "CrErlit is JleCP-ssary in the long tenn
process of capital formation on small fanns, but. that an infusion
of new p.1blic crErlit is not always neeied. and the conditions under
\'tUch those funds can successfully affect small fanrer productivity
are nore restrictive than ccrnnnnly suPfnsed" (AID, Vol XX).

Interest Rate Policy
!.oN, subsidized interest rates (often negative in real tems)

have been widely used by LICs as a JOOanS of implementing the credit
roles discussed in the previous section. If one or rcore of those
camonly perceived roles is acceptai, then it is an easy next step
to prcpose or accept concessionary rates of interest since that
further strengthens credits perceived role. For example, if credit
is needed for crloption of new technology, then cheap credit should
further speed up adoption. or, if credit is needed to make agri
culture nore profitable, then cheap credit should make it even m::>re
profitable. Unfortunately, the underlYing premises a.J:out the role
of credit are highly suspect \\hich rrakes the case for cheap credit
aloo suspect. In addition, the negative effects of subsidiz~

interest rate fnlicies are clearly covered in the literature. In
SUITUlla.l:Y, these are:

1. Revenue fran interest on loans is not enough to cover
administrative costs. '!his results in financial institu
tions noving t;(Mards larger loans at the expense of
smaller borrowers.

2. Financial instibltions are unable to canpete for loanable
funds in open markets since the pennitterl loan rate often
is less than their cost of capital. 'this leaves then
dependent on and, thus, vulnerable to governnent and
p:>litical pressure.

3. Inter-tenfnral decisions by savers and investors are
affected. Present consumption is preferred over future
conswnption (present invesbnent).

4. Few voluntal:y savings are nDbilizerl by the financial
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system since a restriction on loan interest rates r~
stricts the rate that can be paid on savings,· ~ich is
often negative in real value tenns.

5. Demand will exceerl the supply of subsidizerl crerlit.
Thus, non"'illal:ket allocation of credit will take place,
increasing the potential for corruption, payoffs, and
political influence.

6. '!he total supply of loanable funds IM.y actually decline.
M:)ney may flow out of the country, savings will likely be
rerlucerl, and the fonna.l credit may just replace infonnal
credit.

7. SUbsidized crerlit will make capital appear dleap relative
to labor arrl may lead to. the adoption of nore capital
intensive techniques of prcrluction. 'nlus, employnent
will be less as canparerl with higher interest rates.

8. Interest subsidies are ra:rressive in nature. IaDJe
fanners (nore wealthy) receive large loans arrl large
subsidies ~ile small fanners (less ~alth;y) receive
small loans and small subsidies. '!his further concen
trates the distribution of incanes.

9. Those borrowers getting access to the cheap formal crerlit
(larger fanners generally) may relend to those not get
ti.r¥J access (small fanrers and landless) but at higher
rates. '!his leads to additional incane concentration.

10. Since interest incare doesn't cover administrative and
other costs, financial institutions try to make loans
rore secure by increasing collateral arrlother require
ments \\hich tend to exclude the smaller fanners.

The net result of subsidizerl interest rates is greater in
equity in incane distribution, distorted resource allocation and
investJrents, and a generally negative effect on economic growth,
anployment and stability. Unfortunately,. the perceived benefits,
as discusserl in the section on the role of credit, are zero or much
less than that assumed by those ~g for cheap credit };X)licies.
In S\lllUilClIY, the new "conventional wisdan" is that· interest rates
should be allowed to rise to rrore truly reflect the q:>portunity
cost of capital for society (at or near an eC]uilibrillIl or market
rate). However, Roe (1982) accepts the case against setting inter
est rates too lai rot warns that there are parallel dangers in
setting than too high. Vogel (1981) reviewed the prcblans of
actually irnplerrenting interest rate refOlm arrl concluderl that there
may be a couple of serious political barriers to refOlm: (1) there
may be serious short-nm disruptions arrl losses to existing borrow
ers that have invested in fixerl capital with low reblrns (its value
may be heavily discounterl with higher interest rates), arrl (2) do
mestic financial refonn cannot be separaterl fran international
econanic policies (international effects may nm counter to danes
tic effects of financial refOlm). Interest rate refonns are needed
but may be difficult to cany out unless sore transitional canpen
satory devices are implementerl to help those injurerl by the refoDn.

Rural Savings
The neglect of savings rrobilization in LIes, especially in the
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rural areas, has been widespreai. Rural finance projects have con
sistently stressai lai interest rates while forgetting about the
other side of t.h.e coin - savings (Vogel, 1983). '!here are many
reasons for this neglect. Since many of the rural inhabitants are
poor, it's assumed they can't save, or if they do, it will be spent
on consumption. International donors and central governments have
consistently channeled funds to danestic financial institutions
making it less necesscu:y for than to generate loan capital through
danestic savings. Also, lOW' rates of interest on loans autanat
ically meant interest on savings deposits would be lai, raiucing
the incentive to save. Few financial institutions are pr~ared to
add savings to an already overworked and high cost lending systan.
Finally, many are concerned that any savings rrobilized in the rural
areas will be channeled to urban investITents, just the reverse of
what they thi.nk. should take place.

It can be aDJUed that the last two mantioned prcblerns, adding
savings to credit institutions and ke~ing funds fran flowing out
of the rural areas, can be resolved by fonning rrore effective
financial institutions at the local level. At least, sate insti
tutional foms like cralit unions and agricultural cocperatives or
fanner organizations would appear to have sore advantages over the
traditionally structured banks, either p.1blic or private, or p:lstal
savings institutions, and other urban based organizations.

The effect of heavily subsidized international lending on
dorrestic financial I'llClI'kets and institutions is not clear but one
could b;ypothesize that sane of the same effects of subsidized
domastic interest rates discussed in the previous section may be
found at the international level. 'lhis problem, alt.~ough impor
tant, cannot be adequately covered in this paper aT'ld will not be
discussed further.

The savings question of primaI:Y interest to econanists is
\tbether a savings potential exists in rural areas, and, if so, can
such savings be effectively mobilized or institutionalized to
strengthen the financial system. Or, said another way, do rural
pecple presently save or w:>uld they save under certain conditions?
can those savings be attracted to formal, financial institutions?

Savings can be viewai a couple of ways (Von Pischke, 1978).
'!he traditional approach is to define savings as what's left after
consumption. Econanists use average propensity to save (APS) and
marginal propensity to save (MPS) to estimate this fom of saving.
The APS measures the percent of total incane \'bich is saved aver a
period of time, usually annually. The MPS measures the percentage
of an increase (or chan:Je) in incane vbich is saved. The latter is
of m::>re interest but also is most difficult to estimate. A second
way of viadng savings is the amount of cas.~ (savings) held before
consumption. Arw ineate not disbursOO the instant it is received
can be regarded. as savings until actual expenditure takes place.
'!his is particularly important for agriculture since incare flows
tend to concentrate at harvest times rot consumption/invesbnent may
be spread out over the year. Thus, there may be relatively large
balances available duri.rxJ certain times of the year. If these
balances were in financial fom (in a financial system), they could
increase the amount of :furrls available for lending to other fanners
or regions with differing ineate and cash flows. It is not at all



215

clear \\hether or not the APS and MPS measure these tanporary bal
ances. If not, the savings lX'tential could be even greater than
that indicated by these prq:Jensity estimates.

A number of readings in Adams, et al. (1983) and Von Pischke,
et al. (1981) discuss savings m:>bilization in LICs and generally
conclude that considerable potential exists. r-hst measures of APS
range fran about 12 percent to 37 percent. The HPS estimates are
scme\tfuat higher -- 29-60 percent (for every $100 increase in in
cane, fran $29-$60 goes into savings). For very fX>Or countries,
like Ethiopia, the APS estimates were found to be significantly
lower (.11-.14). Bhalla (1978) looked at the effect of oon
agricultural versus agricultural sources of inCCll'e and invest:1TEnt
opporblnities on savings in India. He concluded that the prcpen
sity to save out of non-agriculblral incooe was higher than the
prcpensity to save out of agricultural ineane, contrary to \'bat one
might expect, and that "poor households save llOre, and rim house
holds save less, in response to an increase in invesbnent c:ppor
tunities" (reflecting differences in relative access to financial
markets) •

Many authors cngue that subsidized interest rate policies
result in rooucoo savings and that a llOre flexible interest rate
structure v.uuld significantly increase financial savings. Limited
experiIrents with raising interest rates in a few LICs have resulted
in increases in savings. However, it is not clear how important
the interest paid on savings is canpared with other attributes of
savings prQ3rams like: relationship (access) to credit and other
services; confidence in institution; extent of local involvem:mt
and orientation; pranotional efforts; accessibility; and conven
ience. Ahsan (1981) argues it is possible to mobilize savings in
certain Islamic countries even with no interest and a service
~ on savings deposits. Credit unions often have mobilized
significant rural savings even with low or negative interest (in
real tenns) paid on deposits (Ladman, et al., 1977). However,
there is anpirical evidence shcMing that raising the interest paid
on savings deposits, other factors remaining constant, does in
crease financial savings in rural areas (Adams, 1983; Von Pischke,
1981; and Payo, 1981). Interestingly, the lloyo study also found
that credit unions mi.ch prcroc>ted savings were better able to
adjust to financial problans resulting fran inflation.

Loan Delinjuency
Relatively low loan repayment seans to an intractable prcblan

faced by rrany fonnal LIC lending institutions,··Particularly in the
public sector. D:mald (1976) and the Vhrld Bank (1975) presented
estinates of delinquency rates for credit institutions in many
regions of the world. FeN experienced less than 10 percent delin
quency on loan values and many faced rates above 50 percent. Even
assuming data and neasuranent errors, these figures are depressing.
Of course, sare delinquency is not incanpatible with develq;m:mt if
there are significant social and econanic benefits resulting fran
the infusion of credit into the rural areas. Nevertheless, delin
quency does negatively impact upon the financial viability of the
credit institution itself and it does suggest prablans in the
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systen. ~lithout ways to replace those losses, decapitalization
within the credit institutions can rapidly take place, especially
if accanpanied by low or n8Jative real rates of interest on loans.
Unfortunately, delinquency may also lead to further incare inequi
ties in the rural areas if those getting access to the fOImal
credit are already relatively well off econanically (Ladman and
Tinnenneier, 1981). Care should re taken \'ben canparing cross
sectional delinquency rates since no standard procedure is followed
in calculating rates. '!he JlDSt canrcon rcethod canpares value in
arrears to total value outstanding but other rrethods give quite
different results.

Sane examples of' financial institutions facing serious delin
quency problans known to the author are the agricultural develop
ment banks of Bolivia and Honduras. The Bolivian bank was experi
enci~ delinquency rates on loan values above 50 percent in the
mid-1970s (Ladman, et al., 1977) and the Honduran b:lnk went fran
33.6 percent delinquency in 1970 to 50.2 Percent in 1980 (Cuevas
and Graham, 1981). Both banks are major agricultural lenders in
their respective countries. Such high rates also are carrron in
many other LICs.

The causes of, deli.rx.Juency are rna.IW and are difficult to mea
sure. Sanderatne (1978) developej a useful concept~ franework to
help understand the underlying reasons for arrears. He identified
six categories of reasons for delinquency:

Defects in the agrarian structure
Variability in incanas causoo by fortuitous, seasonal, or
unforseen factors
Defects and inadequacies in disb.1rsing credit
Attitudinal conditions not conducive to repayment
Misallocation of borrowed funds
other miscellaneous reasons

The first two reasons are largely outside the control of the
farner. Land tenure constraints, lCM prices, floods, poor infra
structure, and low productivity fall in these two categories and
detennine the environroont within which the fa.nrer, eSPeCially those
with smaller fam size, must cperate. Here, the fanner may be
will~ but unable to repay. The third categoty relates specific
ally to the rules and pr~ooures of the credit institution. Poor
loan supervision, inadequate loan te:rms and procedures, inaccessi
bility, p:>or records, and p:>Or loan recovety pr~edures are exam
ples of credit organizational defects. The fourth categoty relates
to the umdllingness of the falJller to repay even if the ability
exists. Viewing governroont loans as ineate transfer rights or
grants is canrcon in LIC rural areas. This view sanetimes is sup
p:>rte:1 by credit agents and organizations mistakenly assuming the
incane transfer or welfare role of credit. Contraty to \'bat one
might think, there is no conclusive evidence that repayroont by
small fanners is worse than large fanners. In fact, sane studies
sJ1a.i higher delinquency rates for large famers. Unwillingness to
pay because of political or other influences seans to re dlaracter
istic of those large defaulters.

The fifth reason relates to diversion of funds for fUrPOses
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other than thcit intended for the loan. The loan might have been
usoo to repay a loan fran an infonnal source, to pay for family
consumption or education, or to finance a non-fann activity like a
taxi. Such diversion may be quite rational econanically for the
fcu:mer rot, if it is a lOrv:Jer--tenn invesbnent, there may not be
enough cash flCM to payoff the shorter-tenn loan, resultin:] in
delirquency. 'Ihe "other" catEgory includes reasons that are not
easily placoo in the earlier categories - death, corruption and
graft, rcbbe:ty, etc.

A study of delirquency in Sri Lanka by Sanderatne shCMed the
seasonal factors to be quite llnfX)rtant. About one-third of the
loans in arrears were said to be due to crcp failures, although he
felt that was an overestimate. Defects in the agrarian structure,
primarily reflectoo by lower yields and incanes for the defaulters,
and attitudinal problems (felt 00 obligation to repay) were the
next m:>st important factors. Defects in loan collection procedures
by the crOOit agency and misallocation or diversion of funds also
were identified as prcblems in the progran.

An earlier study in Peru by Tinnenooier, et ale (1968) foun:i a
significant and p:>sitive association l:etween delirxIuency and farm
size, percent of cultivated area finanCED, anount of credit/ha.,
and certain crops. Two recent studies have applioo discriminant
analysis in order to suggest factors whim credit institutions
might use for borrower selection to reduce delinquency (Igben,
1978; Errunza, 1981). Igben foond in Nigeria that aJIDunt of in
vesbnent, labor intensity, and rreasures of operational efficiency
were positively correlated with fcu:m productivity (which was as
sumed to be related to loan repaymmt) while m:>tivation for fanning
was negatively related. Errunza lookOO at differences between
defaulters and non-defaulters in El Salvador. 'Ihe factors \\hich
contributed m::>st to the prOOiction of repayment performance were:
extent to which fanner expanded through land leasing, type of
program (cash credit was better than credit in-kind), type of crop
(cash crops led to rore del irxIuency), value of creps (the higher
the value, the greater the delinquency) and loan supervision (the
m::>re visits the greater the delinquency). Fcu:m size, past cra:lit
record, and ooucational level were not found to be important for
predictin:J repayrrent.

As can be seen, a review of delinquency studies fran selectoo
countries does not lead to aqy supfX)rtable conclusion about the
major reasons for del~ency since they sean to va:ty fran country
to count:ty. 'Ibis rreans reasons for delinquency may be count:ty or
even site specific. Researd1 in eam LIe is necessary to proode
m:>re insight on causes for delinquency. If the agrarian structure
is found to be m::>st restrictive, then these deficiencies will have
to be reducoo. A land redistribution or tenancy refonn fX)licy may
be necessary. If prices are low, this may suggest price {X)licy
changes, price guarantees, improved markets, lower production costs
fran technological mange arrl/or improved infrastructure. One
thing is clear, credit policies by themselves will not solve the
agrarian or other structural prcblems rrentioned previously. Signi
ficant changes in the structure and procooures of the credit insti
tutions may be necessary to resolve inefficiency, i.ncrl~ate ser
vice, attitudinal and delinquency problems. In fact, new and
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innovative institutional fonns may be nee:1ed to work within the
rural enviroI'lll'eIlts of rrost LICs.

Policy Reccrnrcendations -- A Summary

A review of literature on LIC rural financial markets and
agricultural cra:lit programs in the previous section shows that
there are a number of problems in heM the markets function, esPe
ciallyin tenns of cralit reaching rural pecple. The accanplish
ments of rrost such credit programs often fall far short of the
expectations of the donors and host countries alike. There is
sufficient evidence to shCM that the present LIC markets and poli
cies result in misallocation of resources, further concentration of
inCaTe and assets, high delinquency, few savings, a heavy reliance
on govermtent and external funds, considerable p:>litical involve
rent and patronage, and a poor. environment for formi.nJ and nour
ishing viable financial institutions or intenneliaries. A number
of policy changes are needed to make the system operate rrore effec
tively in tenns of or.rerall financial and econanic development
goals.

Flexible Interest Rates
As stata:l elsewhere, "clearly, the rrost hannful p:>licy Mlich

is widespread in rural financial rrarkets is reflected in the low
interest rates that are chaz:ged. on fonnal loans, and the even lower
interest rates that are paid on savings deposits" (Von Pischke, et
al., 1981). rrhese low rates greatly distort crOOit use at the
farm, agency and national levels. These negative effects are being
increasingly documenta:l in the literature. Allowing rrore flexible
interest rates at positive real rates of interest will provide a
mum rrore favorable environnent within mich the various financial
institutions can operate. These higher rates also should lead to
greater nobilization of savings in rural areas, an important step
for reducing internal and external dependency. However, the im
plementation of this recxmrendation will ra:}Uire a major change in
interest rate policy in rrost LICs. Many individuals and groups
have considerable vestal interests in naintaining the stab.1s quo.
Thus, sum a major policy change may not be politically feasible
unless the international donors and financial agencies put con
siderably rrore pressure on govermnents and central banks to rrodify
these p:>licies. Furthennore, as stata:l earlier, mechanisms may be
neede1 to canpensate those rrost directly affected by the move to
,[X>sitive real rates of interest to gain their needed supp::>rt.

It should be noted, however, that .raising interest rates in
and of itself may not guarantee efficient and effective RFMs.
Interest rate refonn is a necessary, but not a sufficient condition
for iinprcwing REMs. Policy changes outside the financial area may
be needed since many other policies also affect the perfonnance of
the financial markets. Policies on investment, foreign exchange
rates and trade, technology developrent, prices, and land tenure
directly affect the profitability and dynamism of cgriculture and
thus the operation of RFMs. An unfriendly econanic environment,
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even \nth high interest rates, does not make it easy for financial
institutions to function. An additional policy question relates to
the instibltional or organizational fom which \\Urks best in the
LICs. .

Organizational FODm
Experience to date has shown there is no particular institu

tional form \\hich perfo:rrns better than others. Credit unions and
cocperatives \\Urk well in s:me places rot not in others. Rural
carrrercial banks sanetiroos are effective but not always. Informal
group credit w:nxs in sane areas blt not in others. Nevertheless,
the following tentative conclusions or principles are proposed:

Regardless of the Ol':ganizational fODn; savings and lend
ing programs should be institutionalized within the same
organization,
Financial and other IX>licies should allow and even en
courage diversity in form with multiple sources of funds.
Organizational structures IIDst feasible for the time and
pla03 likely will eroorge through trial and error,
Well-trainErl management and credit personnel is a nust,
regardless of the structure,
Specialization in tenns of target groups or creps often
makes the institution !lOre vulnerable if changes occur
e}{t,ernal to the progran and it is not, therefore, recan
trended,
Mixing welfare, incane transfers, and other social goals
with credit usually causes attitudinal and operational
prdJlems,
Simplified £Oms and· procedures must be developed to
serve small famers in a cost-effective manner,
Services nust be available at the local level either
through branch offices or a local netw:>rk of sate form,
Mal:keting, savings, and credit activities can be 9lccess
fully integrated within the sarce organization for carmod
ities that have few m:u::ket outlets (such as coffee and
other export or specialized crops),
Significant financial market inte:jration must be in place
before private credit institutions can effectively extend
longer-temt loans (public programs may have a legitimate
role in this area until significant integration takes
place), .
Farmer and l:x:>rrower pnticipation in.decision making by
financial institutions needs to be greatly strengthened,
and
'!he systan rcust rrove towards an inte:jrated systan (ties
with other financial markets) over ti.Ire to truly accanp
lish the functions expected of financial intennediaries.

The above listing of conclusions does not lead one to recan
mend one institutional fom O\1er another because it ~uld appear
that all could hypothetically apply these principles. In practice,
hCMever, cocperatives or fanner groups have, in sane LIes, been
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able to accanplish.· TlDre of these· principles over a sustained period
of ti.rre than have agricultural developnent banks or rural cCJllOOr
cial banks. In particular, credit unions (savings and loan cx:x:per
atives) have been gradually gaining strength in the world. This
may re 1:ecause they tend to re local, grass roots organizations
with .considerable local participation.in decision making. Loans
are not limited to just one pn:pose - agriculture - and ~erating

costs appear to re la.ver. Nevertheless, many credit unions have
traveled, and still are traveling dcMn very rocky roads, facing
many obstacles to success. General purpose service cooperatives,
,with credit being one of many services offered, prcbably have seen
TlDre difficult ti..nes, perhaps because of the greater canplexity of
their cperations and, thus, of the requirements on managanent.

In the final analysis, the wisest approam will likely be to
encourage nultiple institutional fOl:ms. certainly, more experimen
tation is needed to find ways of organiziIX) agricultural develop
ment banks and camrerical. banks to effectively extend cre:li.t to
small producers and landless rural people. Present structures
gererally are not ~rking. To be cast-effective in reaming small
famers, banks will have to either (1) develq;> their own type of
local r.oneyleMer' to ~1X on a one-to-one basis, or (2) form local
credit groups to help cover organizati0gal and other casts of
lending snaIl amounts to large numbers. Furthennore, as countries
attempt to extend credit to non-famers, sum as landless laborers,
small merdlants and entrepreneurs in the rural areas, the special
ized institutions oriented just towards agriculture may firrl it
difficult to expand to rooet these new needs.

Operating Procedures
It is difficult to separate cperational questions fran insti

tutional questions because the two often are related. For example,
agricu1tural development banks and camercial banks tend to require
nore elaborate fonns, TlDre borrower data, and rore collateral than
are needed for small loans due to the influence of lawyers and
accountants within those institutions ani procedures established
for larger loans. It's assumed these activities lead to improved
institutional Perfonnance and loan repayrcent even though there is
little or no evidence to confino this assumption, especially for
small famers.

Nevertheless, all credit i.nstitutions, regardless of fom,
must find ways to reduce lendinJ costs if they are to effectively
serve small prcx1ucers in LIes. Total transaction costs (costs over
ani aOOve the interest cost) per unit lent increase with smaller
loan size, for both the lender and the borrcMer. There are essen
tially two ways for the credit institution to lower their costs:
(1) transfer many of the costs to another entity, like a coopera
tive or infonnal group, which will abSOl:b these costs or use ·volun
teers to neet the same loan ra:;{Uirenents, or (2) internally change
the requirenents am. lending procedures to lower costs, the focus
of this recanrcendation.

No anpirical cost analysis studies are knom by t.ne author
\\hidl would indicate hCM costs are incurred by activity within
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financial institutions. In the absence of such data, it is diffi
cult to knCM which activities contribute m:>st to high lending
costs. It \\Uuld appear, hCMever, that two activities, t..~e gather
iDJ and recording of infonnation, am maintaining loan accounts,
are the m:>st important.

Considerable infoI11lation on credit activities is collected by
rrost institutions. This process llsually involves many people fran
the first contact by the field crerlit agent with the potential
borrower until the loan is repaid. Data are collected and reportErl
at all levels -- local, regional, national, and international (if a
foreign donor is involved). The sane infOl:mation tends to be
gathered on each fanner regardless if a person is getting a loan
for the first time or it's the tenth ti.Ire, or if the person has
always repaid on time or seldon repaid on time.

The second activity that may contribute to high lending costs
in many credit institutions is the accounting systall. Accounts and
procedures are the sane for a $50 loan as for a $50,000 loan. As
m:>re and rrore small loans are made, this could significantly in
crease costs. Small farrrers often have m:>re than one loan which
leads to further costs.

Rec:c:mrrended chCIDJes in p:>licies and procedures to roouce the
cost of these two activities include:

Implementing studies to neasure the cost and effective
ness of the various infonnation activities on loan re
payrrent (this·stresses infonnation collection about the
operations and effectiveness of the institution itself),
Establishing a simple, rot functional accounting systan
for small loans,
Eliminating rrultiple loans, witlrlrawals, and installments
so there are fewer transactions on the accounts,
Classifying oorrcMers according to credit risk so re
sources can be concentratErl on those likely to face
prchlans (little time spent on those mo repay well and
rrore on those who don't),
Ranoving restrictions on credit use and types of crap/
livestock financErl (which recognizes the rroney fungi
bility prcblern that restrictions can't control),
Developil'X1 a one-ti.r.e-only fom for gatheriDJ baseline
data about first-time borra.-rers,
Developil'X1 a canbined loan application and contract form
ra;IUesting very basic rot minimal infonnation for repeat
borrowers,
Simplifying application and evaluati~n procErlures so
loans are extendErl the sane day of aPPlication, and
Establishing follow-up procedures to encourage on-time
loan repaynent curl to collect fran delinquent borrowers.

Conclusions
The recent literature on rural financial markets has chal

lenged many of the strongly held traditional views and policies
found in LICs. The new focus is on finding ways of eliminating or
at least rErlucil'X1 the many constraints facErl by RFMs so they can
function rrore efficiently and ~tably.
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A n\J!\ber of the REM p::>licy issues in the LIes were reviewed in
the first part of this pa.p:>.-r: the functions or role of RFM and
credit in agricultural and econanic development; interP..5t rate
policy; rural savings; and high delinquency. The seoond part
suggested needed changes in: (1) the overall setting \dthin \\hich
credit programs operate, (2) the institutional fonn or rcechanisms
for nobilizing savings and delivering credit to the end user, and
(3) operational procedures to reduce high operatinl costs - that
is, p::>licy cha.D:Jes neErled at the national, instimtional, and local
or agency level.

The main rcessage is that just simply· increasing the amount of
cheap credit available in the rural areas is not enough. Indeed,
if that is all that happens, such a p::>licy may be sel f-defeating •

Financial intenoodiation is an extremely important process for
developtrent and if cperating ~ll, allCMS the transfer of claims on
resources fran those individuals and areas with a surplus (savings)
to those individuals and areas in need (crErlit). This process can
lead to improved equity, resource allocation, econanic growth, and
less reliance on external oorrc:Ming over time. Thus, governnents
IlUlSt establish a set of policies which pennit and encourage the
establis1Tnent of an integrated financial systan if developrrent is
to proceed at a satisfacto:ry rate.

Nevertheless, changes in national financial policies, like
allowing flexible interest rates, will not take place quickly.
FurtheD1lOre, changes in the econanic and political structures of
many LICs are needed to allOfl financial markets to carry out their
prcper role. 'lhese structural refonns may be even nore difficult
to implenent than financial refonns. As a consequence, canplan
enta:ry efforts are nea1ed in continuing to smdy and identify
preferred institutions and operatinl procedures which will get
crErlit to the rural areas in a cost-effective manner, \oA1ile also
being consistent with the longer-nm objective of establishing
efficient rural and national financial markets. This author is
confident that significant progress can be made in each area 
national p:>licies, instimtions, and cperations - and we neal to
get on with the worlt, even if inadequate progress takes place in
any one area.

1. For a review and details of many of these programs see
Agency for International Developm:mt (1973), Donald (1976), and
World Bank (1975).

2. For a canplete discussion of the fungibility of roney
prd::>lans at the fann, credit agency, and country level see Von
Pischke and Adams (1980).

3. See Donald (1976), Von Pischke, et al. (1981), Adams, et
al. (1982), and Ladman and Tinnermeier (1981).

4. In this paper the te:on delin}uency and in arrears refers
to all fonns of non-repaynent of loans. Default implies a longer
teD'll and rore ~nnanent fonn of non-repaynent.

5. r-bre successful infonna1. credit group schemes are discuss
ed in Schaefer-Kehnert (1981) and in Parks and Tinnenneier (1983);
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one that was less successful is reviewed in Adams and Pablo (1983).
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Midcareer Training: A Development
Investment-Is It Worth the Cost?

R. Michael Haviland

Midcareer Training for DevelC?]:XOOnt

Eoonornic and social developrent is dependent ur:on trained
marp:7Ner for planning, irnplanenting, and maintaining prOJrCflls and
structures. 'lbe Hmptrey Fellowship .Program seeks to utilize
efficiently the scarce resources available to prepare midcareer
professionals fran developirg countries for the compleK task of
managing developrrent-related programs.

'!he Origins of the Program

'lbe Humphrey Fellowship Program resulted fran initiatives by
the u.s. governnent, am specifically the White House, made in
1978. President carter, in meetings with several heads of state of
developiR} countries, had discussed and responda:l positively to the
suggestion that the u.s. increase its support for the training of
persons fran developing countries. Later that year, statemants
about increased support for sum training were made in speeches by
the President and Vice President. 'lhe task of translatin:J the
interests of the President into a functioning program was assigned
to the United States Information Agency (USIA) which, in turn,
sought the assistance of the Instib..1te of International Education
(Im) to plan, develop, and implercent the program.

The first draft of a program plan for the Hunphrey Fellowship
Program was discussed at a special White House. maeting held in
November 1978 to \'bich high-ranking U.s. governnent officials and
the presidents of 40 major U.S. universities were invited. 'lbis
unique rreeting resulted in entlU1siastic support' for the program at
the university level am made possible the implementation of a
PJ:ogrClll which \\Ould depart fran the tra:1itional fonnat of· study
programs for international students. Rather than fitting :inter
national students into an established graduate degree progran
curriculum, the Humphrey FellCYWShip Program would allCM fellows to
select fran the universiqr--and indeed fran the entire councry
those resources IlDst appropriate for the werle they cb at hate and
incorporate those diverse elanents into an individualized program.

'lhe rationale for the new direction is based on the assumption

PREVIOUS PAGE BLANK 227
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that the needs for acadanic and technical knCMled~ of the Humphrey
FellCMs, be it in the fields of agriculture or urban planning, vary
substantially fran country to country and fran region to region.
Since the program would be extended to as many as 80 developing
countries, existing graduate degree prCXJrams would not be able
satisfactorily to2supply all the resources needed by a group of
Humphrey FellO\VS. Also, the fellCMS thenselves would not be
recent university graduates, as is the case in ItOSt intemational
education programs, but rather midcareer professionals, individuals
with successful work records as well as sound academic backgrounds.
11idcareer professionals v.uuld l::e mosen to maximize the impact of
the program by rnaki.nJ the fellowships available to those already in
decision-making positions. Persons with leadership qualities and
the potential for obtaining positions of significant responsibility
in future years would be the prCXJran's clients.

The needs of midcareer professionals fran developing countries
for acadanic and professional training vary substantially fran
those of recent undergraduates. The program design places stress
on roth acadanic and practical "hands on" administrative experi
ence. It is one year in length (rrost fell~ are not able to spend
nore than one year OMay fran their professional l'Ositions) and
nondegree by design. In the HUIl'Phrey Fellowship Program, the
university is viewed. as a base of cp3rations for the fellCMS fran
which contacts with counterparts throughout the U.s. would be made
and internships or agency visits arrarqed. '!he constraints of nnst
graduate degree programs, particularly those which can be completed
in one year, preclude substantial participation :in activities off
campus am thereby limit severely their utility for midcareer
professionals.

The development of the Humphrey Fellowship Program has been
guidErl by a national Advisory Ccmnittee which was appointed after
the White House rreeting. The Advisory Ccm:ni.ttee discusses and
decides upon the canponents of the program ani its key administra
tive procedures. The Advisory canmittee, v.urldng with the Unitai
states Infonnation Agency am the Institute of International Educa
tion, finalizEd the initial program plan. It was then announcErl by
the USIS posts in 90 developing countries, and recruit:Irent for the
first prCXJram year, 1979-80, was begun. A pilot group of 27 fel
IONS fran 24 countries were offered grants and undertook fellCM
ships the first year. Since that time, 311 fellCMShips have been
canpleted. In its fifth year, 1983-84, 125 fellowship grants ~..re

made by the Board of Foreign SCholarships, the presidentially
appointed oversight body for educational exchange programs admin
isterai by USIA: the prCXJram is expectEd to ranain at this level or
grCM rrodestly in the years ahead.

The Program Design and Implementation

1. Ra::rui~nt and application
The Unital states InfoDnation 8el.Vice am/or the Fulbright/

Educational Foundation offices are responsible for publicizing the
Humphrey Program abroad. ltlile the recruibnent activities vary
fran country to country, in m:>st cases the host goverrment offices
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which coordinate study and training overseas are infonned of the
program and asked to sul:mit applicants. In those countries \'bich
have a Fulbright camnission or Educational Foundation office, the
Humphrey Program is generally advertised along with other study
abroai ~portunities, such as the Fulbright ProgrClll. 'nle program
accepts candidates fran the private and public sectors, and WCl'IeI1,

who currently receive 25% of the grants, are encouraged to apply.
Persons interested in· the Humphrey fellowships file an application
with the USIA/Fulbright Camnission in their CMl1 countries.

2. Selection
Humphrey fellowships are canpetitively awarded. to applicants

who have strong academic backgrounds which include an undergraduate
or graduate degree, a minimum of five years of progressively re
sponsible professional work experience, English language capabil-
i ty, and strong references fran their professional colleagues and
supervisors. '!he fellowship grants provide for livin:] expenses,
international travel, training-related costs {courses and J:oc:ks} a
travel allowance for attending professional meetings and visiting
organizations of interest, and health insurance. Humphrey Fellows
attend two special workshcps organized by the program itself, one
in Washington, D.C., and the other in Minneapolis, Minnesota, to
discuss developnent-related questions.

The fellowship applicants are screen.crl abroad, and the best
qualified are sul::xni.tted to the Institute of International Education
which assembles selection caruni.ttees to make a final review and
recanrrendations to the Board of Foreign Scholarships. The Board,
which O\Tersees the USIA-sponsored exchan:Je programs, makes the
fellowship grants. Interested persons sul:mit applications abroad
fran Septsnber through Novanber/Decanber of each year, and fellow
ship awards are anno\.U1ced in March or April. Fellows are notified
of the awards in April of the year in \fbich the fellCMShip will
begin. FellCMShips generally ron fran mid-August through June
unless supplanental English language training is r~red, in \tbich
case tOO fellCMShip begins in June. All applicants are requirErl to
take the TOEFL test. Thooe with scores below 550 will generally
require additional ,English training.

3. Fields ofstugy
The fellowships are offered to persons \'bose work in either

the private or public sectors is directly related to the ea:>nanic
and social developrcent of their coont:ry. '!he specific fields of
study offered are: agriculture, public health, nutrition, public
administration, planning and resources management. The program is
best suited to administrators and planners in these fields rather
than technicians or researdl-oriented scientists. In all caSes,
the ~:rk of the applicant will have a public service orientation as
well as· a relationship to econanic and social cEvelopment.

Within these categories of professional ~rk, the program
allows for a broad range of diversity. For example, within the
planning and resources rnanagenent catego:ry, there will be Hunphrey
Fellows \'bo study w:ban and raJional planning, manpower develop
nent, mineral resources managenent, public management, or envir
omental control of p:>llution. Similarly, the other categories of
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sbldy are broaily inte.tpretai, allCMing the nanination of persons
whose field of study is directly related to a country's developm:mt
needs.

4. The qualifications of Humphre:;i FellCMS
Applicants who have proven by their professional records that

they are technically canpetent, have leadership ability and fX)ten-
,tial for holding positions of substantial resfX>nsibility, have
strong acadanic records and English language canpetence, are sought
for fellCMShip grants. It is the goal of the program to identify
persons vAlo vJi11 rise to important fOsitions in the caning years
and offer than grant opp:>rtunities.

The selection canmittees favor applicants who have shown that
they have the ability to obtain positions of increasing responsi
bility and whose perfo:cnance in each of their fX>sitions has been
outstanding. In rost cases, a miniJrun of five years of profes
sional experience is l:eqUi.roo7 t..'le Humphrey Fellows currently
average 36 years of age, am rrost have eight or IIDre years of
professional wo:r:k.. Applicants vAlo have achieved excellent grades
in fields related to their professional won, am who have con
tinued to a<X;lUire professional qualifications through study and
training beyond the undergraduate level, are favored. Several
caIrlidates each year have canpleted Ph.D.s and about half have
naster's' degrees. Since the HUJ'!1?brey program is a' nondegree fel
lowship, those seeking degrees are strongly discouraged fran apply
ing.

5. The U.S. training
Humphrey Fellows are based at U.S. universities which have

departnents with programs directly related to the fellows' pro
fessional wo:r:k. in their hane country. 'Ihe progran assigns a multi
national group of approximately 10 HUI'l'phrey Fellows to eadl univer
sity • Each group is assigned a coonlinator who serves as the first
am principal contact of the fellav during the program year.

Each participating universiqr was selected canpetitively by
independent selection camdttees which reviewal proposals prepared
by 110 lecrling universities throughout the United States. Those
universities selected for participation in the program have dem:m
strated their ability to provide the training resources of interest
to Humphrey Fellows.

The following instib.1tions have participated in the program
for one or rore years since 1979: .

The American University -- Washington, D.C.
The University, of Arizona -- Tucson, Arizona
Aubum University - Auburn, Georgia
Boston University -- Boston, Massachusetts
Brandeis University - ~'lalthan, Massachusetts
The University of califomia - Berkeley, califomia
Colorcrlo School of Mines -- Golden, Colorado

.Colorado State University - Fort Collins, Colorado
Columbia Universiqr -- New Yo:r:k. Ciqr, Ne\~ Yo:r:k.
Comell University - Ithaca, New Yon
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The Fletcher School of Law and Diplanacy,
Tufts University - Medford, Massachusetts

George washington University -- t'lashington, D.C.
Harvard University -- cambridge, Massachusetts
Howard University -- Washington, D.C.
Hunter College/aJNY - New YOlX City, New York
The University of Maryland -College Park, 1-1a:ryland
Massachusetts Institute of Technology -- cambridge,

Massadlusetts
The Massachusetts Mental Health Center - Boston,

Massachusetts
The University of I'Bssachusetts - Amherst,

Massachusetts
The University of Miami -- Coral Gables, Florida
The University of Michigan --. Ann ArlJor, rtichigan
The University of Minnesota - rtinneapolis, Minnesota
Pennsylvania State University -- College Park,

Pennsylvania
Princeton University -- Princeton, new Jersey
The University of Southem California -- Los Angeles,

California
Stanford University - Palo Alto, california
State of New York lviariti.Ire College -- Bronx, New York
Texas A&M University - College Station, Texas
Tulane University -- New Orleans, Louisiana
West Virginia University -- Morgantam, West Vi3ginia
Williams College - Williamstown, Massachusetts

The Humphrey Fellows assigned to eadl university work under
the direction of a coOrdinator attached to a specific university
unit. For example, at the American University, fellows areaffil
iated with the International DevelOptent Program; at Comell, the
International Agriculture Program. University units wit.1l. programs
and faculty resources closely matched to fellows' interests are
selected for participation in the program. The group of universi
ties changes each year in accordance with the interests of the
fellows.

6. The study/training pro;Jram
The goal of the program is to provide the Hunphrey Fellows

with a series of training experiences Whidl will enhance their
ability to contribute to the develop1eI1t of their countries. As
the fellows cane fran 75 different developing countries and their
professional responsibilities vary considerably, it is necesscu:y
that individualized training prCXJrams J:e tailored to the specific
interests and needs of each fellCM. At the beginni.nJ of the' pro
gram year, the coordinators and advisers at each university \'A:)lX
closely with the fellows to design their programs. The university
staff assists the fellows to identify the IlDst suitable acadanic
courses, worlcshops, research projects, professional organizations,
development institutions, and projects available at the university
and throughout the United States. The fellavs are encouraged to
becane familiar with off-campls programs and organizations in the
i..nnrediate area of their university early in the program year.
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Later, national and international organizations \bich are located
in Washington, New York, or other metropolitan areas distant fran
the university base are visited. A fellow \'hose university base in
is Boston would be assisted in locatin] the JroSt appropriate course
wo.tk available in the area. If, for example, his field is finance
related, he might rreet officials fran and study the administration
of a cQ"£'l'lercial bank or the Federal Reserve Bank.

Durirg the second half of the program year, rrore t.i.Ire is spent
off campus, often in other cities. Fellows may have internships of
two or ·rrore weeks with institutions such as the ~hrld Bank, a
United Nations agency, or a U. s. or state g:>verrment office. They
rreet and worl< alongside colleagues fran multinational and U.s.
organizations \'bich have ongoing development activities in their
respective coWltries. The contacts of Humphrey Fellows are often
enhanced by their participation in the annual conference of pro
fessional organizations.

7. Program wOJ:kshcps
The Humphrey Progran worl<shcps, two week-long treetings, are an

important canponent of the fellowship year. The first takes place
in Washington during November and the second in Minneapolis at the
end of the program year. The latter site was chosen because Hubert
Humphrey made his hane in Minnesota and, after his death in 1978, a
public affairs institute was established at the University of
r4innesota in his honor.

At roth wol:kshcps, the entire group of fellows neets to dis
cuss foreign and darestic policy issues and developtent problems.
It is a ti.ne \\hen the group coalesces into a mini united Nations to
share perspectives and concerns. The workshop is an ideal setting
for establishing collegial relationships \dt.h fellows fran allover
the world. It is a t~ when they exchange views with policy-level
officials fran the U.s. goverrment and IIllltinational organizations.

The topic of the Novanber workshop in W:ashington is the
foreign. and danestic policy of the United States and the relation
ship of that policy to other nations. High-raIlki.qg governrrent
officials, senatoU? and congressmen, and representatives of the
press address the group. As a part of the orientation, the U.s.
governnent visits are arran]ed to several deparbnents, such as
Agriculture, Health, State, and the Office of ManagenEnt and
Budget.· Time is allocated for visits to the v«:>rld Bank and ot...'ler
develqmmt-related organizations, and fellows rrost often visit
their anbassies. While there typically is insufficient time for
Humphrey Fellows to visit all the agencies in which they are inter
ested during the worlcshop week, they make arranganents to stay on
or return to Washington later in the fellowship year.

8. The Minnesota WOrlcsh~
At the canpletl.on of the eJ.lowship year in JWle, the fellows

rreetagain at the Hubert H. Humphrey Institute of Public Affairs of
the University of Minnesota. The pu:rpose of this worlcshcp is to
provide an opportunity for the fellows to share their developnent
experiences, expertise and perspectives. In preparation for the
woJ:kshop, the fellows rreet in their Wliversity groups and prepare
issue-oriented papers for presentation to their colleagues. '!he
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papers focus on development-assistance proolans considered fran the
perspective 0:'; the donor arrl recipient· countries. The fellows
ergage in a dialogue with colleagues fran seventy countries.

A very special aspect of the workshcp is the hospitality
offeral the fellCMS by various groups in the Twin Cities. l-rolti
national coIp:)rations, banks, international organizations, and
individuals host receptions. Urban and rural tours led by agronany
arrl geography specialists are arranged.

At the ccr.tpletion of the workshop, the fellCMS receive certi
ficates of carmendation signe:1 by the President of the United
States and the Director of the Unital States Infonnation Agency.

Early Program Results

In June 1983, the fourth graJp of Humphrey Fellows canpleted
their fellCMships, bringing the total number of alumni to 311
~'bile it is too early in the life of the pr~ram to document its
impact, it can be shown that ~ important concerns--the efficient
use of limited program funds and the succP-ssful reentry of fellCMS
into their professional positions at hare--can be addressErl.

1. The efficient use of available training funds
The Humphrey Program seeks to make efficient use of its lim

ited funds by providing fellowships for indiViduals who have exhi
bited strong professional caPability arrl leadership qualities. A
high multiplier effect is expectoo. in the years after a fellow
returns hare. Two program trends are noteworthy: the rise in the
average age and corresponding experience levels of the fellows fran
1979-1983, and the progressively higher standard of academic cre
dentials held by successful candidates for fellCMShips.

a. IncreasErl average age. During the first four years
of the the program, the average age of the fellows rose fran 29 to
36. The mst direct result of that rise is that fellows naN have
significantly rrore years of professional woJ:k e2Q?erience than the
first group in 1979. In the first two program years, one-half of
the candidates were 31 or yO\.mger and sate had very limitoo work
experience. NC7tl it would be rare for a fellowship to be offerErl to
a candidate with less than five years of \-rol:k experience, and the
majority have eight or rrore years of significant professional
experience in positions of increasing resfXJnsibility.

b. Academic qualifications. As canpetition for the
fellowship awanls has gra.-rn through increased publicity efforts of
USIA, the Fulbright Camnission offices abroad, am program alumni,
the academic qualifications of the awardees has also risen. While
an undergraduate degree or its equivalent has been a requireirent
since the beginning of the pr~ram, nCM rrore than 50 percent of the
fellCMS have canpletal a master's or doctoral degree, and those
without graduate degrees have mst often had professional training
beyond the undergraduate level, often abroad. While these two
factors do not, of themselves, assure that the recipients of the .
fellCMShips will be future leaders ani policy makers, the selection
process--which seeks persons with specific qual ifications--is
likely to identify persons of substantial fXJtential.
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The Humphrey Program has achieved its goal of attracting
midcareer professionals and is offering awards to persons who have
demonstrated their professional canpetence. In each year of the
P7ogr~t the number of highly qualified caz.rlidates ~as risen and,
WJ.th l.t, the overall level of the fell~hl.p class.

2. The reentry of Humphrey Fell<Ms
While sane study programs in the u.s. for students fran other

countries provide funding for t~ or m:>re years of residence, the
time usually r~red to chtain a master's degree (doctoral study
often requires four or rrore years of study), the Humphrey Fellow
ship Program provides one year of funding. Also, since the
Humphrey fellowships are awarded to persons who have positions of
substantial professional reSfOnsibility and who are, in general,
"established" in their countries, there is very little tendency for
than to cont:ribute to the "brain-drain" problan. In addition to
limiting the d.s. goverruoont support of any felloo to 12 IlDnthS,
visa regulations made, extended stays difficult. Fell~ enter the
United States with J-1 visas which designate than as exchange
visitors rather thari students. The Institute of International
Education, on behalf of USIA, serves as the fellONS' sponsor and
thereby controls the reIle\fa1 of the visas. lIE will not provide
for the extension of a felloo's visa beyond 12 IlDnths without the
approval of the fellow's goverrment or anployer. In any case, the
visa extension is limited to 12 additional IlDnths beyorrl the fel
lowship year, and the financial support ~ired for the extension
must be provided by the fellow or another sponsor.

In the early years of the prCXJram feN fellows have expressed
such an interest in becaning permanent·U.S. residents. Of the
first 311 fellows, only two (both of \\han have married Americans)
are expected to reside pennanently in the U.S. Short extensions of
three to six months are grantoo to apprOKi.mately 15 percent of the
fellCMS annually to allow than to undertake additional study or
internships, and an additional 10 percent ranain for a full year.
The program experience has been that, within six rronths of the
canpletion of the program year in June, 90 percent of the fellows
will have returned to their hare countries.

The typiCal Humphrey Fellow is age 36, married, has children,
and has a secure position or professional practice at heme. The
fellows usually maintain a lifestyle camon among professionals
throughout the ~rld. Such a person has little to gain fran stay
ing in the Uniterl States on a pennanent basis: on the contrary,
rrost have pranising careers at hare and, even if they decide to
stay in the United States for an additional year, are not likely to
seek pennanent residence in the U.S.

The Humphrey Fellowship PrCXJrarn is test suiterl to an indivi
dual who has already acquirerl his professional credentials and
degrees, and \\ho chooses to usc the year to enhance his knooledge
and experience in a specific area--rruch like a university professor
during a sabbatical. Econanic conditions vary ~stantially in the
countries which have participants in the program as does the
cpportunity for an individual to obtain a graduate degree at hane.
In sore countries, the acquisition of graduate degrees is essential
for pranotions. In such cases, it is nabJ.ral for fellows ~o cane
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to the U.s. to seek degrees wi.thin the Humphrey Fellowship Program
context. ~mile it is not generally feasible to obtain a rraster's
degree in one year and \Uldertake an internship as ~ll as neet
other program goals, this can be achieved in 18 or 24 rronths.
ReCO)nizing roth the interest of <pvernnents and employers in
fellCMS' obtaining gradute degrees while in the United States and
the need for such credentials imposed by local structures, the
program does, under the previously statoo conditions, allaN fellows
to ranain in the u.s. for a max.irnum of 12 additional m:mths. At
present, approximately 25 percent of the fell~1lS have been uti
lizing this program provision.

The I'!Ost pranising program results have a::me fran that group
of Hl.ITIphrey Fellows who have both undertaken academic courses and
utilized the year for research, extended internships in apprc.priate
organizations, and the establishrrent of collegial relationships
with professionals throughout the United States mo are experts in
their field of endeavor. Such persons establish contacts which
will sel:Ve than and their countries for many years to cane. They
study and visit national and multinational organizations and pr0
fessional associations in the U.s., and establish themselves inter
nationally as professionals in their fields. They take full advan
tage of their time in the u.s. and will return bane knowledgeable
in regard to developrrent theory, teclmiques of program implementa
tion, and familiar with the national and rm.tltinational organiza
tions ~rcm:>ting the e<X)nomic and social developnent of their coun
tries.

summa.ry and COnclusion

1. The Humphrey FellCMShip Program has sought to maximize the
impact of its available resources by offering its grants to
midcareer professionals with records· of outstanding pro
fessional achiE!\Tanents and academic qualifications. 'Ihe grant
recipients are administrators and managers who have broad
based responsibility for develQIXYlent-related .programs•.

2. The fellCMShips are individually tailored to the interests and
needs of each fellow and contain roth academic and practical
work-related experiences.

3. Through placement in groups at major U.s. universities,
Hmlphrey Fellows have the cpportunity to study developnent
relate:1 questions with toth faculty and their counterparts
fran countries arourrl the world. The program's stress on the
establishment of contact with professionals in development
related organizations provides them with a support base. fol
lowing retum to their countries.

4. Since the fellows are well established administrators and
managers rather than scientists and technicians, and their
stay in the U.S. is limited toa maxi.rm.Jn of b«> years, fal are
lost to the "brain drain".

5. While it is too early in the life of the program to judge its
success, the fellows have distinguished themselves by their
woIk at major universities in the U.S., canpleted successful
internships. in national and nultinational organizations, and
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in rnaI¥ cases have been prcm:>ted upon return to their coun
tries. The number of highly qualified applicants for the
program has steadily grCMIl and the fellows thanselves have
positively evaluated their trai.ninJ ~iences in the United
States. .

Notes

1. The Im, a private, not-far-profit corporation, has admin
isterOO intemational study programs since its establishment in
1919 and since 1946 has administered the foreign and U.S. Fulbright
Programs on behalf of USIA.

2. llmtphrey Fellows are based at universities in groups of
5-15 fellows. Each university group shares a carmon field of
study, e.g., w:ban planning, :tnt fellows have diverse interests
within that area.

3. In the aboVe list are roth institutions ltbich have re
ceived a group of 5-15 Humphrey FellCMS and those use:I for SPe-
cialized placanents.. .

4. A detailed analysis of the rising level of qualifications
of the Humphrey Fellows has not yet been undertaken. Perhaps the
best available· indication of their canpetence level is that they
have been welcared and have PerfODllOO with distinction at major
universities throughout the United States. (See list of universi
ties where fellONS have been basoo.)

5. The per capita incane of low- and middle-incane countries
as defined by the W::>rld Bank ranges fran about $100 to $3,500.
Sud). cOuntries with which the U.S. maintains diplanatic relations
are eligible for participation in the program. OPEC countries of
the f.1iddle East and East Eurcpean Soviet-bloc countries are not
eligible for participation.

6. In June 1982, the Humphrey Fellows fanned an International
Alumni. Association through which camunication arrong thanselves is
facilitated. Since lOnJ-term solutions to ceveloping countries'

·problans are likely to care fran the leadership in developing
countries, the Association has the pranise of supplying an essen
tial link in the carplex web of carmunications neede::l to resolve
the critical proolans \'bich their coontries face.



10
Problems of Rural Development:
Some Contrast Between Asia and
Africa

Uma Le/e

'Ihis is intentionally a brocrl-brush paper. It draws on the
canparative rural developrrent experiences of Asia and Africa in
their respective fX)st-independence periods. It is important to
review' this experience at a tilre \\hen the poor perfo.nnance and the
consequent prcblem of·agricultural and rural development LTl Africa
are seen as one of the greatest challenges facing the international
development canrrunity. It is a pericxl when, rightly or wrongly,
the international canrmmity perceives problems of agricultural and
rural development as being largely "licked" in Asia. What ex
plains this general shift of interest from Asia to Africa? How
justified is the perception of Asia's relative success canpared to
Africa's generally allegoo disma.l failure? '~at lessons can be
drawn fran the rural developrrental experiences of Asian and African
countries? The paper will address these questions, albeit in very
general tenns.

Perfoonance of food and agricultural.production has been
relatively better in Asia in the 19705 than in Africa. (Tables 1
and 2.) However, as will be illustrate:l, the factor endo.-ments are
drastically different in Asia. In the labor surplus economies of
Asia, the increased foed preduction has not necessarily been seen
to improve the errployrrent and incaoo earning. capacity for several
of the lowest incane deciles. In Indonesia, for instance, vihere a
growth rate in rice production of about 3.6 percent per year in the
1970s is associate:l with a substantial decline in the percentage of
the po,Pllation belCM the poverty line, enployrrent in the Indonesian
rice econany is said to2have increasOO by only one percent annually
during the sane pericxl. In India, at the .aggregate level, the
percentage of Indian fXJPulation below the povet:ty line seems to be
inversely related to the agricultural performance measuroo in terms
of agricultural NO? (~et Dcmestic Prcxluct) per rural person, ac
cording to Ahluwalia. Yet, at the disaggregate level, the picture
scans to be mixed. t-mile sane states shCMed a trend decline in
poverty, others showed a trend increase during the pericxl of
1956/57 to 1973/74. In Punjab and Hal:yana, despite the visible
success of the green revolution in increasing output, the incidence
of J;Overty has increased during the scr.e pericxl, according to
Ahluwalia. 4 Further, Mellor has cbserved that the proportion of
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Table 1. Average Annual GrarthRate of Prcx1uction, Agriculture, and Merchandise
Trade, Selected Countries in Africa and Asia. N

wco

Merdlandise Trade
GOP Agriculture

1960-~~0-ao ~rts
CoUllUy 1960-70 1970-80 1960=70 1970-aO 1960~ 1970-80

AFRICA
Zaire 3.4 0.1 n.a. 1.2 -1.8 2.2 5.4 -12.0
Malawi. 4.9 6.3 n.a. 4.1 11.6 5.7 7.6 3.5
Tanzania 6.0 4.9 n.a. 4.'9 3.4 -7.3 6.0 -0.3
SUdan 1.3 4.4 n.a. ' 2.6 0.1 -5.7 1.2 3.5
Glana 2.1 -0.1 n.a. -1.2 0.2 -8.4 -1.5 . -3.3
Kenya 6.0 6.5 n.a. 5.4 7.2 -1.0 6.6 -1.0
Senegal 2.5 2.5 2.9 3.7 1.2 1.2 2.3 4.1
Zi.mbab\>.e 4.3 1.6 n.a. -0.5 n.a. n.a. n.a. n.a.
Cameroon ' 3.7 5.6 n.a. 3.8 7.1 2.5 9.2 7.2
Nigeria 3.1 6.5 -0.4 0.8 6.6 2.6 1.6 20.0
Ivo:ry Coast 8.0 6.7 4.2 3.4 8.8 4.6 9.7 8.1

ASIA
Bangladesh 3.7 3.9 2.7 2.2 6.5 -1.9 7.0 3.5
Sri Lanka 4.6 4.1 3.0 2.8 4.7 -2.4 -0.2 1.1
Pakistan 6.7 4.7 4.9 2.3 8.2 1.2 5.3 4.3
Indonesia 3.9 7.6 2.7 3.8 4.0 8.7 2.0 11.9
Thailand 8.4 7.2 5.6 4.7 5.2 11.8 11.2 5.4
India 3.4 3.6 . 1.9 1.9 3.0 3.7 -0.9 2.8
Philippines 5.1 6.3 4.3 4.9 2.2 7.0 7.1 3.4

Source: World Bank World Develoenent Report 1982.



Table 2. Agricultural QItplt and Focrl OUtplt Gra.it:h Rates, 1960-80, by Regions Africa
and Asia (percent).

Agricultural OUtput
Total ~r capi~

1960-70 1970-80 1960-70 1970-80

Food OUtput
~tal ~rC~i~

1960-70 1970-80 1960-70970-80

Africa
Southeast Asia
South Asia

2.7
2.9
2.5

1.3
3.8
2.2

0.2
0.3
0.1

-1.4
1.4
0.0

2.6
2.8
2.6

1.6
3.8
2.2

0.1
0.3
0.1

-1.1
1.4
0.0

Note: Data appliErl to developing countries only.

Source: ~brld Bank, World Development Report, 1982, p. 41.
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the total increased incane fran the new high-yield varieties paid
to lal:x:>r is often small relative to other inputs, \'ttile much gf
this increased incane is a residual return to the landowners.

The concern of the 1970s al:x:>ut rural developrrent in Asia has
therefore shiftal fran the pra:1uction proolan to ascertaining the
extent of the incidence of poverty and its causes. In particular,
the question which has interestal analysts worldng on Asia is how
agricultural production and prices affect employroont and incane
earning opp:>rtunities and thus the percentage of fXJPulation relow
the poverty line. This interest has not only been the result of
the widespread incidence of landlessness and rural enployment, but
also because of the small share of the rural J;XX>r in the marketed
surplus of agricultural pra:1uction; t..'1eir related rronetization of
rural wages and wage rigidities.

The relationship of the size of food production to f.Overty
alleviation in Asia is important because frequently the very pr0-

cess of increasing fuOO prOOuction through technological change has
been alleged to have led to increas:in:J the incidence of rural
rx>verty by eviction of tenants, growing share of owners in share
cropping, and increased machani.zation or land6consolidation to
e:xploit the eoonanies of scale in pro1uction. Landlessness raises
the imp:>rtance of agriculb.Iral production in two ways. First, the
size of prOOuction frequently is positively relatoo. not just to the
size of marketed surplus but also to employroont. PrOOuction in
tum W9uld have an inverse relationship to the prices of food
crops. Second, the lower prices of food crops canbinal with the
higher purchasing J:X:IWer made f.Ossible by increasoo enployYrent would
have a stronger direct and indirect effect on reducing poverty than
increased anployrrent associated with increased pra:1uction alone.

Because food expenditures constitute a high percentage of the
total per capita ItDnthlY expenditures for all incane classes in
Asia - as high as 70 percent for the OOttan two deciles in Asia
-- a change in foodaprices has a substantial adverse effect on the
incoae of the poor. Therefore even if a production increase does
not directly lead to increased anployrrent, it can have a substan
tially positive and indirect effect on the incOlOOS of the gural
lX'0r through its effects on l11alXeted surpluses and prices. In
creased production can also generate nonagricultural employrrent by
creating increased effective demand fur gocx1s and services produced
in the small scale sectors. SUm a line of enquiry is however not
yet very relevant in rural Africa. In oontrast to Asia, the rural
development problan in Africa is still largely a production problem
due roth the p::>Or perfoonance of the agricultural production as
well as to the largely peasant-oriented agricultural sector in
Sub-Saharan Africa.

The paper first illustrates that the problems of rural devel
opm:mt are acute in Africa although their nature is different than
in Asia. It then focuses on sane of the implications of the
African record, unless actions are taken to correct the pattern
soon.

Generalizations are not easy in Sub-Saharan Africa \>bich 10
contains a population of nearly 400 million in 40-odd countries.
Africa I s wide spectrun of p:>litical ideologies raIl3es fran the
highly interventionist socialistic approach followErl in Tanzania to
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the relatively rrore free \\heeling market-oriented fOlicies of Kenya
and Nigeria. Despite the vast differences, however, the perfor
mance of the agricultural sectors among countries has men similar,
with sl~ or sluggish growth in the 1970s associated with a sur
prising degree of universality in their agricultural policies. l !
'!his camronality originates fran an inadequate recognition of the
steps needed to develop traditional agriculture canbined with a
desire for large public sector control curl quick JOOdernization and
industrialization. Both these wishes have been :t2plementoo mainly
at the cost of traditional agricultural sectors. '!here has been
little if any increase in agricultural production on a per capita
basis, and with a feN exceptions, incidence of rural poverty has in
all likelihcxrl increased. '!he causal relationships for this phen
onenon are however less direct than those frequently envisaged by
Asian scholars in relating the size of the agricultural production
level with incidence of .fX)Vert.y, although the ultirrate effect may
be the sane.

Unlike Asia, p::l'Verty per se has received relatively little
attention in African analysis. '!his is because, unlfr.e rrost parts
of densely p:>pulated Asia, where there is surplus labor and land
shortages, African agriculture is characterized by land sw:plus and
labor shortages. As p:>pulation has increased, it has generally
been possible to briD;J marginal lcurl under cultivation 00 as to
provide subsistence proouction for the incranental p:>pulation,
albeit at declining levels of productivity. Therefore, on the
\\hole, the African poverty prcblan has not been a result of acute
landlessness and growing dependence on wage anploynent arisiIX] out
of a "push factor". Wage employroont has usually been the result of
a dualistic econcmy and the "PUll" of the m::>dern sector. It has on
the \\hole improved prosperity of rural households.

Despite the overall abundance of cultivable land, the rural
poverty prcblem is grcwing in Africa. It is the result of a canbi
nation of rapidly rising pofAllation, p:lOr and inequitably distri
buted agricultural resources, p::lOr p::>licies towards the agricul
tural sector which have deferral p::lsitive technological and mana
gerial manges, am inada]Uate manpower and institutional capacity
to develq> agriculture, all leading to shrinking marketed sur
pluses. OITer time the grCMing p:>pulation pressure and the virtual
absence of a positive technological change reinforce the problem of
p:>or resource exploitation and their grCMing inEqUitable distribu
tion. The fXX)r agricultural perfonnance in turn has hed far reach
ing adverse effects on overall econanic perfoonance leading to
growing incidence of poverty. tmat is important to stress in
Africa is that forces of institutional change and rrodernization are
leamng to a growing incidence of .fX)Vert.y, frequently without the
technological mange in the agricultural sector to \'bich a number
of inequitous consequences have been normally attributed in Asia.

The Structure of Africa's Agricultural Production
'!he vast cultivable areas in SUb-Saharan Africain relation to

the size of the population have Ireant very low p::lpulation densi
ties. Even though Africa's agri~ltura11y suitable soils arrount to

. only about 40 percent of Asia's, the per capita cultivable land
in Africa is nnre than twice that of Asia and a1x>ut one curl one
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half times that of India since Africa has only about 15 percent of
Asia's pofUlation (Table 3). Thus, theJ:e are substantial labor
shortages in agriculture especially in peak ~rioos of cultivation
despite the much lower ~all1abor use in agriculture on a per

.hectare basis in Africa. Too often the labor constraint is an
important factor limitiD:J the anount of additional larrl whidl can
be brought under cultivation, especially given rge low arrl fre
quently regressin} level of current technology.

The vast areas of cultivable land also rooan that the sizes of
subsistence holdings are larger in Africa than in Asia. For in
stance, in Zambia, in relatively ftsrtile areas, the typical size of
a subsistence faon is up to 5 ha. The average faon size for
African smallholders in Zimbabwe is 23 ha, albeit of rather p:>or
quality land, of which only about 4.5 ha is1,ctually cultivated,
partly due to the extrene shortage of oxen. While large scale
private estates are the predaninant source of. WketErl production
in ZimbablrE, and to a lesser extent in Malawi, it is less impor
tant elsewhere in Sub-Saharan Africa. In several countries, macha
nized state fan.r§ play an important role in providing m:ban con-
sumption needs. Despite these differences, however, on the
whole, peasant agriculture is the ItDSt important source of maJ:keted
smplus in Africa.

The overall abundance of land, of course, masks the i.mrYense
difference in population densities, arrl especially their relation
to soils and rainfalls, \'bich in turn influence agricultural pro
duction and the causes of rural poverty.

(i) The Areas of High Population Density:
Pockets of high population concentration exist in many African

countries. In the Kisii distr~ of Kenya, the IX>pulation density
is over 700 persons per sq. kIn. It had reached 900 persons per
sq. kIn. in the eastern part of Ni2~ria in the 1970s, canpared with
about 700 persons for Bangladesh. High population concentrations
are also present in ~stern Highlands of camel:OOn, the r-t>ssi 22
Plateau of Upper Volta, and Northern Groundnut Bassin of senegal.
The density reflects the high initial earr.ying capacity of the

.soils. The far rore rapid rate of population growth in Africa
(typically 3 to 4 percent per year in~ countries in the late
1970s canpared to 2 to 3 percent in Asia ) has led to a further
pressure on the land in the already densely {X>pulated areas rcen
tioned above. The conditions of these heavily populated regions
may already be similar to those assumed by scholars in South Asia.
Here dependence on rural employment both ~thin and outside agri
culture for rtDnetary wages has increased.

(ii) Dualism and Non-Agricultural Employment:
Migration and non-agricultural anployment in Africa are fre

quently the result of a higher degree of dualism between the rrodern
and the traditional sectors than that encountera:i in Asia, with far
greater disparities in urban wages and the average productivity of
labor in agriculture. 'lhus, while the extranely {X>or soils arrl low
rainfall in lesotho and Botswana explain partly the desire to
migrate, migration fran rural areas is also encouraged by the rore
highly paid employnent possibilities in the mininJ and· iIidustrial



Table 3. Population, Lam. Area, Cultivable Lands and Density: SUb-Saharan Africa and
South and Southeast Asia.

Ratio of Man/Land Ratio
Cultivable over

PofUlation Land Area Culti~le Lands to over Land Cultivable
1981 Lands Land Area Area Land

Region (million) (1,000 sq. kIn) (percent) ([X:U"sons/sq. kIn)

West l\frica 164.2 10,289.0 748.4 7% 16 219

East Africa 194.9 11,323.8 671.8 6 17 290

SUb-S~an
Africa 359.1 21,612.8 1,420.2 7 17 251

South Asia
c 945.3 4,792.4 2,131.9 44 197 443

of which India 698.0 2,973.2 1,691.3 57 235 413

th . d 332.6 3.,702.6 617.8 17 90 538Sou east Asl.a

Asiae
2,466.3 18,390.6 3,926.4 22 134 628

Note: aCultivable land includes arable land and permanent creps land.
b .

Includes all countries South of the Sahara, except South Africa and Namibia.

cIncludes India, Bangladesh, Bhutan, Bunna, Nepal, Pakistan, Sri Lanka.

~cludes Brunei, East Ti.rror, Indonesia, Kampuchea, Laos, Malaysia, Philippines,
Singapore, Thailand, and Vietnam.

eSouth Asia and East Asia and Pacific, according to World Bank's classificaton.

Source: FOO, FNJ Production Yearbook, 1981.
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sectors of the Republic of South Africa. 25
Alr:ost all such migration is canpose:i of male members of the

family. O1tmigration of males has been marked and sustained, for
instance in many provinces of Zambia and also anong the rural
households of KeI:¥~' mere fanale-hecrled house.~olds account for a
large proportion. In view of the importance of male migration to
rural family incane, tJ.;'epJOr usually are not those with increased
de~nce on wage employrrent, but households without able-bodied
Ilen. The poverty flt'oolem of the households headed by waren is
all the greater as the departure of the male population has perhaps
further reinforced the neglect of ~~sboont in the agricultural
sector by many African goverments. Also to the extent that
ranittances to sane households drive up incanes and prices of
canm:xlities (food and clothing, etc••• ), and services (tractor hire
services, etc••• ) sold in the rural areas, at least in the short
run this outside inCOl'OO increases the incidence of poverty anong
those without sum sources. In the long run, sane of this effect
may 00 offset by increased investnent in goods and servi~ in the
rural areas, as has been noted in parts of rural Malawi.

SUch off-fann growth linkages have, however, generally been
far roc>re limited in Africa than in Asia due to the governr.ents'
attraction to rrodern technologies, their discouragenent of private
entrepreneurial activity and limited efforts in developing physical
infrastructure and financial institutions needed to foster those
grarth linkages. On· the other hand, the nodern sector, to ~ich

agriculture has contributed through various rreans, has been able to
create very little growth of proouctive anployrrent. In South
Africa and in Zambia, for instance, even existing absolute levels
of anploynent in the mining sectors are threatened. In Lesoth:>,
the source of growth of migrant labor may end in the near future as
South Africa attempts to reduce its dependence on foreign migrant
labor to make way for dorrestic black labor. In coUntries such as
Tanzania, plblic sector ernployrrent has ooen growing at the rate of
10 to 20 percent per year in the 1970s, largely due to the rapid
increase in the number of rro~ly parastatals fran just under 70
in 1967 to about 400 in 1981. However, much of this empl~t
has been unproouctive, as both levels of agricultural and indus
trial production have declined. Both in the market and nonmarket
econanies, therefore, the inability of the nndem sectors to create
adequate productive employrrent and the consequent growing pressure
on land have anphasized the need to increase agricultural proouc
tivity as dependence on wage employnent within rural Africa is
groong.

(iii) Resource EnCbwrrent:
The subsistence nature of African agriculture is however also

frequently directly related to the poor soils and the low and
unreliable rainfall, leading to extensive shifting cultivation or
nanadism such as that noted in the sahelian region. In many parts
of Africa, the practice of shifting cultivation necessitated by
poor soils and uncertain rainfall has rrea.nt that perhaps one is
operating on lower proo.uction functions regarding the relationship
of output to units of labor than is typically observed in high
population density and fertile roil agriculture of Asia. Even the
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practice of shifting cultivation has had to be rroclified with the
growing population pressure. There is both lesser possibility of
letting the land fallow, and poorer scope for following apprcpriate
crq:l rotations, given the neal to Jreet rural families' own growing
food needs. t'here pJpulation pressure has increased. the need for
intensification of land use, evidence of decliniI'¥3 soil fertility
and p:>orer crop yields is accumulating~lmeaninglower marginal
productivity of labor than previously. Whether market dePendence
is occasional or rore permanent due to the declining marginal
productivity of labor resulting fran £X>Orer land being brought into
cultivation, the price of food has in all likelihood increased. in
terms of labor. In these situations, the marketed surplus of food
per rural household would be expected to decline.

The increasal foc:rl import dependence of many African countries
sup{X)rts this hyp:>thesis, although of course sane of t.~e increased
imports are also the result of urban population growth an::1 the
consequent changing patterns of incane and consumption tastes.
Whether declininj agricultural marketed surpluses of rural house
holds ~uld necessarily have an adverse effect on the consumption
of purchased camrodities is a moot point however. In Africa, the
decline in agricultural marketed sulpluses has usually been asso
ciated with a decline in export earnings :implying poorer ability of
the countries to import nonagricultural goods, especially after
paying for the essential imports of capital goods, oil and food.
The OCrnestic industrial perfonnance has also been p:>ar, leading to
overall shortages of nonagricultural goods. This is especially the
case in rural areas \-bere the purchasing ability is poorer in
relation to the m:x1ern sectors due to the high degree of dualism
referral to earlier.

There are other prd>lans resulting fran goverrrnent pJlicies in
Africa which ~lain the decline in agricultural production and the
incidence of poverty.

( iv) Agricultural Marketing and Pricing Policies:
Forennst aIrong these are the marketing and priciI'¥3 policies

followed in ItDst African countries, and b'1e associated declines in
the real official producer pric~ of agricultural camtod.ities
experienced in the last decade. The political need to keep w:ban
consum=r prices 10Yl,3~ the consequent desire to contain the food
subsidy expenditures inplicit in raising proo.ucer prices explain
sare of this tendency for decliniI'¥3 real producer prices. ION
producer prices are however also the result of the high cost roncp
oly agricultural marketing systans oPerated through the public
sectors in ItDst African countries. Their rapidly ~ng blt
inexperienced staff, bureaucratized and centralized managenent, and
pJlitically pranpted decisions, canbined with the frequent lack of
financial accountability have resulted in growing dorrestic mar
keting costs of agricultural prcrluction. '!he p::>licy of unifonn
official pricing which does not reflect transpJrt costs followa:1 in
ItDst African countries further distorts pr<Xiucer prices, as it
frequently leads to unnecessazy haulage of small produce from
distant high transp::>rt cost regions. This leads to increased.
operating costs for parastatal agencies and leaviI'¥3 smaller share
of the final revenue for the producers. ~ile the unifonn pricing
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p::>licy helps ~ualize return arrong re:Jions, \obich is its main
justification, it dampens the incentive to increase prc:xluction in
the regions of clear canparative advantage. The low prices are
themselves frequently canbined with the inability of the public
sector's marketing agencies to ensure timely payment, or timely
pick up the of prc:xluce, thus further dampening the incentive to
sell to those agencies. The over-valued exchange rates, \obich in
rrost cases do not adequately reflect the differing rates of dorres
tic and international inflation experienced in the last decade, are
an additional irn!?4rtant reason for the frequently observerl low
prc:xlucer prices.

The result of low prc:xlucer prices is extensive marketing of
the produce in the unofficial market, in cases where sum disposals
are easy. Extensive trading also takes place across national
boundaries through barter exdlanges of COnSlDTer goods. This is a
nore serious problem for African countries than those in Asia
because of the latter's vast oorders. The incidence of rural
p:>verty ~uld be greater without' access to sum markets, given the
constraints posed by the policy framework. But the high risk and
uncertainty of illegal markets, the poor infoImation, and the
inability of these 1l\3Ikets to handle large volUIreS clandestinely
pose clear limits to the incentive signals fran these markets.
Together, the adverse effect of these various marketing and pricing
policies is substantial on the efficiency of resources allocated to
agriculture and even nore impo~t on the roc>bilization of addi
tional resources to agriculture.

(v) The Role of Technology:
With the exception of hybrid maize, there has been relatively

little technological change in African agriculture. Little of \'bat
te::::hnological change has occurred has been productivity augnenting
- rather sOfl'et.irles being a source of increasErl inefficiency.
There is considerable evidence that productivity of tractorized
cooperatives or state f~ is frequently far lower than the hoe
and bullock technology. Bio-technological mange in a situation
of p::>or rrarketing a.rrl pricing policies may aggravate rather than
rerluce rural poverty. '!he shift in food prcrluction fran sorghum,
millets, and cassava to the preferred maize noted since the intro
duction of hybrid maize in many parts of Africa has increased the
risk of crops failures,.~ increasinj the dependence of rural
population on marketoo food. Collinson has documented as early
as the 1960s the effects of introduction of cotto!jain central
Tanzania on increased mcu::ket dependence for food. At that time
however, the reblrn to lator and land in growing cotton was· con
siderably higher than that for millets and cassava traditionally
grown, with higher producer prices for cotton than those of substi
tute food creps. The food supplies in the infonnal market were
alsollDre reliable, with greater per capita food production in the
countl:y, a rrore reliable transp:>rt network, and the tolerance by
the governm:mt of a pri~~te food 1l\3Iketinj sytem which operated
reasonably efficiently. The increased market dependence thus did
not imply increased poverty. Since the intrc:xluction of the m:>nop
oly pililic sector narketing in Tanzania in the mid-1970s however,
both the market prices of goods traditionally purdlased by fanterS
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aTld their plwsical availabilityhave~rseitF'apart fran diffi
cuIties in the marketing of cotton output.

(vi) Land Policies:
As referred to earlier, Africa has abundant cultivable land

canpared to Asia. For instance, Tanzania currently cultivates only
a quarter to a thiro of the land classified as cultivable - land
with adequate to goOO. soils and rainfall of 7SOrrm or rrore. In
Nigeria, available study shows that only about 40 percent ~i the
total arable land available is presently being cultivated. The
percentage of land under cultivation in Ghana ran:Jes fran ~ esti
mate of 27 to 36 percent of total potentially arable land.

The IiDSt pervasive land holding pattern in Africa is the
customary or camnmal system whereby land is held collectively in
clan or tribal u.Tlits and allocated without rights of disp:>sition to
households. But this allocation systan is becaning a problem -vmere
population pressure is increasing. '!his leads to a mrnber of
landless in Lesotho or lam. fragm:m~tion in the Kigezi district of
Uganda or among the Iho of Nigeria.

The customal:y land tenure system which prohibits larrl transac
tion has itself been dlanging in Africa. In Nigeria, there has
been a growing land market, involving selling, renting, and
pledging in areas of ~pulation pressure. All these activities are
being done illegally.

The trend tcMaro land ci§SOlidation has been increasing as
recorded in Ghana and Kenya. This results in increasing inequity
in land distribution.

Tanzania is one of the few countries in Africa \\here concern
for likely disparities in access to lfif has resulted in government
restricting individual access to land with the nationalization of
many European and Asian estates during the early post-independence
period. '!his was followed by .the ~licies of ujamaa and villagiza
tion with limits on the artnunt of land \rm~ch could be cultivata:1 by
individuals. Ibwever, such aJUity-oriented land policies have not
been accanpanied by other effective agricultural policies; the
production perfomance of roth smallholder fanners and the large
nation~liij~ estates has been extremely disappointing in
Tanzarua.

Achieving grONth in ~asant agricultural production \'.bile
ensuring an equitable access to the vast anount of untapperl agri
cultural resources still available in IiDst countries will be cru
cial in the coming decade for rrost African countries to deal with
the problem of grCMing poverty.

(vii) Implications of Man~, Administrative. ,and Policy
Constraints for AUgmentmg Resource EndowrnP..nt:

Africa suffers fran a tremendous shortage of trained manpower
and administrative capacity. lbth are needed to open up new areas
for production and to improve the quality of services required to
facilitate successful intensification of land use in the existing
settled areas. Because Africa started with a far lower base of
education at independence canpare:i to Asia, it will take &:me time
to bridge this gap. Although prim:u:y education has expanded
greatly, the manpower shortage is considerable because of the
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inadequate training at middle and high levels. '!he imbalance has
been partly reinforcErl by the policies followal by national govern
nents and donors since independence. '!here is4§O adequate emphasis
on developing the necessary manpower capacity. The cost am time
r~rErl to arrest the decline in peasant agricultural productivity
would therefore be considerable in Africa.

There would however also need to be greater pragmatism in
policymaking than nC1ll exists. For instance, many. goveI1'lIOOIlts have
exaceJ::bated danand for fonnally trainErl ~er and administrative
capacity by preempting many functions in the private sector on
grounds of ideology. 'Ibis has increasErl apparent bureaucratic
control, hIt frequently greatly rErlucOO the quality of goverI'll1ental
services and "officially trade::l" volumes, frequently leading to the
decline in effective control over the econany. The limitErl fonnal
administrative and trainErl ~er capacity could instead l::e usErl
judiciously in areas whez:e other private and cooperative resources
or institutions are unlikely to be forthcaning.

The lack of understanding as to what is requirErl to develop
peasant agriculture is at the root of sane of the goverrment inter
vention. The concern that econanic power will continue to be
concentrated in the hands of alien Eul:q?ean and Asian groups is the
other. The tendency to this concentration is greatly aide1 by the
ideological attraction of the ?1blic sector and the need to distri
bute patronage to the bureaucratic and milita.t:y interests has
increased the desire for ?1blic control. '!he prablan of rural
poverty alleviation is however even nnre serious in Africa because
of weak political will in na.ny goverrments. '!he vested interests
have helPe1 direct investnent am policy away. fran the agricultural
sector in favor of the gradng salariErl w:ban class. All too often
there is no effective rural political lobby to tum policies around
or to question the legitimacy of gove~s \'bose policies only
support. a fragment of the population.

To sunrnarize, landlessness per se \'bile potentially very
serious is far less an explanation of rural poverty in Africa.
Rather, in contrast to Asia, the prablan lies with the failure of
,the African governnents to date to use the available resources
effectively to bring about increases in pro1uction and proouctivity
in the small-holder sector. This has in tum addErl to the serious
macro-econanic prd::>lans faced by the fragile African econanies
since the beginning of the 1970s, leading to declining standard of
living for nnst low-incane groups, including the rural J.::q)ulation.

Conclusion
We have doCtJnentErl above that the growing incidence of rural

poverty in Africa is a result of a canbination of factors.· These
include the high pJpUlation densities in sane areas but on the
whole, population pressure on lam 'is relatively unimportant at
this stage in Africa in canParison with other forces of nnderniza
tion, poor policies, and institutional changes \'hich seem to oper
ate without the tx'sitive technological change in agriculture with
\\hich growing poverty has been attributed by many scholars in Asia.
These include the dualistic nature of nnst African econanies assoc
iate1 with highly distortErl factor pricing am inefficient resource
allocation largely away fran agricu1ture~ the poor quality of sane
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of the agricultural resources; policies tcMard pricing and market
in] agricultural output which further encourage a rrove toward
subsistence by reducing incentives to producers for the naJ:ket; the
lack of technological breakthrough which limit the supply of low
risk, high reblrn ted1.nologies; land policies \'!hich are rapidly
leading to unequal access to this resource; and manpower, adminis
trative and IDlicy oonstraints which a:me in the way of exploiting
the substantial latent agriculture potential. However, the effects
of wage anploynent and prices on rural poverty are nore canplex.
Poor agricultural perfonnance has affected rural poverty indirectly
through the implications for the overall macro-econanic perfonnance
of these eoonOmies. As population pressure on land increases,
however, many of the effects of landlessness which conoorn scholars
in Asia, includ.i.nJ those through wage employnent and market depen
denoo for food, are beginning to be evident in Sub-Saharan Africa.
They reinforce the centrality of improved agricultural performance
to the alleviation of fOVerty.
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11
The Design of Rural Development: A
Policy Perspective

Bruce F. Johnston

I. INTRODlJCrION

In my yourger years, if I ever thought about it at all, I
would no doubt have assurre:1 that a man of 63 would feel pretty old.
Well, I don't. Nor am I only two years a\'lay fran retiranent as
would have been the case under Stanford policies that were in
effect Wltil a couple of years ago. Ibwever, I am going to indulge
in one of the weaknesses of advancing age by rerniniscirg for a
minute or two.

Just 31 years ago I publisherl an article in the Journal of
Political Eoonany (Jolmston, 1951) examining the role that in
creased agricultural proouctivity had played in the econanic devel
oprent of Japan between 1880 and 1920, the critical early pericx1 of
agricultural develo,F-ment and industrial grCMth in that country. In
1951 eoonomists ~re at the beginning of the explosion of research
on prcblems of econanic developnent that took place during the
1950s and 1960s. My analysis and interpretation of the role of
agricu1tu:re in Japan's econanic develor:xnent had accordingly men
influencerl strongly by an interest in advancing our Wlderstanding
of develof>lrent prcblems in the contenIX>rary less ceveloped coun
tries, IlDst of which were still as predominantly agricultural in
their eoonanic structure in 1951 as Japan had been in 1880. A good
deal of my wol:k during the past three decades has been directerl at
expanding and reevaluating that original analysis and interpreta
tion of Japan's experience.

In a joint paper with Professor Ohkawa (OhY..at'la and Jolmston,
1969, pp. 277-78), ~ noted that a consensus had errerged with
respect to three significant dlaracteristics of the Japanese
"rrod.el" of agricultural developrent. .

First, agricultural output (was) increased within the
unchanged organizational framewol:k of the existing small
scale fanning systen. This was IX>ssible because of in
creases in the productivity of the existirg on-faz:m
resources of land and labor, and was associated wit.1l
remarkably small demands on the critically scarce re
sources of capital and foreign exchan~, at least during
the long prewar period. second, the bulk of the nation's
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faoners (were) involved in increases in agricultural
productivity associatErl with the use of improved varie
ties, fertilizers, and other current inputs; and techno
logical progress of this type (was) the driving force in
increasing agricultural productivity•••• Third, agricul
tural and industrial developrent went forward together in
a process of 'concurrent' grcMth.

My 1951 article hcrl stressed the significance of the first two
of those three characteristics. The concept of "total factor pro
ductivity" had not yet reen inventErl, but in this later article lNe

presentErl empirical estimates dem::>nstrating that a substantial
increase in factor proo.uctivity was a major "source" of increases
in agricultural output in the decades prior to 1920. Specifically,
for the ~riod 1885-1919 the index of outPlt increased at an annual
rate of about 2.0 percent whereas the index of conventional inputs
of land, labor, and capital increased at only about 0.5 percent
annually (Ohkawa and Johnston, 1969, p. 282).

It is an interesting sto:ty, for Ire at least, how I came to
write that first article about agricltural productivity and eco
nanic developrrent in JaPan. I can alnost say that my early intro
duction to problans of food and agriculture was "a baptism of
fire". I arrived. in JaPan in Octcber 1945, just two m:mths after
General MacArthur and Mmi.ral Nimitz signErl the documents accepting
Japan's surrender at the end of l'«Jrld War II. Shortly after my
arrival in Tokyo as a young anny lieutenant am civil affairs
officer, I received orders to report to the Chief of the Price
Control and Rationing Division in MacArthur's headquarters as
Supreme Cannander for the AlliErl Powers (SCAP). The Division Chief
was a young caPtain who had obviously selectErl Ire out of the batch
of civl affairs officers that had just arrival because I was even
younger than he was--and incidentally hen a pretty good academic
and milita:ty record summarized in the set of resumes that he shuf
flErl in rnakinJ a selection. 'Ib make a short sto:ty shorter, I
fairly soon found myself in the job of alief of the Food Brandl of
that Division, with naninal responsibility for food rationing, food
price controls, and food import programs for JaPan.

You probably knCM the old sayinJ that there is nothing like
having a hangman's noose around your neck to focus a nan's atten
tion. Well, being saddlErl with those responsibilities at that
tender age led to an intense interest in the acute food problems
that Japan faced during the first year of the alliErl occupation.
One of my headier experiences was being ordered by General
MacArthur's Chief of Staff to team up with the late Wolf Ladejinsky
in drafting a cable that was to be a secret and "personal" camnuni
cation fran MacArthur to President Truman about Japan's critical
need for grain imports to prevent a breakdCMIl of the food rationing
system. By that time I had becane fairly adept at writing in
MacArthur's p.uple prose. He made just one change in our draft by
adding a final sentence: "Send me food or serrl me troops-but
whichever it is, make haste"--or words to that effect.

The Al:nW had a clever inducemant rrec.l}anisn for· persuading
civil affairs officers to continue their work in Japan as civil
ians. I was "induced" and continuErl my work as O1ief of the SCAP
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Foexi Branch until January 1949 when I began what turned out to 00
three arrl one-half years of graduate study at Stanford. I had
attended a six-m:mth civil affairs training school at Stanford
studying the Japanese language arrl things Japanese before I was
sent to Japan. The Director of the Foo:1 Research Institute,
Merrill Bennett, had lectured to our class, drawiB] upon an excel
lent 1941 book by Bennett and ~1ickizer on The Rice Econany of
Monsoon Asia. Fortuitously, I bought a copy at the Stanford Book
store--and it became my "bible" as I found myself struggling to
acquire sarE understanding of the Japanese foo:1 econany. I have
often said that my decision to return to Stanford for graduate ~l:k

was notivated by a desire to learn what I should have known to do
what I had been. doing during ny three years in Japan. Hy original
intention was to stay just enoug.l1 to do an M•.A. in the Stanford
Econanics Department and to finish a bo<:k, ,Japan's Food Management
During World War II, which I had started ~rking on during my last
year in Japan in collaboration with two officials in Japan's
f-ti.ni.stJ:y of Agriculture and ForestJ:y.

My attempts to understand the focrl and agricultural situation
in Japan during and inmediately after World War II naturally led to
an interest in the historical development of Japanese agriculture.
One of my firsttenn papers at Stanford was a canparative analysis
of long-term trends in rice and wheat yields in Japan and the U. S•
AOOut ten drafts later, that paper became the JPE article that I
mentioned earlier--and eventually a chapter in my Ph.D. thesis on
the role of agriculture in the econanic developrent of Japan.

t"fuen I returned to Stanford in 1954, follCMing an assigrrnent
with the Narshall Plan in Europe, it was to join a new FRI project
to undertake research on the focrl and agricultural problems in
tropical Africa. Although my research focused mainly on sub
Saharan Africa for the next 25 years, I pericxlically returned to my
old interest in Japan and a growing interest in the pattern of
agricultural developnent in Taiwan.

II. ALTERNATIVE PA'rl'ERNS OF AGRICULTURAL DEVELOPMENT

A considerable consensus has nON emerged that a "unimodal"
pattern of agricultural developnent as epitanized by Japan, Taiwan,
and also South Korea has irnfXJrtant econanic as well as social
advantages. Because of their deroographic and structural charac
teristics, contanfXJrary developing countries confront a dloice
beb~ an agricultural strategy aimed at the "progressive roc>derni
zation" of the great majority of the existing ~ll fann units
versus the "crash rrodernization" of a subsector of large, rela
tively capital-intensive, highly eat\ln9rcialized fam ente:rprises.
Whereas the fanner strategy leads to a un.i..rrodal pattern of agri
cultural development the latter inevitably means a dual-size struc
ture of binodal pattern of agricultural developoont. The two
alternatives are well illustrated by the size distributions for the
number of fann operational units ani the area cultivated in Taiwan
and Colanbia as SUll'rnarized in Figure 1. In Taiwan, there is little
difference bebveen the size distribution of fann units and of land
area by size cate:Jory. Four-fifths of the Taiwanese fams are



Figure 1. Farm size distribution by number of operational units and by
area cultivated, Taiwan and Colombia.
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within one acre of the averarJe size fann and even the tqJ one r:er
cent are but 11.6 timas the JmaIl fann size of about three acres
(1. 2 hectares). But in Colanbia, the two size distributions are
drastically different. Only one-tenth of the fann units are within
five acres of the average, and the top one r-ercent of fanns are 46
tirrEs the rrean fa:rm size of 56 acres. Especially for the lower
incane, late-developing countries, mere the bulk of the I:Opulation
am labor force still depend on agriculture for employment and
incane, it is clearly the unimodal alternative that pemits wide
spread participation of the fann I:OPUlation in increases in pro
ductivity and incane.

A short paper on "GrCMth and Equity: Is There a Tradeoff"
that Yujiro Hayami (1982) presented to the recent International
Conference of Agricultural 'Econanists is a ranarkably concise,
well-arguErl statenent of the reasons why it is so inp:>rtant for the
pattern of tedmological change in developing countries to 00
employment-oriented. r-bre specifically, he stresses the neErl for
an apprcpriate sequence of labor-using and land- and capital
saving technological innovations because they are efficient in
furthering the grOllth and equity goals of develotnent. If you have
not already read that eight-page paper, let Ire urge Ire to do so.

For present ·pu:rposes let I!E briefly illustrate the imfOrtance
of an "appropriate" choice of technology by a canparison between
Kenya and the UnitErl Kingdon. In Kenya the total labor force is
growing at an annual rate of at least 3.3 percent canparErl with
0.4 percent in the U.K. Therefore, Kenya must find, per million
population, eight times as many additional productive jobs each
year as·the U.K. Ibwever, Kenya has available for that purpose
only one-fifteenth of the resources per million population. That
means that if Kenya tried to provide the additional jobs in such a
way that the new employnEIlt cpportunities created would be of the
same kind as in the U.K., less than one p!rcent of the annual addi
tions to the labor force would find jobs•.

An inevitable consequence of the canbination of the rapid rate
of growth of a countJ:y' s total labor force, together with an eco
nanic structure in \'bich the agricultural sector still accounts for
60, 70, or even 80 percent of the total laror force, is that the
agricultural sector nust absorl:> a large fraction of the annual
additions to the woI:k force. That, in brief, is why it is so
important to foster a pattern of tedmological change in agricul
ture that ariphasizes laror-using, capital-savin] innovations. At
the sane time, it is critically important to be concerned with the
rate as Vlell as the pattern of technological progress. Especially
Til"'Situations \'here the sccpe for expanding. a countJ:y's cultivated
area has been exhausted, a technologically stagnant agriculture
rreans that the rrarginal productivity of labor will decline oocause

. of the diminishing returns associated with the application of
increasing amounts of labor to a fixed land area. Under those
conditions, labor productivity and returns to labor will not only
fail to increase, there will be a deterioration in the already low
levels of inCOllle that currently prevail.

It is often useful to classify agricultural technologies into
biological (or biological and chemical) technologies and rrechanical
technologies. The fODner tend to be divisible and yield-increasing,
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improved seed-fertilizer canbinations reing an especially important
example. In contrast, the mechanical technologies involve lumpy
investments in fam machinery \<hich has a labor-saving effect and
is biased toward large fann units recause of econanies of scale in
the use of a tractor or, as a rrore extrane example, a canbine
harvester.

Because of this <}3neral difference, it is interesting to
partition the increase in agriculblral lamr productivity into b~

canponents--acreage cultivatErl fer ~lXer and yield or out.r:ut per
acre. .At one point in tine this is merely an identity. What is
useful is to break Cbwn increases over time in labor productivity
(Y/L) into these ~ CQnfXJnents. '!his is because the annual rate
of increase in (Y/L) will, to a close approximation, re aIUal to
the S\Jn of the rates of increase in acreage cultivated per worker
(A/L) plus the rate of increase in outfUt or yield per acre (Y/A).
Table 1 summarizes such estimates for various tine periods in three
countries.

Note particularly that in Japan and Taiwan the increase in Y/A
has accounted for rrost of the increase in Y/L. The 1952-67 period
for Japan is an exception that I will return to in a m:ment. But
note also that in the 1952-66 period in Taiwan a- 3.3 percent rate
of increase in Y/L was achieved in spite of a decline in A/L (minus
0.8 percent) because the rate of increase in Y/A was so high during
that period. In the u.s. the situation was the opposite. It was
only in the 1920-40 and 1940-60 pericx1s that increases in Y/A
becane at all significant.

Finally, it is worth noting that the really high rates of
increase in Y/L for Japan and the U.S. in the last tfue periods
sham were related to· rapid decline in the size of their fann labor
force. The u.S. reached a "strucb1ral transformation turning
point", i.e., \<hen tq.ere was the beginning of a significant decline
in the absolute size of the fam WOlx force, in about 1916, al
though the rate of decline accelerated greatly following the
Depression of the 1930s. In Japan the fann lal:x>r force reached a
peak during the period of econanic dislocation follCMing World
War II, but then began to decline shal:ply in the mid-1950s.
. The principal factors that can influence changes in fann
productivity and output can be considered in tenns of this same
partitioning between innovations that affect A/L and those that
influence Y/A. Figure 2 presents a schematic surmna.ry of the fann
level factors and socially detenninErl factors that have a signifi
cant influence on changes in fann labor productivity. The diagram
also directs attention to the importance of certain general factors
in addition to the rrore specific policies, investments, innova
tions, and programs that mainly influence either A/L or Y/A. At
the fann level this includes the important influence on cost mini
mization of technical and managerial efficiency. Similarly, the
rate of structural transfonnation as reflected in the decline in
agriculture' s share in a country's total labor force is an extrem
ely imfXJrtant socially detenninal factor \<hich influences the
potential for increasing output per ~lXer. It does this first of
all through its effect on the growth of canrrrercial demand, espe
cially danestic carnnercial demand that influences the rate of
increase in fann cash incare accruing to the agricultural sector.
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Table 1. Rates of change in outplt per wex:ker, acreage per weIker,
an:1 yield per acre in Japan, Taiwan, an:1 the U.S.,
selecta:l perials between 1876-1968

(Percent)

Pericd Y/L A/L Y/A

Japan
1876-1920 1.82 0.72 1.10
1920-40 0.71 0.19 0.52
1952-67 5.80 2.90 2.90

Taiwan
1901-50 1.2 0.4 0.8
1952-66 3.3 -0.8 4.1

United States
1880-1900 1.1 1.2 -0.1
1900-20 .6 .5 .1
1920-40 2.2 1.5 .7
1940-60 5.8 4.2 1.6

Source: Johnston and Kilby (1975, p. 143) •



Figure 2. Schematic summary of the principal factors influencing changes in farm
productivity.
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The special significance of agricultural exports in countries that
are still predominantly agricultural is not confined to their role
in earning foreign exchange. It also derives fron the fact that

• expansion of agricultural exports may provide an opportunity to
rapidly increase fann cash incanes that is independent of the rate
of structural transfonna.tion. The rate am direction of change in
the size of the farm labor force is· another pJWerful influence on
the "scope" for increasing Y/L. As noted a m:m:mt ago, the really
rapid rates of increase in Y/L in Japan and in the u.s. occurred
when the fann laror force, the denaninator Y/L, began to decline at
a substantial rate.

A broad-based, employrrent-oriented strategy leading to uni
nodal agricultural develoflTlent also leads to widespread increases
in fann cash incane v.hich fosters relatively rapid grCMth of em
ploym:mt opportunities in manufacturing and other· nonfann sectors.
In addition, an agricultural strata]y that minimizes t.~e capital
requirerl'ents for expanding fann output by relying mainly on ex
panded use of divisible off-farm inputs that canplement the faz:m
supplied resources of labJr an::l land pennits a IlOre rapid rate of
capital formation in the nonfann sectors of the econany (Johnston
and Kilby, 1975, chapters 4 and 8). Facilitating large increases
in total factor proo.uctivity, as was done in Japan and Taiwan, also
makes it possible to expand agricultural production rapidly with
only m::>derate demands on the particularly scarce reoources of
loanable funds and foreign exchange. '!his rreans that a significant
net outflow of resources fran agriculture can meet a Part of the
invest:rrent requirenents for industrial expansion am for infra
structure without stifling the grCMth of farm outp..1t.

Given these advantages of achieving a uni.m:xlal pattern of
agricultural output, \thy have so fEM of the contemporaxy developing
countries pursued broad-based, ernployment-oriented agricultural
strategies? In other \\Oms, heM do we accamt for the fact that
mst developing countries appear to be adopti.n:J economic policies
and pursuing agricultural strategies that lead to a dual-size
structure, i.e., a bimJdal pattern of agricultural develoIXOOnt in
which increases in prcx1uctivity and outplt are concentratai in a
subsector of atypically large and capital-intensive farm units?

In a paper that I presentErl at tne seventh Rehovot Conference
in Israel, I advance:l a half dozen reasons which seerred to be
important in accoonting for the failure to design and implement
agricultural strategies leading to a unimodal pattern of agricul
tural developaent (Johnston, 1975, pp. 188-89).

• Perllaps most basic is the neglect until recently of
the rooasures required to generate an" appropriate
researdl base for a strategy aimed at pronoting wide
spread agricultural progress. Even now, the Green
Revolution is rrerely a beginning. In crldition to the
requirements for adaptive research••• there is need to
develop varieties of rice and wheat that will perfonn
well under a wide variety of local oonditions and
without controlled water supplies.
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• In rrany countries there has been inadequate invesbnent
in infrastructure, especially facilities for water
control and roads. As a result, the areas able to
benefit fran the new varieties nCM availabe are much
too limitoo.

• '!here· is a great deal of skepticism concerning the
feasibility of significantly increasing the producti
vity of millions of small and IOOdium fams. This
feeling is reinforcoo· by a gross exaggeration of the
significance of econanies of scale in agriculture and
a tendency to pursue m::rlernity as an independent goal.

• Particular groups that wield a great deal of IX>litical
power recognize that they have much to gain fran
policies that concentrate resources with a favoura:1
subsector of large fanns.

• Various external influences strengthen the IX>sition of
local groups that have a vestErl interest in agricul-
tural development basoo on a dual-size structure.
Specifically, the transfer of inappropriate techno
logies is often encouraged by foreign aid programs.
Aid programs have a tendency to emphasize large,
identifiable projects: finance foreign ex:ch~e but
not local costs; tie aid to equiprent prrchasoo in the
aid-giving country; and use technical experts \'bose
judgment is influenced by an implicit m::rlel of effi
cient agriculture representa:1 by the A"OOrican Midwest,
southern England, or northern France. Those tenden
cies are reinforcoo by large international cotpOra
tions that desire to proaote sales in -less develOPed
countries. (This desire is perhaps especially strong
for manufacturers of tractors who have excess capacity
nCM that demand in Eurq')e and ~rth America is largely
confinErl to replacement demand.)

• Finally, much too little attention has been given to
the fonnidable administrative and organizational
problans invelved in the successful implanentation of
a strategy of progressive m::rlernization. For example,
there appears to be a neErl for nore imaginative tech
niques of training, capable of reachi.D1 large numbers
of illiterate fanners at a cost that does not over
strain government budget resources. In many areas
there appears to be a particular need to develop
effective ways to achieve oore efficient management of
water supplies at t.lle fam level and better coordina
tion between the managers of public irrigation systems
and individual users. This IX>ints to the nea:1 to
establish or strengthen organizations that bring
fanners together. But many attanpts to prarote ccx:p
eratives provErl disapIX>inting and suggest a neoo to
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develop additional techniques of organizing activities
that require cooperative action.

During the past decade sane progress has been made in OIler
canirg these obstacles. In particular, the foreign aid prograr.tS of
ooth 111.11tilateral and bilateral agencies have roved away fran their
supp:>rt of projects proonting large-scale, relatively capital
intensive fann units. There is still much to be done, however, in
translating official rhetoric ·stressin:j ·the importance of small
fanns into prCXJrams that are effective in fostering a un.irnodal
pattern of agricultural developnent. r-bre important, relatively
few developing countries have adopted feasible and effective IX>li
cies and programs to prarote broad-based, anploym:mt-oriented
agricultural strategies.

III. RJLICY ANALYSIS AND RURAL DEVELOPr-mNT

It was in part because of my growin:j frustration over the lack
of prCXJress tCMard alleviating rural poverty that I was so recep
tive to the policy analysis perspective that Bill Clark presented
at a seminar at IIASA, the International Institute for Applied
Systans Analysis in Austria, in 1979. In this seminar Clark sum
marized the principal lesoons derived fran a highly successful
collaborative research project carried out by IIASA and a research
team at the University of British Columbia which was directed at
evolving a policy analysis approach for dealing with canplex prob
lems of resource and envirorroontal management. Those prcblems,
like the canplex problems of rural developrent, are "ill
structured" problems. Hence, it is not too surprising that the
lessons derived fran the IIASA/UBC project, in which Clark had been
participating for six or seven years, "Jere of considerable rele
vance to the problems of rural develotJOOnt that I had been studying
for so many years.

Again to make a short sto.ry even shorter, I was lucky enough
to be able to persuade Bill Clark to collaborate with roo in writing
Redesigning Rural Development. Olr cbjective was to apply a stra
tegic am. p:>licy analysis perspective to the' canplex, ill
structured problems of rural developrent. we aimed at a strategic
perspective because we believerl that there was a neerl to emphasize
the interactions among, and long-tem consequences of , individual
program interventions and policy choices. To cite a particularly
imfX)rtant example, emphasis on short-tenn, tactical considerations
is likely to lead to a birrodal pattern of ~gricultural developnent,
thereby foreclosing, the q>tion of achieving a unimodal pattern of
agricultural developrent. '!his is because to a considerable· extent
bimodal and unimodal patterns of agricultural develcpment represent
mublally exclusive alternatives (Johnston and Clark, 1982,
pp. 79-82).

But \hat do I mean by PJlicy analysis? As Clark and I have
userl the tem, am as it is userl at IIASA, p:>licy analysis is
really synonyrrous \'1ith systems analysis. However, both terms have
been userl in many different ways. An able practitioner of the art
and craft of policy analysis, W. Granger MJrgan, used the label
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"G:xx1 Policy Analysis" in describing the approach in a guest Wito
rial in Science. He states that the object of gocrl policy analysis
"is to evaluate, order, and structure incanplete knadedge 50 as to
allC1tl decisions to be made with as complete an understanding as
possible of the current state of knC1tlledge, its limitations, and
its implications" (M::>rgan, 1978, p. 971).

Inasnuch as rural development is such a canplex, ill
structurErl problan it is necessary to take account of a host of
variables and changing interrelationships among those variables.
Hence, canplete knCMledge and WlderstandiI)J is impossible. ~re

over, judgrrents and decisions abOut r:x:>licies and prcgrams will
inevitably be influenced by opinions, preferences, values, and
vestei interests. Thus is it i..mp:>rtant, as MJrgan emphasizes, for
good p:>licy analysis to order arrl structure that incanplete knC1tl
ledge "in ways that are q:>en and explicit"; and it can and should
avoid. drawing "hard conclusions unless they are warranted by unam
biguous data or well-founded theoretical insight".

Before I briefly stmmarize the perspective fran policy analy
sis t..'la.t Clark and I present in our oock, let me anphasize viny I
believe that it is important for us as agricultural econanists,
development econanists, agricultural sc:ientists,' or \>thatever to
learn to be skillful policy analysts if we have a serious concern
that our won will have a constructive impact on governnent [X)li
cies and programs. In our frustration over the fact that govern
ments, international agencies, and bilateral aid programs so often
fail to act upon our knCMledge, wisdan, and profourrl insights, the
tanptation is strorr:; to put the blame on sanebody else. Raj
Krishna, currently a colleague of mine at the Food Research Insti
tute, encounterErl such frustration as a rrenber of the Indian
Planning Camnission that he sareti.Ires declares that "policymakers
are knadedge proof". other p::>licy analysts assign the blame to
the venality of vestErl interests or a lack of "political will"
among a counb:y's leaders. Fran such a "politics first" perspec
tive, which attributes a lack of progress to the daninance of an
existing PJWer structure cpposErl to changes that benefit the rural
I,XX)r, a revolutionary change in the power structure is likely to be
viewed as a "prere::jUi.site" for the design and implementation of
developrent strategies that will be effective in eliminatirr:; pov
erty. (See, for example, Griffin, 1979; de Jarwry, 1981.)

It would be siroplernindErl to ignore the importance of political
factors. If we recall Lasswell's classic definition of p:>litics,
"win gets \>that, when, and hCM," it is apparent that in the final
analysis development is a political prcblan. And in one sense it
is certainly true that failures of'developrent programs are "essen
tially" political failures. But we believe that bewailing the
unequal distribution of power is not nore conducive to resolving
the "essentially p::>litical" prcblerns of developnent than bewailing
the unequal distribution of rainfall is to resolving "essentally
agricultural" prcblems.

Sane development situations are doubtless so thoroughly dani
nated by power-holding interests totally oppoSErl to econanic and
social progress that analysis simply has no role to play. But the
proper role of policy analysis is precisely "speaking truth to
lX'wer" (Wildavsky, 1979)--and speaking it clearly and persuasively
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eoough that the resulting development efforts actually do improve
the lot of the poor. If only because pOliticians invariably have
many concerns and only limited resources, the fX)licy enviroment
will never be "optimal" as viewed fran our perspective as policy
analysts concernErl with advancing the interests of the rural. ~r.
As Hirschman (1971, pp. 19-20) has cn:gued, the practical require
IOOnt is to "think in tenns of sequences in the course of \\hich a
foz:ward step in one direction will induce others••• " Leys (1971,
p. 133) brings in the fX)litical ditllension explicitly when he
stresses the need to assess as realistically as possible "what
changes--social and p::>litical, as ~ll as econanic-are wit.ll.in the
politicians' ,rreans', and what are not; and what patterns or se
quences of change, among those that are practical, will can:y the
process of economic develor:m=nt farthest and fastest at the least
cost in the politician's resources". Thus we Itllst learn to under
stand the constraints that define feasible programs; and those
constraints are related to the world of J.XMer as much as to those
imposed by nature and by the scarcity of econanic, budget, and
manpower resources. Development is the result of numerous short
tem actions at the tactical level. But if those actions are to
have a cumulative impact, they must be related to a long-tenn,
strategic perspective.

As a perspective fran which to approach the prc:blens of rural.
develo];X1'eIlt, policy analysis must focus on~ and their inter
actions with each other and with their envirorrnent. These inter
actions are mediated through various organizations and their poli
cies and prCXJrams. To fulfill their functions, organizations rely
on a variety of social techniques of calculation and control:
markets and exchange systems, the hierarchical tedmiques of bu
reaucratic organizations, the voting and bargaining of politics,
and the face-to-face negotiation and bal:gaining that characterizes
local organizations. Policies and policymak.i.ng processes in the
broadest sense can be vi(?Ned as social. ac1:ion programs through
which people seek to devise and irnple.roont solutions to their prob
lems. In fact, we ~ue that an important task of fX)licy analysis
as applied to ill-structured probl6!1S such as rural. develo];X1'eIlt is
to convert a "IOOSS" of overlapping prc:blerns into prcblems defined
in such a way that sanething constructive can be done about than.
Policymaking processes in this brocd :P8rspective embrace tactics of
planning, of goverruoont interveJI2ions, of institutional. refonn, and
in sane instances of revolution.

An essential. starting point for analysis of canplex, ill
structured prcblems of rural. development is an understanding of the
nature of a country's rural developnent prqblerns. There is, of
course, great diversity among developing countries in their phys
ical environment, econanic resources, historical circumstances,
l'X:>litical regime, and many other diInensions. Nevertheless, the
subset of lCM-incare developing countries, on vtlich Clark and I
focus, have in ccmron a nl.Jllber of characteristics that tell us a
great deal about what changes are rrost desirable. These countries
also face sane similar constraints that are important in deter
mining the kinds of change that are likely to be feasible.

Feasibility and desirability. A tendency to ~te the fea
sible with the desirable is one of the nost ccmron pitfalls of the
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debate over development. One version of this pitfall is to assume
that because a certain goal is desirable, it Im.ISt be feasible as
well. But especially in the lower inccrne developing countries,
resources are scarce, needs are enODOOUS, and there is never enough
Honey, time, or trained marp:Mer for all of the inq:x:>rtant tasks
that dem:md attention. The p.Irsuit of the desirable may often be
infeasible, wasting the scarce resources it consumas.

The converse pitfall asS\.llreS that because a certain goal is
feasible, it nust be desirable as well. But the use of resources
for arr:l task in the developing world is likely to entail substan
tial oPportunity costs. Thus a hard-nosed penchant for doing what
wozks alrost always rooans not doing sarething else. Opting for
programs simply because they appear to be feasible is likely to
preclude the search for other options that could have greater
impact in reducing rural poverty.

A conventional view of pIarming E!'1phasizes procedures in vtlich
objectives are first established and then the neans required to
attain those cbjectives are· detennined. .The attractive logic of
this approach is misieading. Instead, good policy analysis empha
sizes the need for nutual adjusbnent of ends and neans: the defi
nition of objectives must be shaped by the availability of re
sources--and vice versa to the extent that available resources can
be enlarged or deployed m:>re effectively. In particular, it enpha
sizes the importance of a broadly based, anployment-oriented strat
eqy for agricultural developrrent \-hich ~ be effective in fur
thering the rrultiple cbjectives of expanding fann output, in gen
eratin:; employrrent opPJrtunities (both within and outside agricul
ture) for a graNing labor force, in reducing p:werty, and in
creating an environroont favorable for the spread of family plan
ning.. '!he design and implementation of agricultural strategies
capable of achieving those four objectives is not easy. But there
is persuasive evidence that it is a feasible goal. On the other
hand, because of the severity of the resource constraints that
characterize the lower-incane developing countries, achieving a
significant reduction of the poverty that is &:> widespread in these
countries by relief and welfare prograns is, ~ believe, simply not
feasible (Johnston and Clark, 1982, pp. 68-69).

Ineffectiveness and lack of consensus. Another pitfall that
has canpromised developrent efforts has been the ineffectiveness of
development advisors in creating the consensus necessaJ:Y for effec
tive action. Instead of cumulative progress in advancing under
standing, we have seen a tendency to jump fran controversy to
controversy and to flit fran fad to fad.

Development specialists have not given enough attention to
arriving at an agreed understandiIYJ of the :fundanental conditions
and constraints that characterize different ~s of developrent
situations. Too often our objective has been to denolish an opp:>
nent's theo:ry and to establish the superiority of sane alternative
version of the "truth". SUch an emphasis on claims and counter
claims is singularly inefficient in identifying the really impor
tant issues on which there is inadequate understanding or faulty or
insufficient evidence and thereby gradually broadening the areas of
consensus. In the absence of a workable consensus on vtlat needs
doing and how it is to be done, it is difficult to overcx.me the
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inertia of a govenment bureaucracy and undertake new initiatives.
At the same time, in the absence of patient and persistent efforts
to advance understanding and to build consensus for well-considered
programs, there will 00 a tendency for governrnents to undertake
hasty and SJ.X>radic action to reS-fOnd quickly (and ineffectively) to
the latest crisis.

Cogitation and interaction. A third pitfall concerns the ten
dency to exaggerate the role of "intellectual cOtJitation" as an
approach to social probl~solving. TIle tenns "intellectual cogi
tation" and "social interaction" have been intrcx:1ucei to describe
two alternative approaches to social problem-solving (Wildavsky,
1979; see also Lindblom, 1977, chapters 19, 23). The approach of
intellectual cogitation aSSUfOOS that we are equal to the task. of
thinking through solutions to our problens. The social interaction
approach takes a roc>re skeptical view of· our capacity for calcula
tion and analysis and relies on acting out solutions through social
processes of fXJlitics, markets, bargaining, and other interactive
techniques. COnprehensive econanic planning is a fonn of intel
lectual cogitation that is arguably desirable but wholly infea
sible. The approach is infeasible not only because it exceeds
man's cognitive capacities but in addition it preSUll'ES the exis
tence of agreed upon criteria of goodness or value on \'lhich alter
native solutions can l:e judged (Lindblan, 1977, p. 322). As
Herbert Si.m:>n (1971, p. 47) has al:guei, "the dream of thinking
everything out before we act, of making certain 'Ne have all the
facts and knCM all the consequences, is a sick Hamlet's dream".

The interactive approach of acting out solutions also has its
limitations. We have just note:l that the feasible is not always
desirable; and a predilection for "getting on with it" may have a
high opportunity cost and entail undesirable long-tenn conse
quences. Policies t.~at pranote a dualistic pattern of agricultural
developnent based on the "crash modernization" of a subsector of
atypically large and capital-intensive farm enterprises tend to
foreclose the option of achieving a broadly based, employment
oriented pattern of agricultural developnent involving the progres
sive rrodernization of a large a.rrl increasing fraction of a
countl:y's small-scale fann units. Furthe:rrnore, interaction learns
only randanly fran its adI1 experience, and it is incaPable of
learning fran the experience of others.

Policy analysis seeks an integration of cogitation or
thinking-through approaches and interactive, acting-out approadles
which recognizes explicitly the strengths and limitations of each.
Clearly, there is a need for systellatic reflection on the key
problans and issues, the major constraints; and the feasible opfXJr
tunities for advancing development. SUch reflection on and analy
sis of past experience provide valuable guidance for the design of
program interventions. The dla1lenge is to rrake the test choices
knCMledge can buy, but at the SaJre time to be prepared to learn
from our inevitable mistakes in a continuing, interactive process
of policy design, implementation, and redesign.
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IV. A THREE-PRONGED STRATEGY FOR RURAL DEVELOPMENT

~ conclusions suggested by our fX)licy analysis approach to
the prcblems of rural developrrent relate to the feasibility of a
refonnist approach and the nee:1 to give high priority to three
major canponents of a rural development strategy. First, the
fX)ssibility of a refonnist approach basErl on increrental improve
roonts should not be rejectErl without careful examination of defi
ciencies in the way that we have fulfillErl our role as fX)licy
analysts and of the p:>ssibility of being nore effective in the
future. Clarlc and I suggest that the p:x>r have been known to
suffer as mum fran ill-conceived programs designErl to help them as
fran well-eonceivErl programs designErl to exploit them. Faulty
analysis or self-delusion may in fact be more serious prcblems than
self-interest and venality. Clearly, those are failings that we,
as policy analysts, should be able to do sanething about.

Another general conclusion suggested by a fX)licy analysis per
spective is that ~ should focus on the ll'Ore serious failings of
rural developnent programs and on the JOOst feasible and desirable
opp::>rtunities for mitigating those failures. Clark and I conclude
fran our analysis of the constraints ani opp:>rtuilities relevant to
today's low-incane countries that three areas of historical failure
nerit priority attention. The first relates to the failure to
design and implement effective strategies for fostering a unimodal
pattern of agricultural developnent alOIXJ the lines discussed in
the preceding section. A second failure, in our opinion, is re
latErl to errors of anission ani carmission in the design and imple
mentation of consumption-oriented programs--i.e., programs that
affect consumption of goods and services directly rather than
indirectly through generating increased incaoo and p.1rchasing
pc1iP--r. We stress particularly the failure to take advantage of
highly cost-effective techniques for reducing ll'Ortality and ll'Orbid
ity altOIXJ infants and small children together with the interrelated
failure to slow the rapid gra-Tth of IXJPUlation and labor force.
The princiPal errors of ccmni.ssion, in our judgment, relate to the
priority that frequently has been given to relief-and-welfare
programs such as free of subsidizErl distribution of food. Such
programs are certainly "desirable", but because of their high
opportunity cost in telJ11S of scarce resources of rroney, maIlpOWP.I,
and the attention of p::>licymakers, they tend to be undertaken at
the expense of neglecting rrore :furrlamental programs such as social
service programs to prarote the health of a oountJ:y's rural popu
lation, especially the very vulnerable groups of infants and small
children, and the spread of family planning.

Finally, there have been ubiquitous failures of implementation
of roth prcxluction- and consumption-oriented programs. In our
judgnent, those shortcanings in implementation are to a oonsider
able extent a consequence of the camron failure to induce the
creation of effective problan-solviIXJ organizations at the local
level and to improve the perfonnance of "facilitator organizations"
sum as those responsible for agricultural research ani extension
and rural health and family planning programs.

This diagnosis is the basis for our advocacy of a three
pronged strategy for rural development. I have already said a
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great deal about the first prong relaterl to the need for a broadly
.ba.serl, enploynent-orienterl pattern of agricultural developnent.
Clearly, the e..'q>ansion of cprx>rtunities for productive employment,
both inside and outside agriculture, is of central importance.
Fuller and nnre efficient utilization of the relatively ablll1da.nt
resource of human labor. can facilitate the expansion of output
~ile at the same time generating the incanes that enable the poor
to raise their levels of consumption. '\iidespread increases in foo:1
consumption, resulting fran increases in per capitr.l incane or
enlarged haoo production, are of special significance in reducing
the malnutrition that is so pe:rvasive in poor households. Further
nnre, anpirical evidence as well as theoretical analysis emphasize
the importance of tightening the labor supply/demand situation if
increases in returns to labor are to be ac:hieverl.

The second prong is relaterl to the need to strengthen a very
limited set of social se:rvices. The importance of education is nON
generally recognized. It is because of their importance and past
neglect, that we stress particularly the neerl for inte:rventions
directed. at the interrelate:l prcblems of ma.l~utrition and chronic
ill-health arrong infants and small children. In addition to the
high human and econanic costs associaterl with impaired child devel
oprent am the excessive nortality rates arrong those vulnerable
groups, the risk that small children will not survive to maturity
is also a major obstacle to the spread of family planning. In the
past few years there has been a considerable decline in fertility
in the developing \'K>rld. A number of middle-incate countries,
including Taiwan and South Korea: and two low-incane countries-
China and Sri Lanka--have also achieve::l renarkably rapid declines
in fertility. But except for those two countries, and a partial
exception in the case of Indonesia, the low-incooe countries con
tinue to have high rates of fertility. we argue that is is highly
significant that virtually all of the countries that have realized
substantial declines in fertility since 1960 have also shazply
reduced. infant and child llDrtality rates (Johnston and Clark, 1982,
pp. 145-147).

OUr third prong concerns organization programs designerl to
strengthen the institutional infrastructure arrl managerial skills
neecled for rural development. The na]lect of these problens is in
Part a consequence of the tendenc,y of econanists to focus on what
to do while ne:Jlecting the "details" of hCM to do it. r'k>re than a
decade and a half ago Hsieh and Lee (1966, pp. 103, 105) asserted
that "the main secret of Taiwan's developrent" was "her ability to
n~t the organizational requirements". That lesson has been
largely ignored in spite of the accunulating evidence that organi
zational requiranents are not easily fulfillerl'and require serious
and sustainerl attention. After all, success in implementing the
first and second "prongs" of an effective strategy for rural devel
cprrent is unlikely unless the organizatonal requirements are rret.

The great danger is that the very canprehensive scope of this
three-pronged perspective will be inte:rpreted as "a reccrnrrendation
to adopt arw and all programs that nay be advocated in the produc
tion, consumption, or organization areas. N:> inte:rpretation could
be further fran our acttlal intent. On the contrary, widespread and
sustained progress tCMards improving rural well-being r~res that
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only a few of the highest priority, most rmtua1ly reinforcing
programs should be undertaken at all. Strategic choice rooans
choosing not to do a vast nmiber of tactically attractive things"
(Johnston and Clark, 1982, pp. 266-67).

To my knowledge, there is no really satisfactol:Y way to deter
mine4priorities arcong the canponents of a rural developrent strat
eJ;JY. For lack of anything better, ~ approach this problem by
systematically examining the interrelated detenninants of rural
well-being, stressing both the canpetitive trade-offs and the
canpleoontarities between various production and consumption acti
vities.

In Figure 3 I have tried to identify the roost important c~
petitive trade-offs and the principal canplenentary relationships
between production-oriented and consumption-oriented canponents of
a strategy for rural developrent. The central role of organization
"is r;ortrayed here not so mum as a leading actor but rather as the
stage that supports and constrains the continuing play of develop
ment" (Johnston and Clark, 1982, p. 244).

The main purpose for directing attention to these interrela
tionships in Figure 3 is to assist in the unavoidably difficult
task· of determining priorities by emphasizing the causal linkages
and feedbacks that are roost important in determining the well-being
of a countl:Y's rural population. 'Ib a large extent the well-being
of the rural population is a function of the gra.rth, distributio~,

and canposition of per capita consumption of goods and services.
Rural well=bemg can be enhanced directly by effectively imple
rrentErl production- and consumption-oriented activities and indirect
ly by the interactive effects of those activities on the rate of
natural increase of the rural population, on rural-urban migration
flows, and on human capital fonnation.

This diagram is a highly simplified portrayal. The influence
of price policies, for example, is not depicte1. here, although
obviously the prices of fann products and inputs exert a major
influence on the rate and pa.ttern of a countl:Y' agricultural devel
opoont. In particular, "cheap focrl policies" have been one of the
roost camon deterrents to increases in fam productivity and out
put.

Clark and I discuss these interrelationships in considerable
detail in the final chapter of our book, but for present purposes I
simply want to stress two points. First, there is inevitably
canpetition between production and consunption programs in the
allocation of scarce resources; but in the case of social service
programs the canplementary interrelationships are also highly
significant. For example, a well-designErl rural health program
that anphasizes cost-effective preventive and prcm:>ti.onal activi
ties, such as immunization programs, hygiene and nutrition Erluca
tion, and family planning, can directly improve rural well-being by
influencing the growb'1, distribution, and es~cially the canposi
tion of the goods and services available for consumption. In
addition, such activities can facilitate agricultural development
by slowing the rate of growth of the fam population and by im
proving the quality of human resources.

The second point that I want to stress is that there is also a
canpetitive trade-off in the allocation of scarce resources \nthin



Figure 3. The Determinants of Rural Well-Being.
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Source: Johnston and Clark (l982), p. 244.
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the category of consumption-orientErl activities between social
service programs and redistributive treasures. Clark and I argue
that because of the nature of the interrelationships among the
determinants of rural well-being, there is a rather stroJl3 presump
tion that priority should be given to strengthening social service
programs over programs such as a focrl subsidy or focrl stamp program
for the redistribution of current incane flows. However, measures
to alter the distribution of capital assets, includi.n:j human capi
tal, merit special consideration. Improving the quality of the
human resource represented by a .COWltry I S faIm population through
education and health prCXJrams not only yields important benefits to
individual beneficiaries but also has J:X>sitive effects on the rate
and p:lttem of development. A redistributive land refonn can also
have :UnJ:X>rtant J:X>sitive effects on the rate am especially the
pattern of agricultural developrrent, subject to the large proviso
that is politically feasiblE to not only enact but effectively
implement such legislation.

In closing, I want to emphasize once again the :UnJ:X>rtance .of a
10n.:J-tenn, strategic r:erspective. Rural developnent is inherently
a tine-consurning process. Broadly based am sustainable progress
will be neasured in decades, not years. In p:lrt, the pace of
developrrent is limited by the demographic am structural charac
teristics of the lower incane developing countries \'tlich make it
inevitable that they will remain predaninantly rural well into. the
twenty-first century even on the basis of q>timistic assumptions
with regard. to the slowing of J:X>pulation growth am the rate of
expansion of nonfaon job cpr:ortunities. Furthe:cnore, development
is essentially a learning process: the growth of organizational
canpetence and of personal knowledge and skills is just as essen
tial as capital fOD'!ation in the conventional sense. This learning
process demands a great deal of persistence and a willingness to
learn fran our mistakes as well as our successes.

This much-needed persistence has, however, been too often
lacking. The desire to ignore the need for trial and error, to
bypass the errors, to team answers instead of facil itating learn
ing is strong--and disastrous. It is understandable but unfortu
nate that relief-and-welfare approaches have so often been anpha
sized because of impatience for imnediate results.

I must also ackno.dedge that those of us \'bo have enphasized
the relevance of the experience of Japan and Taiwan have been
guilty of teaming answers instead of stressing the neal for a
learning process leading to a continually improving sequence of
prOjram designs. In p:lrticular, ~ have been mum too slow to take
accoWlt of a major limitation of technology transfer based on their
experience. Because of the relatively hanogeneous dlaracter of
agriculture in those two countries am the dominant importance of
irrigated prcrluction, there was enorrrous scope for expanding fann
productivity and output by relying mainly on improved seed
fertilizer canbinations for rice and a few other major creps. In
countries with different and rrore heterogenous conditions,
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including major reliance on rainferl production, it is necessary to
confront the I1'Ore difficult task of identifying a number of strate
gies adaptErl to a variety of agroclimatic conditions and crops.
Experience at ICRISAT, for example, suggests that in areas where
rainfall is variable and only marginally ad~ate, there is a need
for improvErl rrethods of soil and water managem;mt in order to
realize the yield r:otential of improved varieties and fertilizer.
Little sustained and systematic attention has teen given to the
task of evolving a]uipnent and tillage innovations for that pw:pose
that I1a3t the needs of smallholders wit.l1 limited cash incare and
purchasing fOwer (Johnston, 1981).

This anphasis on the time-consuming realities of developnent
should not be interpreted as a lack of awareness or concern with
the deprivations of widespread poverty in developing countries.
Rather, it reflects our conviction that only a long-term, strategic
approach is equal to the task of substantially reducing and even
tually eliminatinrJ poverty in these countries. Unless rural devel
oprrent strategies are directErl at correcting the root causes of
poverty, it seems all too probable that the number of People in
these countries suffering fran malnut:::-ition and related depriva
tions will continue to increase.

Perhaps ~ are in error in concluding that the three "prongs"
that we have emphasized represent the ITOst strategic requiraronts
for rural development. We are all too aware of the fact that they
constitute a formidable agenda. But I assure you that it is not a
p3nchant for grandiose plans rot rather our diagnosis of the nature
of the problems confrontin.] the developing countries that led us to
assign simultaneous and high priority to proouction, consumption,
and organization programs. By the sarre token, the need for a
three-pronjed approach anphasizes heM important it is to be highly
selective, to make hard choices, and to undertake only the highest
priority and ITOst mutually reinforcing activities within each
program area.

NOTES

1. See Ieibenstein (1975, p. 307). Accorcl.inJ to the ITOst
recent estimates, Kenya's rate of natural increase is 3.9 percent.
There is a tine lag before the rate of growth of a country's popu
lation of \'IOrldn;J age approximates the rate of natural increase~

but it seems safe to asS\.llre that Kenya's lal:x:>r force is already
increasing at a rate appreciably higher than the 3.3 percent rate
used by Leibenstein in his canparison of Kenya an:l the U. K.

2. The renaining paragraphs in this "section are taken fran a
paper presented at the 18th International Conference of Agricul
tural Econanists, Jakarta, Indonesia, August 24-Septernber 2, 1982
(Johnston and Clark, 1982a).

3. Nutritional and health prcblans among infants and small
children are not only especially serious an:l pervasive, but they
are also distinctive. Because of the two-way interactions between
nutritional status and diarrhea an:l other infectious diseases, the
mst cost-effective approach is to give priority to a judicious
canbination of inexpensive nutritional and health activities.
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There is substantial evidence of the effectiveness of such an
approach, providErl that the organizational requiranents are JOOt
(Jolmston and Clark, 1982, pp. 126-34).
. 4. The logic of benefit-cost analysis is unassailable. In
practice, hCMever, benefit-cost calculations are applied to nar
rCMly defined projects. Strategic decisions with regard to priori
ties should be based on a broader assessrent of the benefits and
costs associated with alternative policies and intervention pro
grams.

5. One useful coflS8:lUence of the fluny of enthusiasm for a
"basic needs approach" durin:] the late 1970s was to emphasize that
sane neais are indeed rrore "basic" than others. 'rhus our emphasis
on nutritional status and health and on thecanrx>sition of the
goods and services available for consumption as a third important
di.Jrension of rural well-being.

6. In contrast, tenure refonn that attempts to fix rental
ceilings is likely to be counterproductive (Jolmston and Clark,
1982, pp. 87-89).
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The Management Factor in
Developing Economies

David W. Seckler and Kenneth C. Nobe

Perfection of means and confusion of goals
seems in my opinion to characterize our age.

- Einstein

I. Intrcxiuction
There are few concepts as important yet so difficult to under

stand as "rmnagerrent". Physical and social scientists pemaps have
more difficulty with this concept than anyone else. The reason is
that the concept of rranaganent is rreaningless except in the context
of human pUl:pose and purpose is alien to these sciences. In the
physical sciences purpose or "teleology", is ruled out of court as
a matter of prll"1ciple. The social sciences (imitating the natural
sciences) attempt to reduce pu.rpJsive action to explanation in
tenns of r;nre fundamental, non-purposive tems. This objective is
explicit in OOhaviorism and Marxian anal}'!3is; it is also a predan
inate force in rrodern econanics, which tends to view humans in
tenns of simple instinctive machines caught up in the much greater
machine of "The r·1arket".

In general, as Arndt has correctly ooserved in the case of
econanic developm:mt theories, there is a :fundaIrental difference
beo-teen "transitive" and "intransitive" theories of human behavior
(1). It is the difference, in brief, between the staterrents "I
make the ball bounce," and "The ball is bouncing". How one thinks
and acts in developtent or any other field largely depends on which
of these netaphysical world views, the transitive or intransitive,
one assUJ'!)3S at the beginning. Here indeed is another "Gulf-fixed"
in the sciences -- which is perhaps even m:>re important, recause it
is less consciously appreciated, than that between the "positive"
and the "nonnative", the original focus of Lord Robbins' famous
phrase (13).

The thesis to be r.l.dvanced here is that management can and
should be made into a science, roth in theo:ry and practice, but
also that it is a different kind of scierice: a transitive s:::ience,
\\here plrpose is the fundarrental datun of analysl.s.

Following Sir Karl R. Popper's famous demarlcation between
science and philosophy, a proposition is "scientific" only if it is
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in principle refutable (12). Philosophic propositions are of
course extremely ilufOrtant; there could be no science without them.
But the great advantage of science is that it has two rreans of
eli.minating error in thought: first, as in philosophy, error can
be eliminatoo by logical tests of consistency; second, Ll'1 science
error can be detected, even in logically consistent theories, by
enpirical tests. A scientifically refutable theory either excludes
certain observations fran being possible or insists that certain
observations rust exist, under ~cific conditions. The refutation
consists in showing that the "impossibles" occur or that the "nec
essaries" do not.

How, then, can a transitive science of nanagernent pranisErl on
an "unobservable" 1i,1re purpose, be scientific in Popper's sense of
refutable? The aIlS\-.rer to this question is contained in the idea of
11:magem::mt by Results (MBR), as it is called here. In brief, a
managerial theory is first developed which predicts that if certain
things are done in a particular way under specific conditions then
certain cOIlS61Uences,' or results, will energe fran the action. The
test of the theoxy then consists of m:mitorirg the results to see
if vmat was predicted in fact occurred. Thus, the results either
corro1x>rate or refu~ the theoxy in m:ma.gerrent just as the results
of a lal:x>ratoxy experiment do in science. The difference, and it
is an iJnI:ortant one, is that the results of a rranagemant theoxy are
also desirErl states, valued outcanes, embodying roth the fX)sitive
and the nornative aspects of purposive h1.1I'lan behavior. '!he syn
thesis of these two .aspects of human behavior and the rreaning of
rranagenent as a science could not be better expressed than in
William James' description of pragne.tism:

The doctrine that the \'bole 'meaning' of a con
ception exPresses itself in practical conse
quences, eitper in the shape of conduct to be
recamnended, or of experiences to be expected, if
the conception be true. (8).

II. Cybernetics1

Cybernetics has been described by t-t>.rbert Wiener as "the study
of purp:>sive systems in man or rrachine" (16). All too often cyber
netists forget that man is different fran machine. As Kenneth
Boulding sanewhere cbserved, infornation theoxy will not be of much
use in the study of pecple until we knew hCM a "bit" can be turned
into a "wit" (a statenent vtlich is itself an instance of the prin
ciple) • N9vertheless, the conceptual frameWOl:K. of cybernetics,
tempered by cc:mrron sense, provides an important part of the founda
tioIlS of management science.

Cybernetics begins with the simple concept of a "transformer",
as illustrated in Figure 1. A transfol::lrer "transforms" inputs into
outfUts; it is an input-outplt relationship. A large set of indi
vidual transforrrers can be interlinked, as in an assembly line, and
any level of aggregation of transfonners can itself be considered a
transfol::lrer for plrposes of analysis.
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Figure 1. The Transfo.t'lOOr Concept of Cybernetics.

Transfonners are controlled in varying. degrees by a program,
or set of programs, which mayor may not be anbodiErl in the rrech
anism of the transfolJ11er. The function of the program is to con
trol .the process of transformation so that out of the set of 'n'
outr:uts p:>ssible fran a set of inputs, only one set of outputs is
produced.

There are two resic kinds oftransfontlers: "deterministic"
and "cybernetic". The "detenninistic transfo:rmer" has all its
inputs under the endogenous control of its program and can thus
operate in terms of an invarient routine. The "cybernetic trans
fOlJIler", on the other hand, is subject to exogenous control of sane
of its inp.1ts and must therefore have a program which is able to
adaptively resFOnd to errors in the transformation caused by these
exogenous forces.

The simplest examples of these biO types of transformers are
the clock and the thenrostat. Once a clock is "\\Uund up" it just
"ticks away", fulfilling its function of keeping time through an
invarient program anbodied in its mechanisn. Except for energy
input and occasional repair and maintenance, the clock is virtually
independent of its enviroIll'reI1t. The therirostat, on the other hand,
woIks in a considerably more difficult situation. Its function is
to maintain the temperat..ure of a roan within an acceptable barrl of
error. '!he temperature inputs to the roan are fran the external
environrrent, fran heat sources in the roan like human l:xxlies, fran
activities like q:>ening and closing doors and windCMS, as well as
fran variations in heat input provided by the heater. In an en
viroment partly controlled by exogenous forces, there is no in
varient routine for the heater to follCM which will even approxi
mate desired roan temperature on a continuous basis. Under a
clock-like routine, the roan WJuld always be either too hot or too
cold.

There are three basic requirements for a Cybernetic transfor
mation: (1) It must have an explicit set of objectives; (2) it
must have a source of information about the actual outp.1ts wit.'"
respect to these abjectl.ves; and (3) it must be able to control its
inputs and/or its program (by a higher order program) to reduce
errors which may occur in the relationship be~ its objectives
and its outp.1ts.

Thus, in the case of the theIIllOstat: (1) it is set to a
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desirErl roan tan~rature: (2) it has a sensor, (a thennc:mater) ,
whidl reads the actual roan temperature: and (3) it controls the
heater to roo.uce b'1e discrepancy J:etween the objective and the
actuality. This error roo.ucing property of negative feedback fran
actuality, to chjective, to control, is the sine qua non of all
cybernetic transfonrations, and of managerrent.

III. Management by Results (MBR)
The above outlinoo. cybernetic principles are reflected in the

theo:ry of "Managenent by Cbjectives" (MOO) as developed by Peter F.
Drucker. (6) But, in practice, they have men so corrupted by
authoritarian managers wb::> wish to hold their su1:x>rdinates' "feet
to the fire" of perfoxmance (and thereby avoid accountability for
themselves), that much of the practice of MBO has turned into a
perversion of Drucker's original concept. Ibwever, in the well
founded reaction against MBa there is a danger of throwing the baby
out with the bathwater. 'Ihe "baby", in this case, is negative
feedback. Error is inevitable: therefore it is not the fact of
error, of failing to satisfy the objectives, that is so important.
What is important is that the error is known and that error re- .
ducinq actions are taken before the error gets out of hand. In the
interests of saving :this important "baby of negative feedback",
\\hile joining with those \'ho wish to eliminate "authoritarian
bathwater" of MBO, the expression to be USEd here is, "Managenent
by Results" (MBR).

The results (R) of a managanent' system are the relationship
between the predicted outputs (PO) and the real or actual outputs
(RO) fran systan q:>eration. If the :results are defined in terms of
the ratio of real to predicted outputs, i.e.,

(1) R = RO/PO

thenR = 1 means the system is functioning well (indeed, per
fectly) • ~ deviation of RO fran PO, either plus or minus, im
plies an inefficiency or error (e) in the systan. 'Ihus with. RO
definoo. as PO plus or minus the deviation or error (e), (1) can be
expressed as:

(2) R = (~) ± e.

Any time R ~ 1 sanething is wrong -- either in the program or
in its in1?lenentation. The system is out of control and sate
process is implementoo. to track the source of the prchlem, (e), and
rectify it. In this heuristic process every aspect of the manage
ment systan -- the prOJram, the original managanent decision, the
objecti~s themselves - are subjected to the re-evaluation and
change.

In the heuristic phase of MBR, it is easy to see that the
"results" of a managerrent systan perfonn the sare basic function as
the "results" of a scientific experiment. In both cases, the
results provide a test of theory. If the results are favorable,
the theory is considered corrcborated and action/knOolledge can
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proceed on the basis of the received theory. If the results are
unfavorable, this fact sets in rrotion a heuristic process of in
vestigation and re-evaluation to find where the theory errs. The
\'lell defined "problem situation", as Pcpp;rr calls it, set up by a
refutation of existing theories, is rnaxi.mally conducive to the
develo~nt of new and improved theories for further tests. Thus,
through Pepper's process of Conjectures and Refutations (12) new
knowledge is discovererl and applied. As Martin Landau says,

And this brings me to the p:>int I wish to anphasize: 'sci
entifically managed' systems cannot be scientific unless
and until they are set on the fOUI'Dation of critic~For
this is the only way to make an organization accountable,
effective, and reliable. (9)

J)J. 'lhe Meaning of "Objective"
An "objective" acts as a Jd.nd of binding agent, a "glue",

bet~ t~ separate ~rlds of thought and action: the positive
and the nonnative; the scientific and the Jretaphysical.

Positively and scientifically, the objective acts as a hyPO
thesis in the fODn of a conditiona! proposition: "If we do this
then that will occur." In this fom, the objective predicts a real
world event and can be scientifically tested, as explainerl in the
arove discussion of lvIDR. '!he norrrative and rretaphysical side of an
objective appears in the value judgrrent that the predicterl event
will be desirable, or "good". <h3 may say that objectives consist
in the sp:::cification of valuable future events resulting fran
present actions. In organizations involviIlJ many different people,
with different kinds of kna..rledge and interest, it is essential to
specify organizational objectives as clearly as possible so that
they can rationally argue if they disagree. But in nost organiza
tions there is a danger of overspecifyin:j. objectives: predictions
are no ootter than the kna..rledge upon which they are based and if
one insists on precise objectives people will naturally limit
themselves to \'bat they kna..r test - v-tlere the chances of error are
mini.r:lal. They \'lill cease to grcM and develop through risk-taking,
exploration and mistake-making, or "learning by doing". Direc
tional objectives appear to be the solution to this problan -
cbjectives ~ich say: "We will nove in this direction as effec
tively as possible."

Most project planning efforts in the cEveloping coontries are
plagued l:¥ the nearly universal problem of "fractured objectives".
Technically s~ing, an cbjective nust COl)tain ooth a value and an
event. Yet, nany so-called "objectives" are statej as values 
"to help the p:>or" or create "peeples participation" -- without
specifying the events which produce these values. With such dis
embodied values stated as cbjectives, no one l:ut the actor can
determine mether the objective was satisfied or not. 'l11.at is
perhaps the reason for the r;opularity of this fom of fracturerl
cbjective.

But an epposite extrane, v-tlere the cbjective takes the fom of
an event Without a value, is at least as bad and perhaps even rcore
p:>p.xlar. 'Ibis prcblem occurs rcost fr€qUCntly in the reduction of
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fXJlicy oojectives to cperational targets. For example, in irriga
tion the objective is quite clearly to increase agricultural pro
duction by providing irrigation. '!his cbjective can only be satis
fied by irrigating according to specified agricultural output
criteria. Ibwever, the q:>erational target of rrany irrigation
departJrents is fonnulated in tenns simply of delivering \iater to
the outlet. Q1ce water is delivered to the outlet, the "mission is
accanplished" " .no rratter what effect the water has on the fields
and therefore on the {X)licy d:>jective of increased agricultural
production. Thus, the system all too often succeeds in satisfyinJ
its target but fails in satisfying its cbjective.

Other instances of fractured objectives are afforestation
policies mich are rerlured. to targets defined in te:rrns of the
number of trees planted - with little or no attention to how many
trees survive after planting (much less hOi ~ll they graN) - or
rural electrification programs reduced to kilcxreters of wiring
installed regardless of the ability to cEliver electricity. OJvi
ously, in cases such as these, the operational targets are neces
~ to satisfy the d:>jective rot they are not Slfficient. That is
because they are inputs, not outputs.

In all cases of fractured cbjectives the. fault lies with
policy makers, not with operating unit personnel. In the first
instance, {X)licy IIEkers have failed to transform values into events
which the operating units can attempt to achieve as objectives. In
the second instance, {X)licy IIEkers have failed to assure that the
events used as targets by the operating units reflect policy val
ues. This is the reason\'hy in MaR the results are fomulated in
terms of outputs: the vdlued future events are specified by the
cbjectives. In contrast, \'bere only values are stated \.n.thout
clearly specified events, the activity is not scientifically test
able; ~ere only events are produce:i without values, the activity
is rretaphysically worthless. A result must be both an event am. a
value. --

V. The Benevolent Dictatorship of Value
There are essential philoscphic am. perhaps even psychological

differences tetween a rranaganent systan and other systens of In.unan
interaction; suc:h as an administrative system. In a rranagement
system the value one is attanpting to create oocanes the 'dictator'
to which ailerocess variables are subservient. In many other
systans, this sequence tends to l:e reversed - \'tlether because of
ideological, procedural, or personal preconceptions on the "way
things should be done" -- by IIEking the value subservient to the
process.

Another way of stating this difference is by saying that in
the short-run a nanagem:mt systan is closed with respect to values
but~ with respect to processe~, mile in other systens there is
a strong tendency to the reverse. Of course, closiDJ a rranagement
systan with res~ct to value not only implies fixed values with
respect to objectives, but also fixed constraints of a moral and
pragnatic nature on the Jdnds of actions that can re undertaken.
But these value-constraints must be kept under continuously criti
cal Slrvey lest they graN into an "iron cage" of \\hat 'we do not
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do', thereby closing the cptions available to ac.l1ieving value
objectives. Perhaps every organization begins on the basis of a
simplified management systen designoo to achieve oojective values.
l1any, hO\'lever, degenerate into a fonn which only protects the
internal, value-constraints of the organization itself, SUdl as
"Patronistic" organizations so carm::mly found in developing coun
tries that have loOj' established culblres. This prchlem is ex
plored rrore fully in the following section.

VI. Differences Among Managerial, Administrative
and Patronistic Organizations

The "ll.tmus test" to determine the degree to which any partic
ular organization is "managed" versus simply "administered", is the
degree to which the organization knCMS the results of its tehavior.

Waile there are a number of different organizational foms
that could m discussa:i in this context, only three of than are
gennme to the subject at hand: (1) [\i:magerial, (2) Adr:1inistra
tive, and (3) Patronistic. \Ahen the evolution of organizational
foms in developing econanies are studied, it appears that they
tend to arise out of a Patronistic order. Despite initial attempts
at rtodernization, a strong Patronistic legacy rerna.ins in much of
the developing world. Such econanies have not truly rrodernized in
the sense of becaning effective until they tecorre managerrent ori
ented. To illustrate tIlis phenanena, h~.yever, each of these three
foms will be discussed.

The Managerial Organization
Figure 2 pr<Ni.des a sketch of sane of the rore imfX)rtant

structural and functional properties of a Managerial Organization
(00) \'which q:>erates according to MBR. 'nlis figure reflects essen
tially the sane structure as that of the thennostat discussed
above, or of any otIler cybernetic tranSformer of \.hatever degree of

I~licy I
ManagE!lt'ent

Program
(

Evaluation Perfonnance
r·1onitoring

I i.a. +

~1 Input 1---;>1 TranSfoz:rrer) -----il) IOUtput I' )

Figure 2. The Uanagerial Organization.
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canplexity. It is irnfX>rtant to keep in mind that the basic trans
foncers of this "machine" are people curl that people are the ulti
rrate "black l:x>xes" of cyrernetic theo:t:y. 'lhe prchlem is heM to
design organizations to max.i.mize individual initiative and creativ
ity, yet, stay on track of the chjectives. That is the design
criteria for the MO. The HO operates in terrI'S of five essential
functions:

( 1) The }X?licy function is to set the broad parameters of the
organization. These pararnaters are of two forms: (a) The ends,
values or~ of the organization; and (b) the basic cperating
procedures by l.Idlich the action of the organization is channelized.
This fODnulation follows the theoJ:Y of "parametric rranagerrent
systans", as Martin Landau has called it. (9) The pararreters are
set at the policy level "\mile the variables are left to the nan
agers. In militaly tenns, this theoJ:Y is reflected by the distinc
tion betwaen "strategy" and "tactics".

(2) The rcanagercent function of the MBR approach is, first, to
transfonn general policy goals into sp;!cific chjectives defined in
terns of desired outputs at specific tines, places, quantities and
qualities. The transfoonation of. policy goals into rmnagement
dJjectives is one of the ITDSt difficult operations of the system
tecause it r~res wi:y close interaction retween the policy and
nanagenent functiom:~" The seoond major nanagerrent function is to
design programs fot the organization l.Idlich, it is hcped, will
prcxluce the outputs specified in the objectives. These programs
necessarily take the. fonn of conditional prq>ositions to the effect
that, given the initial conditions, if inputs are applied. according
to the program, then specific outp..1tSwill likely emerge fran the
transfonnation. --

(3) The perfolinance rconitoring function is to estimate the
results of the organization and oorwe:I this information to m:magers
and policy makers. :i:n. other \'tUrds, this function is to report the
status of ROfPO. .

(4) The evalualion function is shared between nanagers and
policy nakers. Vhile evaluation is a continuous operation, its
intensity fluctuates over time to a degree that it is best con
sidered as a step-wise process periodically "triggered" by two
kinds of events. As IOn] as the results are favorable, R = 1· (and
the objectives are constant) the system is simply reiterated ac
con:li.ng to the established prCXJram. '!his stationary situation
changes, however, when: (1) due to SClIYe external perturb3.tion in
the environnent, unfavorable results appear; or (b) internally,
sareone "gets an idea" which causes a shift in the values, objec
tives or prcgram. In either case -the organization as a mole is
intensively re-evaluated either to rectify the error or to exploit
the new cpportunity. In this way the ID noves through time in a
step-wise process of controlled. change.

(5) ~e transfotmer function, as dis:ussed earlier, is simply
to implerrent the program so that the inputs are "transfonned" into
desired outp..1ts within an acceptable rcIDJe of error.

"M:magenent", as Drucker says, "is not so much a technique as
a culture". (6) While tillS is true it must be emphasized., as
Drucker himself repeatedly emphasizes, that the culture of m:mage
trent arises fran a particular Jdnd of rrethodology -- the
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methodology of iv1l3R. Specifically, MBR creates an "objective cul
ture" of rnanagemant.

Mministrative Organizations
The di~ussl.on of the Administrative Organizations (AD) can J:e

much shorter than that of the M) since it is largely a study in
contrast. As the MJ reflects the design of a themnstat, the NJ
reflects that of a clock. The premise of the AO is that if a
perfect progran or plan is perfectly implemented, the results
simply must be favorable. Therefore, it is thought to be a waste
of resources to m:mitor out.P1ts since out~ts must fol10"V' inputs by
"logical necessity".

The arch-typical AO can J:e depictoo by rrentally blotting out
the performance rronitoring and evaluation canponents of the manage
ment function (see Figure 2). Programs are fODllulatoo by policy
makers and then routinely administeroo "according to the book".
Thus, the AO is a much rrore simple organizational fODll than the MJ,
consisting only of a "top down" transfoonation of policy values
into programs \'bich are implemented by the administrative systan.
Inputs are of course ronitoroo through inspection procooures, but
the out~ts are simply assumed. Like the clock, the AO blindly
"ticks away", with no neans of knowing whether its outputs are "on
track" of the cbjectives or not - with no knCMledge of its re
sults.

In sane instances ros perfODll very well, b.J.t in !'COst situa
tions they d::> not. The difference between these situations may he
seen by contrasting a road construction program with an irrigation
program. In the case of road construction: (a) The program is
,perfectly knCMIl and has been tested over decades, with very little
technological change causing a need to experirrent with new ap
proaches. (b) All the inputs to the construction effort, including
the land, are under total control of the AD. (c) The results of
the program are easy to see and evaluate by policy makers and high
administrative officials - they can be rronitoroo simply by a two
or three hour drive in an autanobile. Lastly, (d) a road auto
matically interfaces with the private, non-public, sector. Once
the transfo:r:mation of labor and materials into a road is canplete,
individual users can utilize the road by thanselves, without the
need for further plblic organization (with the exception, of
course, of maintenance and traffic control).

In the case of irrigation programs, for example, conditions
(a), (b) and (c) above are also reasonably well satisfied in the
main storage and canal distribution system. But all of these
conditions are violatErl, in whole or in part, helCM the canal
outlet. r~t importantly, the desired interface between the rublic
and the private sectors (point d) breaks down at the point of the
outlet because feerlback of useful infonnation about the results of
the program (product output) is lost at this rx>int.

If, for example, there were only one fanner below the outlet,
then an irrigation project could work like a road project - it
would basically satisfy the above four conditions. As in the case
of a road, it could reasonably be asSl.lIOOd that management problems
would take care of thanselves after the p.tblic-private sector
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interface. But with many dependent farmers below the outlet, the
public good problem of joint-use ranains in the system. Either the
fanners have to fom themselves into a separate organiza.tion to
jointly mmage irrigation water after it is delivered to the out
let, or the fXlblic-privdte interface rrust be ~shed further down
stream to the fanngate of the individual fa.J::I!Er.

The management problems of the main systan can be solved by
better mmagement systems within the spm of control of the organi
zation. The prcblems telow the outlet, however, require reorg~

zation .of the system - involvi.ng either a new fanrer orgaIiI"zation
below the outlet, or considerable revision of the interface of the
existing public organization with the dependent fal::1l'ers.

The prcblem of the canal outlet in irrigation systans is a
species of the general problem of defining the organizational
interface in management theory. HeM far upstream -- through the
inputs - and hCM hew far downstream - toward ultimate outputs 
should the Ol:ganization attempt to extend its span of control? N::>
organization can control everything, yet everything is ultimately
related to everything else -- t..'le dilemma of socialism, if you
will.

In capitalistic private sector systems, this prcblem of inte
gration of independent but interrelated activities is partially
solved by the IIaIketplace. '!he purchase-sales mechanism provides a
feedback at the interface, or envirol1Irel1tal tenninals, of the
organization. However, in the :Pililic sector AO this feedback
nechanisn does not naturally occur and targets may te defined short
of the objectives (as in the prcblem of delivering water just to
the outlet, or just planting trees). Without useful feedback at
the interface, fractured cbjectives tend to prevail.

'!he only solution to this problem is rigorous perfonrance
monitoring q'?erating fran the }.X)licy-making level to prO\Tide feErl
back fran events to values, fran program targets to policy objec
tives. In the absence of such monitoring, the AO becanes a rather
simple-minded machine, blindly grinding on with ambiguous objec
tives, to dubious results.

Like the MO, the AO creates its CMIl distinctive culture. It
is the culture of the cog in the \"beel, the autanaton, who cannot
know if error occurs and thus ("...annot learn and improve. In this
regard, Martin Landau (9) has noted that:

Bureaucracies are chastised tcrlay as sluggish, unresron
sive, rigid, closed, and thus resistant to change - \obich
means that they do not learn. sane say they cannot
learn: Crozier has suggested that a blrea.ucratic organiza
tion is one that cannot correct its behavior by learning
fran its errors. I believe he offers this as a definition.

Clearly, such organizations must be shifted into the MBR mode as a
precondition to successful efforts to transfer large-scale tech
nology and capital resources for p.IDlic resource developnent pro
jects such as irrigation delive:ry systems in developing countries.

Patronistic Organizations
In Patronistic Organizations (PO), the \'bo controls what and
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how. 'lhe Patronistic Organization is an extension of the ~rsonal

ity of the individual "boss" or "p:1tron". In organizations under
patronistic control, lDth cbjectives and cperating procedures
oorrespond to the nore or less hidden agenda of the patron - the
only finn rule is "ask the ooss". To oorrON an apt phrase fran
t4mibhai Desai, patronistic organizations are operated in terms of
"Mana.gement by Subjective". (4)

As organizations in the \'~st have l:ecane rore rationalized,
(e.g. read: rocxiernized), the role of the patron has receded to the
point where it is difficult for a Westerner to understand p:1rtonisn
in full f1o~r. The reference here is less to the mildly benign
English "patron" and rrore to the vigorous Italian "patrone" - a
figure nade widely familiar in the film, The Godfather. The mafia,
or cosa nostra, ("our thing") is indeed the arch-typical form of
patronism - quite apart fran its association with criminal activi
ties. As in the origin of the refia itself, patronistic organiza
tions may be and Trost often are sincerely dedicated to the r.nst
ncble causes, sum as protection of ~ak and cpprcssed r:ecple.

The p::>int of interest here, hCMever, is not in the objectives
of various patronistic organizations but in the rrodus operandi. It
is the essentially familial relationship, the relationship of
father to son, l:etween the patron and mat may te called, in the
curious absence of a reciprocal term, the "patronist" which is the
essential feature of patronism. 'Ihe patrone provides security and
protection to the patronist and demands in turn unquestioning
loyalty, respect and honor fran the patronist.

It is the culture of subservience created in patronistic
organizations which provides its J.X>wer in politics and \var, and is
the ultirrate source of its weakness in the managerrent of econcmic
affairs in other areas. Herein lies one of the deepest dilemnas of
the developing countries: in transition, of p::>litical turIlDil and
insecurity, the Trost successful p::>litical fom of organization,
patronism, is also the weakest fom of eoonanic organization.
Thus, there is an inevitable conflict betWeen the interests of
political stability served by the patrone, or a coalition of pa
trones; and the management of econanic developnent. sane of the
major reasons why patronism ultimately fails in the managerrent of
econanic activities are listed relow.

First, and Trost imp:Jrtantly, a patronistic system cannot
tolerate, mum less encourage and supp::>rt, the skeptical, critical
spirit of science and of scientific managerrent. Criticisn implies
an impersonal and ~l standing between parties to the critical
transaction. IIi a patronistic structure, neither of the critical
conditions of impersonality or of equality hold. Instead, in this
highly personalized world, criticisn is tofu g.iven and received in
tenns of its very cpposite, as a;gum;mtum ad haninern. Simul
taneously, the hierarchy of status relationships assures that
criticisn runs only cbwnstream, fran superior to inferior, rather
than in its rrost useful direction - upstream, fran the I!IaIl on the
sfOt to the p::>licy rraker. When, in those few instances \there
criticism is directed upstream, it is greeted as a form of insub
ordination - if not, indeed, of les majeste.

Second, patronistic societies are constantly in a state of
inten1ecine warfare between various patronistic groups. In this
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canpetitive milieu it is essential to actively suppress inforrnation
\4Alich might fom the groWldc; of attack by one's enemies. Thus,
even in those instances where a particular p:itrone might \o1ant to
knCM what is happening in his organization, he hardly dare to
collect the infonnation for fear of a "leak" to his enaTI.es.

Third, power, like a muscle, strengthens through exercise.
But the power to do, the por.ler of camnission, is likely to lead to
adverse results; while the ~r to obstruct, the ~r of anis
sion, is trn.lch safer. IDst cpfX)rtunities are much 110m difficult ·to
dem:mstrate than direct mistakes. Thus, in a patronistic organiza
tion, t.~e systen of infonnation and control focuses on the inputs
rather than on the outputs of the activity. Permission must be
grantoo for every move, or at least a reading of "no abjection"
humbly obtained. Plans are carefully prepared, done, am redone,
while implementation awaits. In patronisn: trlhatcver is not per
mitted is prohibited"; \'mle, conversely, the requirerrent of an
effective p:lrametric HanageJ"'1ent systan is: Whatever is not pro
hibited is permitted.

Fourth, the effective manager1ent of any large organization
requires a high degree of decentralization of authority dCMnward to
the man on the sfX)t -- to the person who alone has the detailed
inforrration of tine and place, the specific problem situation, in
mind. But in a patronistic order, authority is regarded as a
limited gocx:1 and delegation of authority is treated as a substan
tial loss. With delegation of authority, the gap between patrone
and patronist tends to close; and this gap, the voJ:Y fOWldation of
the systan, must be preserved at all costs -- even at the expense
of reduced system perfonnance.

Fifth, and lastly, once a patronistic regime is set up and
rwtning snoothly in a delicate rrodus vivendi am:mg patronistic
groups, change is assiduously avoided. Adaptation to changed
technological and social conditions necessarily' distw:bs the "ter
ritory" established by patronistic factions and pranotes endless
power struggles. While patrones will risk a struggle over power,
they will never jecpardize thernselves over a mere prchlem of per
forrrance.

Patronism is not only one of the earliest and m::>st natural
systems of political econ~ but comprises sorrething of a sink to
which all other systans eventually tend to regress in the absence
of countervailing p:>Wer. Thus Adam Smith's critique of rrercan
tilisn can be inte:rpreted as a struggle against patronisn, as can
Miloran Dilas' ~rk, The !'Ew Class (5). It is perhaps inevitable
that in the r:ower vacuun createdJ.n newly emerging nations patron
ism should appear daninant durin] the first stages of independence.
The parallels, for example, between present day India al"ld the
United States. sene thirty years after its independence - a period
wonderfully captured in Gore Vidal's novel, Burr (15) -- are
striking.

Despite the brevity of our treatment of patronisn, it is hq')ed
that enough has men said to convey. our conviction that Wltil one
understands sanething of patronisrn, one cannot truly canprehend
nany of the m::>st basic problans of economic development in today' s
world.
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VII. Transforming AO and PO Systens into r-mR Systems
The problE3i1 of instilling MBR techniques in traditionally

fcx..'"USed public service organizations has no simple or quick answer.
It is not probable that HBR skills \vill errerge via university
degree training oocause these students are trained first, aTld usu
ally solely, to 00 engineers, agriculturalists, economists, and the
like. PrOlJiding non-degree postgraduate training in rranagement
skills, in programs such as providoo by the International School
for Econanic Developrrent Studies at Colorado State University, will
not make much of an impact either - particularly if only a few
,individuals so trained are r:ut back into a rigid PO or AO systan.

A major revolution in such rigid systems is in order. Hhat
appears to 00 necessary are two factors. First, the m:m at the tcp
must 00 sufficiently powerful and imbued with the MBR philosophy.
second, there rust l:::e Ol:ganizational dlaIl3es to rrodel systens of
information and control of cybernetic and scientific tenns. Third,
personnel throughout the vbole organization rust be exposed to and
understand rrodern manageroont principles oofore lasting changes can
be adlieved.

In sum, \ohile Drucker is right in cescribing raanaganent as a
"culture" not a "technique", this statelrent should not be interpre
ted in the sense of "cultural :relativism" -- that, so to speak, any
managerrent system, "appropriate" to the local culture, will do. en
the contral:}', vvhile rnanager:tent "styles" rray differ fran place to
place in accord with local standards of inter-personal relation
ships, the culture of management itself is absolute and universal;
it is the objective culture created by and necessary to MBR. Thus,
while every organization or society always has the choice of
whether it wants to manage effectively or not, once that choice is
made it does not have a dloice over which kind of r.anagernent that
culture must create. The conflict between the cultural demands of
the UO and traditional cultures, as expressed in the PO and the AO,
is perhaps the rosic cultural conflict in the developing v.urld
tcxiay. - .

VIII. A Concluding Argument: The case for The Management Factor
in Economic Developm.:mt
\'le shall begin this discussion by advancing three basic propo

sitions, with illustrations fran India.
(1) The first preposition is that differences in the econanic

performance of people fran different cultures is determined by the
kinds of Ol:ganizations in \..nich they \\Ol:k, rather than by cultur
ally determined traits of their ~rsonalities. To put this propo
sition quite specifically: y;:ecple fran'dif.ferent cultures will
perfonn similarly in similar organizations; and people fran similar
cultures will perfonn differently in different types of organiza
tions. The one qualification necessary to this generalizaton is
that the fecplc I:USt have similar technical kno.vledge -- an organi
zation cannot make a clerk into an engineer, tl:Y as it might, but
it can (and often does) rrake an engineer into a clerk.

Daily, the poor and ill-equipped Indian farroor achieves small·
miracles of proouction uncer conditions so harsh that they \\Ould
destrc¥ the typical Alrerican faI.1\'er. Q1 the other hand, there are
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public service Ol:ganizations in India, sum as Irrigation and Agri
culture Departmmts, which presently perfonn at extrt:mely lCM
levels of efficiency. Within the same cultures one can find roth
the best and ~rst levels of econanic perfonnance, depending on
different organizational m::xles. The cpfXJsite side of the coin is

. exemplified in the mmy cases of Indian etnigrants perfonnin;} in
accordance wi.th the noms of the various organizational strucbrres
in which they then find themselves elsewhere.

(2) The second proposition is that Ol:ganizations persist or
change as a transitive act of individual choice and will, not as
the result of an intransitive systan. In logic and gramrrer the
transitive fonn is active, "I make the ball lx>unce"; while the
intransitive fOl:m is, so to speak, appreciative, "The ball
lx>unces". f!t)st theories of econanic developrcent are of the in
transitive fOIIn as H. \V'. Arndt has pointed out in an important
article (1). In the social sciences, hunan behavior is explained
in the same terms as, say, an astronaner would explain the rrotions
of the planets, or a biologist the behavior of an anoeba. These
intransiti~, theories ignore the fundamental fact that the "grand
~ of :tUstory", or the "cumulative process of. cultural change",
must in principle l:e reducible to explanation in tenns of an idea
or an act by saoobod:t, at saoo particular fX?int in time am place.
. The importance of this second prq;>Osition is that the basic
s~ctural features of organizations are partially detennined
fI}~pendent at"dUltural variables. 'lhey are created, usually
piecerceal, by' sareone \'t1o changes organizational obJectives and
operating proce::lures." As these changes are implanented, the cul
ture of the organization adapts (an::l rather quickly, we presume, if
sufficient p3rsonnel have previously ooen trained to implement the
new procedures). Tl1us, within the opportunities presented by the
external envi.ronrent, the so-called "Great Man" can make an impor
tant difference through the "leverage" provided by the ability to
rnanipllate: first, the organizational structure; then the culture
created by the organization - 00 it a finn, a governrrent agency,
or an entire society. If this second prq;>Osition is valid, tl1e
IlDral is that one need not \'Bit, wringing one's hands, for the
10ng-teD1l evolution of a "development culture", hCMever definerl.
This culture can be created in a nu.ch shorter time fra.rre in organi
zations by manipllatioil of their structure. It also rreans that
when developrrent is not happening, there is no scapegoat for fail
ure. As Pogo says, ''We have seen the enany and he is us."

(3) Whatever one may think of the first t~ propositions, the
issues raised by than rust be settled oofore any theory of econanic
developrent ~rthy of the na.rre is possible. Until one understands
Why rnicro-econanic Ol:ganizations exhibit such enonnous differences
in perforrrance even within the sarre society, grand macro-economic
theories of develo~nt or of cultural evolution, are of very
little consequence. (10) The whole isnot, indeed, the nere sun of
the parts; it is a 'canposition', as F. A. Hayek says, between the
parts and the relations ret\Een the parts. (7) Until the micro
econanic prcperties of the parts and the meso-econanic relations
between the parts of an econany are understood, rracro-econanics is
restricted to stating only mat might happ3n under vague conditions
\\hich mayor may not pertain.
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As evidence of the .1mfX)rtance of this third proposition, one
may note the rather astonishin:j' findings of Dennison, SOlON and
others that only al:out one-third of the total grONth of GNP in the
United States since the 1920s can be attributErl to increased in
puts -- the remaining two-thirds scmev.hat miraculously having
arisen fran improvanents in the output to input ratio. (3) This
"residual" has been attributed to grCMth in technolCXJY and/or hurran
capital. While both are obviously i.rrp:>rtant, neither would have
been fX)ssible on the Ilassive scale .ra:]Uired to make such large
effects without the rise of sophisticated managerrent systems capa
ble of developing and mana.ging technology and human capital over
this period of ti.rre. While all organizations in all societies have
access to sophisticatai technology and training, only a few organi
zations in a few societies have been able to make technology work
effectively on a large scale. ~'hatever management is, that is \\hat
it does.

In sum, econanic prCXJress is essentially an incrr>-ased rate of
output per unit of time. This objective can be acieved only by two
means: (a) by nore intensive application of inputs ~r unit of
ti.m=; and/or (b) by increased efficiency of transformation of
inputs into outp.1ts. The latter is a rather mysterious effect:
rrore output with the same input! Ha.lever, that is what management
does.

Scphisticated managanent systans are especially necessary to
operate the large-scale, integrated processes of a rrodcrn econany.
In our cpinion, it is the failure to master these managenent sys
tems which is the principal cause of the lad econanic performance
of Joost developing nations since Horld War II and, indeed, virtu
ally the definition of "underdevelor::m;mt". Without sophisticated
management \Tore output can only be increased, as it were, by brute
force - by rrore inputs. But also without these managerrent instru
J'iEnts of infonnation and control, increased inputs soon get out of
hand, becaning unmanageable, with the reS!Jlt that increased inten
sity creates lower efficiency and outPlt still fails to grON.
Unfortunately, such is the condition of many of the develcping
countries today, especially in their f\lblic sectors. If these
countries are to realize their econanic potential, the ancient
administrative orientation of the PJblic sector must give \-laY to
the manageIreI1t orientation required of a rrodern econany, as em
bodied in the HBR approach.

The prcblem of econanic development cannot be fully canprc
hended until one is able to explain why different organizations
with basically the same stock of physical and human capital, or
access to that stock, exhibit such dramatic;ally different levels of
perfonnance. If the perfo:rmance of major econanic organizations in
the developing countries can be improved, one by one, then a' self
sustaining process of developroont can re created, "brick by brick",
so to speak. Per contra, unless this process of organizational and
managerial reform is implemented in the developing countries as a
prior condition, very little can J::e expected fran sirrple resource
transfers -- whether of funds, tedmology, or training --fran the
developed to the underdevelope:i \tDrlds. Managerial refoItn is
certainly a necessa:ry condition to develq:>ment and, as the few
sucress stories in the devel~irg nations have shown, sets in
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notion a developrrent process which makes it virtually sufficient. 5

'!his, then, is our case for expanding the nanagerrent factor in
econanic development efforts.

Nal'ES

*'1he material includErl here is coverErl in greater· detail in a
forthcaning lx>ck, Essays on Resource l·$anaganent in Developing
Countries, by David Seckler, and in a recently published article by
K.C. N:>be, "Irrigation ~-1anageroont: Delivery Systan and Training
J.\eeds for India," VIKALPA: The Journal for Decision Makers, Vol.
7, No.3, July-Sept. 1982.(14) (11)

1. See Ashby for an excellent Intrcrluctionto Cybernetics. (2)
2. M:>st management systems have nore than one objective (in

addition to prCXJram cOnstraints on "\ttlat ~ will not do" and oodget
limitations) and, therefore, the plural, "Results" is appropriate.
A great deal of time is wasted, oftentimes highly counter
productively, on attanpts to ~igh multiple objectives so that they
all collapse into one grand index of perfoz:ma.nce. This is usually
an apples and orangeS exercise. It is much better to state the
objectives seParately, and neasure the separate results, so that
the decision-maker &u:i use these subjective evaluations to make
relevant tradeoff deCisions.

3. It is "cloSEn with respect to values",. hCMever, only in the
short-run. Values may; of course, change over the long-run through
explicit, step-wise, decisions are:rging fran critical review.

4. See Harvey Liebenstein I s article on "X-Efficiency" for a
similar view. (10)

5. These success stories, not coincidentally, generally occurred
in open economies who depend on foreign funds and thus under can
petitive pressure to perfo:rm - and refo:rm internally. 'nley have
also encouragErl the dreadErl nulti-nationals to enter their danestic
econany and canpete·.-.;. with additional benefits to local organiza
tions. '!he multi-nationals provide excellent management training
grounds for local pecple \"no then create their own entel:prises in
generally successful c:anpetition with their teachers - as all gocxl
stucents should. A review of the Vbrld Bank I S annual World Dev
elopnent Reports indicates a very close correlation between eco-
nanic grcwth and the degree of cpenness of the econanies of the
developing countries. (17)
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Land a.nd Water Resources: A New
Perspective on Economic
Development

Daniel w~ Bromley

Traditional treatments of econanic development pay scant
attention to natural. resources, except as inconvenient constraints
on the process of increasing national. incane, or employment, or
whatever indicator is taken to l:e a measure of "developm:mt".
True, the literature on irrigation is vast, as is t~at concerning
land reform. But the bulk of this literature does not deal with
land and water in some fundamental conceptual way, rather consider
ing land am. water as rrere inputs into the production process;
inputs to be treated analogously to the \Yay that labor and capital
are treated.

I want to draw your attention to the critical role of natural
resources in economic processes in the developing countries, and I
prqx:>se to accanplish this by focusing on two extremes in natural
resource use - the labor intensive rice econCXl¥ of Southeast Asia,
and the land extensive livestock econany of arid Africa. 'Ihe
~rpose of this discussion will l:e to lay stress on the crucial
institutional. w'1d technical. cClill:>onents of. the local. econany -
especially as institutions am. technique influence control over -
and access to -- natural. resources. Of equal importance, it will
l:e possible to enphasize the important difference bet~e.n institu
tional prcblems and their solution, and technical prchlerns and
their solution.

I will start by defining sane concepts of importance for the
following discussion, and I will then turn to a discussion of the
rice and grazing econanies. Next, I will outline the traditional.
"developrrent response" to perceived problens in these two cultures.
Finally, I will close with sane canrrents about the missed cppor
tunities arising fran this traditional approam when dealing with
resource proolems in the developing countries.'

I. SQ\iE IMPORTANT OOOCEPl'S

I will refer to econanic gra.rth. as a rreasured increase in
per-eapita national incare for the econOl'l¥ under study. I will
refer to econanic development as the result of structural. manges
in an econcmy that bring aOOut new input-output coefficients in a
Leontief mxlel. It should be clear that gra-rt:h. may occur without

PREVIOUS PAGE BLANK 297
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developnent (the value of an export crop increases through external
price changes), and that developmmt may occur without growth
(structural change in the econany that sanehow leaves the per
capita social dividend unchanged). Under the ahove definitions,
econanic grCMt..~ is nqt a very interesting phenanenon to the econo
mist - it is structural change that matters, such as, new employ
ment cpportunities, new processes being discovered, new ways of
doing traditional tasks, and new tasks that were heretofore impos
sible. But, simply to talk of changes in pro1uctive relations
without assigning SOf'!E direction to such changes is inccrnplete.
Hence, I will follow seers and consider IEvelopment to be that
subset of changes in productive relations which represent increases
in productivity.

Our next concept: of interest is that of a resource, of which
land and \tlater are t\.«) important exanples. Let us start with the
idea of a "resource". The adjective "natural" is often added,
though there is often confusion aOOut how much processing is re
quired before a resource ceases to be a "natural" resource. But
the nore pertinent issue for us concerns the exact rrean.ing of a
"resource". In s.ir.tplest terms, a resource is sanething with value
to man - directly or indirectly. Coal and VtUOO" are resources, but
so is solar energy, though it was only recently (since t.~e advent
of solar collectors) that is has been considere:l to be a natural
resource that we caP rranage. However, plants are solar collectors
and \toe daily use solar energy embodie:l in plants.

'!he second aspect of a resource is that it can be controlled
by hwnans. That is, man could control solar energy through its
manifestation in plants, but he oould not control the solar energy
directly. So solar energy has always had tranendous econanic value
to rran, rot it was not a natural resource in the sense that it
could be controlle:l (its access denial until the payrrent of a fee
was offered). Now with marketable solar collectors it is possible
to harvest and sell the sun's energy directly rather than as the
anbodie:1 energy in a tree. Once this hapfens we begin to think of
solar energy as a resource in the safl'E category as energy fran coal
(fonner plants), or fran \'100d. In a sense, solar energy trapped by
a collector represents foregone future sources of energy in the
fonn of wooi or coal. Although it is not particularly ~arce, such
rays collected on my roof mean that a possible tree is without that
energy.

This discussion should ranind us that a resource is defined by
two aspects of the particular society under study - its techno
logy, and its institutional structure. Gravel \-lc.S ll:>t a wilding
resource for primitive peoples because the technology (knCMlalge
and tools) for making concrete did not oost. Solar energy was not
a natural resource for us in the direct sense until the technology
appeared to m3ke its capture and use on demand IXJssible; and until
the institutional arrangerrents for oontrolliDJ it became camDn.
These institutional arrangements are still being resolved. zoning
laws regarding the blocY~ge of a collector by a neighbor's trees
are still under development. The danand for the technology and the
institutional arrangerrents has been stirnulate:l by the apparent
econany of solar energy vis-a-vis rrore conventional energy sources.
This brings us to the third aspect of a resource.
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Resources, because they do not exist outside of a particular
technical and institutiorial milieu, are not· defined once and for
all, tut rather "becane" as instibltional and technical conditions
change. As new things becQlre scarce and valuable, it becanes
econanical to change the way we do certain things. Part of the
process of change is the recognition that neol inputs are available.
When those inputs becane defined in such a way that they can be
controlled, then a new resource has been created.

For canpleteness, ~ must consider those things that have not
yet assUIred econanic value (that is, have not yet becorre re
sources), and those things that have a negative econanic value
(that is, are negative resources). tie will call the first non
resources, and the second naJ-resources. In a cxrnrnunity of plants
and animals, certain plants provide sustenance to the animals, and
others are of no account to the animals. If man relies qxm the
animals for sustenance and materials, then not only are the animals
a resource, but so are the plants that sustain those animals. Man
manipulates the plant ccmnunity to provide for himself directly,
and for himself (indirectly) through the animals.

Those plants with economic value to man as processed by the
animals are resources as much as are the plants that man uses
directly. But there are sore plants that are quite incidental to
both man and anilnal; th.ese arc the non-resources. It could very
well be the case that over tirro a non-resource could becare a
resource. Gravel, as ITEntioned previously, W:Juld be an e'Kar3ple.
Likewise, sand becal1'e a resource for makiIl3 glass once that techno
logy became knCMIl.

Let us nON consider neg-resources. A neg-resource is sane
thing with negative economic value to the human enterprise -
either directly or indirectly. Malaria and schistosaniasis are
neg-resources, with the intense search for cures (preventative
meaSlres) at least having neutralized the impacts of the former.
Indirect neg-resources would be plant diseases, or plants that are
J.X>isonous to valuable animals.

Befor~~ proceeding, it is worth discussing, if only briefly,
the delicate balance that often exists between something being a
resource (having positive value) and scrnething being a naJ
resource. Water, when controlle:1 to give it time, form, and space
utility is the essence of a valuable natural resource. Yet if
water is not controlled it can easilybecooe a significant neg
resource; flooding is a case in p:>int. Hence, we see that the same
itan, depending upon its location, am::>unt, and human use, can be
both a resource and a naJ-resouroo. The distinction is seen to lie
in the human effort that evolves to both benefit fran it, and
contend with it.

Within the class of resources, there are renewable and non
renewable resources. Coal and uraniun are examples of non
renewable resources - resources the regeneration of ~ich is too
slON to be of econanic significance. These resources are often
referred to as exhaustible since as they are use:1 the total anount
left for the future is diminished. Renewable resources are those
that have a "fICM" aspect to than as cpposed to rmre stocks.
Grass, trees, a groW1d water aquifer, and solar energy are renew-
able resources. Wit.~ living resources sum as grass and trees it
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is FOssible to utilize so much of the resourcp- in a particular time
period that itc; ability to remain viable is jeopardized; its sus
tainable yield has been exceeded such that it is driven to exhaus
tion. An aquifer, although not a living resource, also has a use
rate \'bich if exceeied will lead to a decline in the annual yield
fran the aquifer. We refer to this level of use as having exceeded
the "critical zoneII • Finally, sane renewable resources continue to
yield irrespective of the level of use in the current period.
Examples of renewable resources without a critical zone are solar
energy, and the annual fleM' of a river or a spring. These distinc
tions Will becane imI;X)rtant in our s\lb~ent discussion of the
livestock econany of Africa.

We need neM' to turn our attention to the ma.tter of institu
tions and technique - the tv.u aspects of a social systan that give
rreaning to the teon "resource" (or non-reSource and neg-resource).

Any social systan requires the establishrrent of rules and
conventions mereby individuals are able to discern acceptable fran
unacceptable behavior. We refer to these rules and conventions as
institutions. Sane institutions define social relations at a
rather abstract level - \'tlo may vote, heM' the society will orga
nize itself, whether the state or individuals will CMn and control
the productive assep; of the society (socialism versus capitalism),
and heM the rules wil ~ be changed in the face of I1er'1 proole:ns and
opportunities. He refer to this level of institutions as the
"constitutional" level.

But an econaaiq systan is organized around rather nnre basic
rules - such things as who owns this piece of land, who has the
right to hire labor to woJ:k on that land, \'bat the going wage will
be for a certain type of work, and what price must be paid to
a~re the seais to be planted on that land. Here we have insti
tutions at the lIoperating level" of the -econany. At this level
institutions define the "choice sets" of the cping concerns of the
econany (Canrrons). Institutions both constrain am liberate human
action; they indicate what can and cannot be done to whan - a.."1d by
whan. They guide, sanction, and control individual maximizing
decisions. Institutions define individual am collective choice
sets.

We nust be careful to draw a sha.r:p distinction between insti
tutions and organizations. Institutions define organizations and
hence organizations are rot the physical manifestation of a canplex
set of rules and conventions (institutions). While universities,
hospitals, and other agencies are often referred to as "institu
tions", this is not correct [Branley, 1982 (b)].

The final concept that we mst understand is that of tech
nique. Technique represents a canbination of the physical capital
of an econany and the human capital that q;>erates that asset (as
well as creates new physical and human capital). But technique in
the absence of an institutional structure is nothing -- what
ma.tters is the institutional envirOI1llent within \'him that tech
nique operates [Branley, 1982 (c); Comell]. Wheneconanists talk
of the "rice technology" of Asia \'hat is meant is the canbination
of plants, machines, tools, land, labor, water, and the YJ10Nledge
of hON to canbine these disparate inputs into sooething of economic
value. But it is the institutional arrangements whim fennit that
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canbination and which guarantees an incane stream fran the enter
prise. It is the operating rules that define land-use patterns,
water control practices, mal:keting opportunities, labor ooligations
and opfX)rtunities, and the conventions that dictate access to -
and the costs of -- capital maJ:kets.

II. RESOURCE USE a:>NSIDERATIONS

J..Iet us nON turn to land as tlle daninant resource in agricul
ture, and concentrate on the intensity of land use. If we define
intensity of land use in tenns of the level of capital and labor
applied to land per unit of tiroo - and this w:lUld l::e a definition
consistent with that impliErl by Boserup -- then it is rnssible to
depict the intensity of land in SOOE functional relationship to the
net returns per hectare of land. Consider Figure 1.

net
return

per
hectare

$
vegetable and cereal crops

pasb.lre

increasing

Figure 1. Intensity of Land Use

Here W2! see net reblrns per hectare as a function of the
intensity of land use - definErl in terms of labor and capital
applied per unit of land. We see that vegetables and cereals
(eSPeCially rice) represent the ext:re1e in intensity of use, but
that they also reblrn the greatest revenue per unit of land.
l>1oving out to less intensive uses we find pastures. Ultimately, at
the extensive margin, we encounter livestock grazing and forestry.

Another aspect of intensity is worth mentioning here~ a low
intensity of land use also means a lQl,V' capacity to SUPfX>rt people
per unit of land. It also implies a low suitability for direct
human consumption of vAlat grows on the land. In this respect
livestock - rot not people - can utilize the· ground cover, and
then pecple utilize the livestock. 'Ib.at this results in a consid
erable loss of energy through the conversion process is now well
understocd. Finally, we cane to b'1e matter of instibltional
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arrangements as t..l1ey relate to the intensity of land use. Follow
ing :the ~rk of Geertz it is now well understooo. that the increased
intensity of land use carries \n.th it the necessity of developing
ever rrore canplex ins~tutional arrangements to control both the
use of ever-m::>re critical (and hence valuable) resources and tech
niques, but also the incana streams creatErl thereby. These rela
tionships are swmnarized in Table 1.

Table 1. Attributes of the Intensive and Extensive r-argins of Land
Use.

Returns per Unit of Land
People Supported per .Unit of Land
Share of OUtrnt Directly Consumed
Institutional Intensity

At the
Intensive
I'Brgin

HIGI
HIGH
HIGH
HIGH

At the
Extensive
Margin

I prcpose to eKplore natural resource use at each of these two
extrenes, focusing on the interplay between institutions and tech
nique. OUt of such a discussion it will becane clear that agricul
tural developnent is, at its rrost fundanental level, a process
whereby institutional and technical canponents of an econany are
refinErl in response to incentives and sanctions that ultimately
deteIInine the level of "real incane", broadly defined. '!hat is,
the absence of sum refinement in institutions and/or in technique
becanes the focus ofa,ttention for the econanist interested in
assisting in the developnent process. lie will be interested in the
reasons \'by such refinement cbes not occur, and how that process
might be facilitated.

The Intensive MaJ:gin
Asian rice culture epitanizes econanic life at the intensive

margin. It also provides a convenient illustration of the role of
institutions and technique as they relate to land and water use.
The essential relationship in rice culture is one of physical
intenlependence arong irrigators - if fanner A near the head of
the watercourse takes water there is, by definition, less for
fanner B downstream. we can think of irrigation water during a
season as a stock (or non-renewable) resource W*, and the total use
is then:

W* =WA + ';iB + ••••+ Wn

for the n farmers al()~ the watercourse.
. The water that is .available for farner i is· then:

Wi = W* - WA - WB - •••• - (Wn-1)

The prcrluction functions for fanner A, and another fanner on
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the watercourse (say fanner D) \'.ould be:

YA = Y(SA, FA, PA, L1\, HA, KA, TA)
YO = Y(SD, FD, PO, LO, ~ID, 1<D, TO)

where:

SA & SD = See:ls
FA & FD =Fertilizer
PA & PD = Pest Management
LA & LD =Labor
WA & WD = Hater
KA & KD = capital
TA & 'ill = Land

However, tins fOl:mulation blurs the real nature of the phys
ical interdependence bet\~ the t~ irrigators. It would be
better to rewrite their two proouction functions as:

YA = Y(SA, FA, PA, LA, WA, KA, TA)
YO = Y[SD, ro, PO, LO, h(WA), KD, 'Ip]

It should 00 clear fran the foro]oing that h(WA) is not a
variable which is under the control of fanner D aM hence a techno
logical externality is seen to be present. Water use on the irri
gation system is not being efficiently allocated arrong fanners
since fanner D's access to water is a function of the quantity
claine:l by the upstream farrrer(s). A rore complete exposition of
this inefficiency is given in Branley [1982 (b)].

Water on an irrigation project - in the absence of institu
tional arrangenents to control its allocation among fanners -- is
analogous to an open access resource; it is there for anyone to
capture, much as fish on the high seas. mat is, vdthout institu
tional arrangeJrents to control water use, it becomes a fugitive
resource (passing by in the watercourse) that must re captured to
be controlled. Each fanner along the watercourse is compelled to
take as much as he thinks he can "get away with". Indeed, even
when institutional arrangements exist to allOcate water, canpliance
t;uth the rules is not always \\hat we might hcpe for (Thanson;
Wade). Hence, not only is efficiency of resource use a problem,
but equity among irrigators becanes a very :i.rrp:>rtant consideration
[Branley, Taylor and Parker).

Here love see a very basic preblem in land and water use that
insures that total food production in the qeveloping countries is
Imldl less than it could be if water v.ere allocated efficiently.
Horeover, a subset of fanners (those at the head of a watercourse)
will often have a considerable advantage Oller those less fortu
itously located. The excess \'later use by those able to capture it
early in the watercourse rreans that an artificial water scarcity is
created on an irrgation systan that not only distorts the effi
ciency of water use, hilt also affects the efficiency of the usc of
other purchased inp.1ts [Branley, 1982 (a)].

Let us n~ shift to the other extrane in land-use intensity.
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The Extensive Margin
The African livestock econany represents the fOlar extrEme

canpare::l to the rice econany of Southeast Asia. In the livestock
ecOI1OO'!Y water is no less imFOrtant than in the rice econany, but
its control - and th~ technique of its use - is sufficiently
different that it l'!eI'its a distinct treatment. In the livestock
econarr:r an ecosystan·that is not well suited for crop production is
still capable of supporting human life through the use of animals
as "harvesting devices". Weather determines the availability of
roth water and vegetation, which then co-detennine the nunber of
livestock that can be supported. Hunans enter here by recognizing
that livestock can 1:e helpful, but that they are also canpetitive
with us: if milk is needed to nourish young animals then it is not·
available for lroman c()IlSUItlption.

This four-part ~~lationship (weather/vegetation and water/
animals/ htDnans) depends upon.a stable institutional enviro~nt

which allows individual agents to act in their own private inter
est - as well as to act so as to contribute to the collective
gooo. '!he large litel:'ature on the oo-called "tragedy of the can
nons" addresses this problan, although fran a faulty theoretical
foundation. By misspacifying the cause of the problem, the "solu
tion" .is thus misplaqed (Ciriacy-Wantrup and Bishop: Runge).

The natural re~~ce prcblan at the extensive margin is funda
mentally the sane as ft is at the intensive margin - a problan of
faUlty institutional arrangements that fail to create assurance on
the part of resource \U?~s: just as irrigators have every incentive
to capture as men irrigation water as tx>ssible before their neigh
bor does, so do livestock keepers have the same incentive to "cap
ture" vegetation. Hqwever, among graziers it is not correct to
assune that this institutional uncertainty has always been a prob
Ian. Indeed, there is impressive evidence that rather m:>re primi
tive societies had ma,naged to control excessive resource use
(Ne~ting: Runge and Branley). What has happened to upset these
incrt.genous institutional structures?

"'One praninent cause mst be recognized as the breakdown of
autonarous economies - that is the rise of the open ecoI1a'C¥ over
t..~e past several hundroo years. This q;>ening up of econanic activ
i ty has rreant that existing production systems are no longer driven
by local danand, rot are instead also responsive to exog'enous
demand conditions. Under a closoo econany local production is
dependent upon local nea:ls: once opene::l up to another econany 
with its accatpanying wealth and price relationships - there is
another set of demand relationships to be considered.

Indee::l, the essence of rrodernization has been to open up
econanies to external demand pressures in the hq;>es of earning
foreign exchange. We have elaborate theories to shCM overall
efficiency is enhanced when each region of the \'lUrId proouces those
goods for which it has the greatest canparative advantage, and then
engages in trade to qcXJuire other needs. t\lhile all very elegant
and canpelling, such reasoning requires recognition of a set of
prices that presumably reflect the '!true" social scarcity of all
trade::l goods. When we have reason to suppose that there is a
divergence 1:etween values in use and values in exchange, then it is
not clear that social welfare is enhanced by doing what is rrerely
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"efficient" as defined by local.costs an~ foreign prices.
Not only are w::>rld prices SUgPect as a rnetric of social value

in a local econany, but the cost structure is cpen to question. In
many instances these costs are an artifact of colonial legacies.
In these cases relative prices for natural resources and labor are
simply reflective of the p:>litical and economic po~ of the colo
nial crlministration vis-a-vis t...~e local (or national) structure.

W:1en economies are open to external trade it means that rela
tive prices in no way call be relierl up:>n to act as guides to re
source scarcity - this is especially the case if the exporting
count:ry is one of a nunber of suppliers of a cararodity to few
buyers; here the local supply could be canpletely emausted with
Iittle change in resource prices. ~Vhen buyers and sellers differ
greatly in terms of economic and p:>litical p:::>\v'e..l.:" then efficiency as
a desirable nom loses much of its appeal (Dobb; Mishan 1971,
1974) •

An interesting account of the process of "opening up" has been
providErl by Swift. The Somalia livestock econany was basal IIp:>n
clan a-mership of shallow wells and tanks, and the grazing patterns
\\ere determined by custcm, and what deals could l:e struck with well
owners and other herders. In this system '"later in the shallow
wells providerl an effective upper balmd on grazing pressure (on the
vegetation) • ~<hile such water is a stock resource during one
grazing season, it is definitely a renewable resource across sea
sons; when a well gave out the herders would rrove on to another
location. Because water is a resource without a critical zone,
using all of the water in a shallow well or in a tank did not
jeopardize that arrount available for the subsequent season.

\'lithin this closed econany demand for meat and other livestock
products was simply a function of local needs. When disaster would
l:efall one of the herders the others would canbine to restore to
that individual a small herd fran which he might make a fresh
start. \'bile extra anir.tals certainly besf:o..1 wealt...'l and status in ...
such an econany, it is equally desirable to be able to show one's
magnanimity tONanl othe:rs; after all, you may need that gesture
yourself SOll'e day. tbreover, if Irost others in the area also
contribute then no one "loses ground" in a relative sense.

In such an econany cash did not play a very large role; it was
essentially a barter econany. But with the advent of an open
econany livestock began to acquire a value beyond that whidl arose
fran local conditions. By being able to sell livestock. cash was
introduced into the econany. The presence of cash reduced the
currency of certain canm:xli.ties since they were no longer used as a
medium of exchange. The access to external markets opened up new
opfQrbmities for sane individuals within the econany -- livestock
could be sold for cash to acquire such things as fencing material,
and pumps for deep wells. '!his external invesbnent - far fran
being beneficent as we so often asSUl1l3 - instead created a serious
prcblem. That is, since well water no longer gave out as soon as
it did previously (since the wells were now deeper) the livestock
could stay in a Particu.lar area longer than was previously pJssi
ble. '!hat this led to serious overgrazing should cane as no sur
prise.

NCM with the water lasting longer it was p:>ssihle to graze the
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vegetation to SUdl a level t.hclt the critical zone was cxcef-:rled 
not just one year but in every year. An invesbrent in a natural
resource without a critical zone (water) allowed ever greater use
of a resour03 \'lith a critical zone (vegetation) until the latter
resource was allTOst destr<¥ed. Here, as is so often the case, a
technical solution (inv~.stmant in wells ani fences) without t-he
necessary institutional rrodifications has only managed to exacer
bate an already serious situation.

This is, of course, not the only result of cpening up the
Scmalian livestock economy to external forces. Social stratifica
tion increased with the rise of a rrerchant class, and eventually a
livestock owning (capitalist) class. Herders that were once
"family q:>erations" became, instead, wage laborers for livestock
owners. The transition fra!l a subsistence econaI¥' based on domes
tic consumption to a canr.ercial econany based on export was canple
ted. v-!len livestcx"'..k died the hired herder was to blarre and the
owner would neErl a negotiated loan to restore his herds. W'len
livestock acquired value driven by external conditions the incen
tive to vaccinate was increased and so led to larger livestock
numbers - and yet I1Ore. pressure on the land.

The external matket destroyed the former relationship between
people and their an:imals. The funds arising fran exports rrodified
the econany's capital stock (new wells and fen03s) and so destroyed
the forner relationship between people and land. And, this too was
destructive of the land-animal relationship. As indicated pre
viously, the critical relation between water and livestock was
rep1acoo with one ootween plants and livestock. Now vegetation was
the binding constraint on carrying capacity. But, in the absence
of sufficient institutional arrangements CNer vegetation use the
fOD&er balance could not be maintainei and CNergrazing resulted.
OWnership of wells fell into the hands of wealthier individuals and
paynent for use was soon demanded in cash - further ~npounding

the pressure to sell livestock in external markets rather t.1Lan
keeping only enough for dOll'estic neoos.

We see here a familiar pattern in natural resource use in the
developing countries; external demand conditions swanp the local
econany and override aIT.l capacity for existing institutional ar
rangenents to contend with the new conditions. Vestoo interests
emerge as a few individuals capitalize on the new entrepreneurial
opPJrtunities. New institutional arrangements evolve to legitimate
de facto conditions, and a new "status quo" has been definoo.

III. THE DE'VELOPMENI' PROCESS

Because institutional arrangements define choice sets for
individual and COllective economic agents, natural resources have
meaning to individuals (and to collectives) only with respect to a
particular technical endowrrent and institutional structure; it is
this structure that defines relative values, it is this structure
that detennines scarcity (and hence prices), arx1 it is this struc
ture that indicates which costs of resource use \'rl.ll be oonsidered
by those in a position W make decisions a'bout use rates of natural
resources. For instance, if the instio.ltional arrangements over
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the use of toxic agricultural chemicals are favorable for those
wishing to control plant pests then costs HiaY 00 irilPOSOO on others
that can l:e ignoroo. by the fauner applying the chenicals. On the
contra:ry, if the institutional structure is rrore protective of
those not wishing to have .~8ticides in the ar8a then the costs to
those individuals (the damages that they would incur in the pres
ence of pesticides) cannot 00 so easily ignoroo by the fanners
wishing to spray [Branley 1979, 1982 (b); Mishan 1971, 1974].

At the local level where resource-usc decisions are made on a
daily basis, the institutional structure is seldon the focus of
analytical attention. Yet it is this structure that creates the
incentives and sanctions for a particular pattern - and time
path -- of resource use. And, of equal importance, tllis structure
influences the appearance of feasibility of external investments in
the local natural resources; the appearance of feasibility is
stressoo since new incare streams are defined by this institutional
structure.

The distinction bebleen rates of resource use and invesbnents
in existing (or new) resources is wort.~ elaboration. Indeoo, this
distinction will serve to ranind us that mst of our attention in
developrrent programs is focused on the investrrent aspect, and
little has been devoted to the management problem. How might we
characterize the two types of activities?

By t...~e manaJement problem vie refer to adjusting use rat.P..s of
natural resources. That is, the manageITEnt problen is really a
task of instibltional design -- of creating a set of sanctions and
incentives that will produce a pattern of resource use consistent
\dth sane social cbjective. At the local level one use pattern nay
be sought; at the national level quite another pattern. Usually,
rules are pranulgaterl at the national level in an effort to influ
ence resource use at the local level. Unfortunately, the histo:ry
of such rules shO\'lS that they arise only after serious resource
depletion has oc<"'"Urred, and that they are developed with little
consideration given to pressures created at the local level, \vhere
people must SOIl'e11CM survive under a new institutional structure
b'1a.t appears to be quite arbitrary. 'Ibis is usually canpounded by
the absence of any substitutes for the suddenly bannerl resource and
by the administration of the new institutional arrangements fran
the "top down".

Examples are found in areas \vhere deforestation is severe, and
then sudden!y all cutting of timber is outlawerl. When such rules
are accanpanioo by a lax enforcanent effort then we eatIDot expect
HUch good to cane fran their creation. In irrigation projects, if
the instibltional structure is not in place prior to \'hen the water
becorres available, it is reasonable to anticiP!=lte that those in a
fOsition to apprcpriate much of the water will do so - and then
subsequent reallocation in the interest of efficiency or equity
will be Tiuch fOC>re difficult than if sum rules had been in place
fran the very beginning (Branley, Taylor, and Parker).

On the other hand, the invesbnent prchlem is one in which the
physical capital stock of the local econany is augm:mted by the
infusion of ne.'l financial and technical resources. we can relate
the rranagerrent problan to the investrrent problan by making refer
ence to a renewable resource such as livestock forage. The
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managanent prd:>lem is one of a1justing current grazing patterns
such that the forage resource is enhancErl over time. When that
adjusbnent fa.ils to take place, serious depletion occurs (Swift).
In a tec..lmical sense we invest in renewable natural resources such
as livestock forage by rErlucing current use rates; foregone grazing
nON is an investmant in the future resource.

The traditional investment proolem in agricultural develo,pnent
has tended to focus on planting trees, or building irrigation
structures, or planting range forage. But, there has been a mini
mal concern with the institutional arrangements that control use
rates of the various resources being augmmted; not sul:prisingly,
the reoord of .success is not one to which we can p:>int with pride.

This discussion of the distinction between invesbnent and
mmagenent was intendErl to highlight the extent to which we have
been greatly concerna:1 with the fanner and largely ignorant of the
latter. It is much easier for developoont projects financErl by
external donors to concentrate on investments than on solving
difficult management problems. Investments can be formulatErl in
tenns of projects and S) can be seen to confonn to the standard
operating procedures of the development assistance agencies.
Invesbnent projects also can be oofined in tenns of financial
camnibrents. Finally, the external countl:y can appeal to its need
to ranain "neutral" by not interfering with indigenous institu
tional arrangenents. Investment projects are considered safe for
the external participants for precisely the reasons that invesbnent
projects fail to deal with the very institutional failures that
created a nablral resource proolan in the first instance.

we would not wish to leave the impression that the host coun
try is innocent in this preference for investments in nablral
resources over programs to improve natural resource management.
Host·governnents and those interests represented by powerful elites
like to think in teIn5 of projects just as do the international
development agencies. Secondly, host governnents sean to have an
affinity for the large grants and concessional loan'5 that acccmpany
invesbnents. Finally, a host goverrrnent \"~uld be subject to ex
trenE political criticism if foreigners were found to. be tampering
with traditional institutional arrangements over natural resource
use and control.

Put nost simply, investments are p:>litically safe for both the
donor and the host countries, while managerrent programs .are not.
Invesbnents have the aura of Pareto safety; management programs
imply a redistribution of advantage within a fixed resource base.
To wait for the payoff fran an adjustment in current use rates is
often consideroo too costly. How much rore appealing to install
ph;ysical infrastructure - ditches, trees, tubewells, fences, and
range grasses - and ignore the institutional arrang~nts that
will ensure their long-run viability.

IV. IMPLICATIONS FOR NATURAL RESOURCES AND DEVEroPHENT

Nablral resources have socioeconanic significance only with
respect to a particular technical and institutional structure; the
institutional structure defines who may control those resources,
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and that structure determines relative prices. To insist that
relative prices are determined in harkets is to beg the logically
prior question of who controls the institutional arrangements that
define any particular exchange process. 'Ihis rreans that the bene
fits and coots of any particular action taken with respect to those
natural resources are also detennined b\.I that institutional struc
ture.

Forests and rangeland are depleted, tNater is renderoo. unfit
for hUItaIl constmlption, fann laborers. and their families are rx:>is
oned by };X)werful pesticide, soil is washed away. These situations
persist because of a dissonance between tech.rri.que and institutions.
In central India the poorest families cannot afford CaNS or buffalo
and so graze sheep and goats for a livelihood. The institutional
arrangements that may have ~IXed for CCMS and buffalo (a choice of
technique) will rost surely not WOIX for sheep and goats (a dif
ferent tedmique).

The failure of goverrxnents to create neaied institutional
change rreans that as population increases, rn::>re and rn::>re people
\'1ill be forced to use land (and ot.'<1er nablral resources) of decided
inferior quality. In Latin America \Y'e see large ranches in the
valley bottans, \-bile the campesinos are confined to the steep
hillsides. Survival requires int:ensive cropping of these hillsides
even though erosion is a serious prd:>lan. i'hen the goverrr.tent
finally decides to act it is rn::>re likely to deal \dth the symptoms
of the prcblan by forcing the hillside cultivators to nove. The
larger institutional structure that allows ranchers to tie up large
areas of fertile land -- often to raise beef that vlill be exported
- is rarely questioned by those with political rx:>wer.

The missed ~f:Ortunities in development assistance at roth the
intensive and the extensive margins could be rectified by a recog
nition that the management problem is usually of greater irnportance
than is the creation of new physical infrastructure. In matters of
irrigation, a case could be nEde that ecqnanic development w:>uld be
enhanced via a rroratorium on the construction of new irrigation
projects in favor of nnre careful management of the water on ex
isting systans; indeed I would argue that until countries stop
investing in neN irrigation projects they are not forced to con
sider the full social costs of the current operation of existing
projects. As long as the Il¥th persists that yet nore projects hold
the answer to the developrrEnt problem then existing projects ",lill
be ignored. With a roratorium on new irrigation projects, the full
social costs of the gross mismanagement of existing projects would
becane patently clear. Then \'Ie w:Juld see national govemnents 
and donor agencies - showing the proper ~ncern for natural re
source usc.

At the extensive margin we nust abandon our desire to create
ranches in the image of the western United States• Cultural ante
caients rrust re r8COJnized as holding the only prospect for a
sustained solution to the overgrazing problem - and ~ must fash
ion our development assistance in light of those reali ties (Runge).

In surmra.:ry, I submit that economic developrrent activities
concerned with nablral resources are misguided in two general
respects. First, we tend to deal with technical innovation - new
tedmique -- to solve institutional prd>lans. second, when
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institutional change is anployed, it is often for the wrong rea
sons, directed towards the wrong problem, and carriErl out at the
wrong level. 'Ib a certain a'tent this is the result of an incor
rect definition of the problan (Runge; Runge and Bromley). But it
also results fran an unwillingness to confront t.l}ose mo p::)ssess
political po\\er.

Teclmical dlange has the advantage of being apparently Pareto
safe, while institutional change holds certain threats for those
currently advantaged by the status quo. Econanists feel ccmfort
able dealing with teclmical change arrl quite Wlcomfortable with
institutional change, largely because of our training where ~
learn that market exchange will produoo economic efficiency. But
it also can be traced to the belief that the structure that defines
the market - here termerl. institutional arrangenents - is not an
area of legitimate sdientific eIl:!ui:r:y (Tribe).

With this view of the role of the "objective" scientist, we
are circU!lscribed fran bringing analytical skills to bear on the
ve:r:y structure that determines natural resouroo use patterns in the
developing coontries. I ~uld argue that investments in agricul
tural projects (whether at the intensive or the extensive margins)
should be drastically curtailed. This "W'1Ould then force the hand of
those who continually hide behind the myth of Pareto safety in new
investments. I would, instead, channel financial aid into urbani
zing regional growth poles where infrastructure is clearly defi
cient. lbt only ~uld this solve the capital prcblem in sudl
areas, but it would provide badly needed jobs for the squatters
already there. I would be prepared to let a dualistic agricultural
structure survive, and ~uld urge ino:;titutional irmovation to
ensure that the small holder sector did not get abused at b'1.e hands
of the cannercial sector.

Ivbst significantly, I would insist on the design of develop
rrent assistance prograrrs that created security of expectations
among fanners with respect to natural resource use -- whether
irrigation water, fuelwoexi, or forage. Sudl expectations would do
more to solve the resource prcblerns than all of the dams, ditches,
fences, and tubewells that \\e might - in our rrore euphoric JOOn'eI1ts
-- imagine.

This enphasis on institutions rather than technique would not
be easy. All it has going for it is that it could be no worse than
the status quo; my hypo-thesis is that it would be significantly
better.
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14
Water Use Management in
Development

Everett V. Richardson

In irrigated agriculture. water is an independent
variable and a limiting element in food production.
Water applied in the correct quantities and
frequencies will maximize the effect of other inputs
such as fertilizers. seeds. farmer practices. etc.
The independent variables in crop production are
listed in the following equation:

C.P. d (Irr. Dr. Sd. SB. PP. FR. P.C .• CC.
Fr. En. SE.)

C.P. Crop Production - Yield
Irr Irrigation
Dr Drainage
Sd Seeds
SB Seed Bed Preparation
PP Plant Population
FR Fertilizer
P.C. Pest Control
C.C. Cropping Pattern
Fr Farmer Practices
En Physical Environmental (climate. soils)
SE Social-Economic environment

All these variables are important. They are
interrelated and nonlinear in their affect on crop
produgtion.

Poor control and management of water in the
delivery system and the on-farm management of the
application of water has decreased the yields that are
attainable from the Green Revolution. Every
irrigation project in the World is not reaching it's
potential. This is true in Pakistan. Sri Lanka.
India. Egypt and in the United States. This fact has
been well-established by Colorado State University's
Pakistan Water Management Project (Clyma and Corey.
1975). Egypt Water Use and Management Project
(Richardson. et. al .• 1976 and Richardson and Brooks.

313
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1979) and Water Management Synthesis Project (C1yma.
et. a1. 1982). Also many other investigators such as
Chambers. (1977). Wade. (1980) and Wade and Chambers.
(1980). have detailed the results of farm water
management. The problem of poor farm water management
is so well-recognized that FAO has established an
International Support Program for Farm Water
Management. the International Development Council has
seriously considered establishing on-farm water
management research centers and the U. S. Agency for
International Development has given the improvement of
farm water management top priority in those countries
Where irrigated agriculture is an important part of
food production.

Improved farm water management has increased crop
production from 15% to 200%; increased irrigation
efficiencies 30% to 60% (from 20% to 40% efficiencies
before improvement to 50% to 75% after; irrigation
efficiency is defined as the ratio of the amount of
water stored for use by the crop to the amount of
water delivered to the individual farm); saved 20% to
50% of the water delivered to the water course;
increased the amount of land area under irrigation.
and in some cases increased the area of land cropped
on an individual farm by 10% to 15% (LOWdermilk.
et.al .• 1975: Freeman. et.al .• 1977: Kemper. et.al .•
1980; Ewup. a.b. 1983; Hanson. et.al .• 1983; Mischa
and Forester. 1983). The increase in land cropped on
a farm resulted from decreasing the amount of surface
area taken up by oversized ditches and drains.
Eckert. Dimick and Clyma (1975) reported that a farm
water management program in Pakistan consisting of
water course improvement. precision land leveling. and
transfer of knowledge (extension) to farmers of modern
irrigation techniques. plus complementary agronomic
practices had a benefit-cost ratio ranging from 1.7 to
3.8. The lower increases in crop production have
occured where water management or other agronomic
practices have been inadequate because farmers could
or would not follow the complete recommended package.
Even where crop production increases were not large.
water savings of 10% to 20% reSUlted.

The Egypt Water Use and Management project (EWUP.
1983a) reported production increases for rice of 30%.
cotton. 36% to 40%. wheat. 80%. and maize. 200%.
These increases were realized with a 34% decrease in
water use and a 33% decrease in time the farmer spent
irrigating. Even these increases in production.
decreases in water use. and increases in irrigation
efficiencies are far less than the potential. For
example. EWUP. (1983b) reported average wheat
production increases from 1.1 tons per acre to 1.6
tons. with maximum wheat yields of 2.5 tons per
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acres. It is not uncommon in irrigated agriculture to
qet 3 to 4 tons per acre. The reason the increases
are not at potential is that it takes time for farmers
to learn good on-farm water management and to overcome
all the constraints.

What is farm water management? It includes the
on-farm water delivery, application and management
system (on-farm water management). It includes the
operation (0), management (M), and maintenance (M) of
the water storage and delivery system (delivery system
o & M) because the delivery system, depending on how
it is operated and managed and maintained. can either
help or impede on-farm water management. It includes
the associated agronomic practices and thus the
delivery of all the other inputs necessary for optimal
economic crop production. "Farm water management" is
more inclusive in its definition than "farming
systems" in that by necessity farm water management
includes the water delivery systems. It thUS, by
necessity, includes the Ministries of Irrigation
whereby "farming systems" appear to be delegated to
Ministries of AgricUlture.

The above definition of farm water management is
more inclusive than that implied by Eckert, Dimick and
Clyma (1975). They stated:

An effective water management
program must contain three elements:

1. Watercourse improvement.
2. Precision land leveling.
3. Irrigation and irrigated

cropping extension."

All deserve high priority. It should
be emphasized, however, that if
farmers continue their present
irrigation and cropping practices,
then the potential benefits from
either water course improvement or
precision land leveling are limited.
Therefore, while extension and
information transfer programs may be
much more difficult to implement and
their benefits harder to quantify than
other components, it is essential that
they receive just as much or more
emphasis and full coordination within
the overall program. In fact, all
three components are interdependent,
just as much so as nitrogen,
phosphorus and water inputs to Wheat.
A coordinated balanced program is
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essential if Pakistan is to realize
the fUll potential of increased food
production through better water
management.

This statement. in as far as it goes. is very
true. but it does not include the very important
factor of the delivery of water to the farmer.
Farmers most often cannot effectively change their
present irrigation practices without improvement. in
water delivery systems.

In most Lesser Developed countries the delivery of
inputs (seeds. fertilizer. water. pesticides.
knowledge. etc.) is from governmental agencies. In
general. there is a Ministry of Irrigation who
controls. manages and operates the water delivery
system down to the farm outlet (moga in Pakistan. pipe
to meska in Egypt). This farm outlet generally
doesnlt serve an individual farmer as in the United
States but serves many farmers (5 to 100). These
farmers have the responsibility for the water in the
watercourse downstream from the outlet. In theory.
the farmers should operate. schedule and maintain the
watercourse. In fact. it is laissez-faire with each
farmer taking the water when and if it is available.
The Ministry of Irrigation (MOl) only intrudes if the
system becomes so intolerable that a large number of
farmers on a watercourse complain to MOl officials.
The MOl operates the delivery system as a "water
disposal system" as efficiently and as effectively as
they can. The system generally operated either on a
rotation basis or continuous flow basis. On a
rotation basis. canal gates to a system of
1I,atercourses are open for a period of days. 4 - 6.
called the "on" period: and then closed for a period
of days. 4-16. called the "off" period: the size of
the opening to a watercourse being established by the
amount of land it serves. On a continuous flow basis.
water (when available). is delivered continuously in a
set amount depending on the area served by a
watercourse.

Farmers on a watercourse are supposed to take
turns and schedule the water among themselves. There
is severe maldistribution of water among the farmers
on a watercourse with the tailenders suffering the
most. The system typifies the statement made many
years ago by a Nebraska farmer. "I ld rather be at the
head of a ditch with a shovel than the tail with the
best water right." The MOl. unless asked. and farmers
in the LDCls have learned it doesn't pay to ask. takes
no interest in the water beyond the farm outlet
(scheduling. maintenance. irrigation methods. etc.).
The MOl wants the system to operate with precision.
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like an Army. with water at the farm outlet at the
proper time in the proper amount. Unfortunately.
because of the lack of resources. even this ideal is not
realized. Canals. headgates. moqas. mesqa's etc. need
repair. Often officials take pay to alter the schedule
or amounts (Wade. 1982): thus. the statement that
Ministries of Irrigation are not operating an irrigation
system. but a water disposal system. The most important
reason for delivering water--the irrigation of crops to
maintain the correct water regime in the soil for
optimal economic production--is not considered.

The Ministry of Agriculture (MOA) has the
responsibility for delivery of all the other inputs for
growing crops (pesticides. credit. fertilizers. farm
machinery etc.). For many crops. they are also the
market. They set prices for the inputs and for the
output. Thus. the MOA in many countries is a tax
collector because he sets a low price. purchases the
major crops. and sells high on the world market or low
to in country consumers.

Like the MOl. the MOA is a disposal system not a
farming system. They want to dispose of seeds.
fertilizers and pesticides. They try to contribute
knowledge. new practices and new methods of pest
control. They do contribute new seeds and fertilizer
because they are the source of supply. often the only
source. But the knowledge transfer of advances in
seedbed preparation. application of pesticides (when.
where and how). use of fertilizers. etc. is
ineffective. That is. the MOA's extension service. if
it exists. operates very poorly. I suspect it's because
it is modelled on the U. s. system. That is. a passive
transfer of knowledge -- field days. demonstration
farms. sUbject matter specialist in major rural centers.
demonstration farmers. pamphlets. radio station and TV
commercials. Whereas. what is needed in an LDC is an
active extension service -- transfer agents and sUbject
matter specialists out working .on the farms with the
farmers. daily or weekly contact with the farmers.
showing and helping. Extension workers should be
actively working with the farmers to 1) identify his
problems. 2) searching out solutions and 3) helping
him implement solutions. What are needed in the MOA are
field teams serving 5 to 10.000 acres made up of general
purpose agronomists. sociologists. economists.
agriculture (irrigation and farm machinery) engineers.
These teams should have access to sUbject matter
specialists such as entomologists. soil scientists. etc.
who serve a larger land area. These people exist in the
MOA in most LDC's. but most are in the large cities. in
experiment stat~ons or travelling abroad getting
educated.
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In most LDC's. neither Ministry helps the farmer
to improve his irrigation practices. To contribute
knowledge on how and when to irrigate. to help level
the land. to help him determine when to use furrows or
when to use basins. how deep to maintain water on
paddy rice. how to manage his irrigation system. to
organize and maintain the watercourse and to schedule
irrigation turns with his neighbors.

In irrigated agriculture the application of the
water on-the-farm falls through the cracks in the
responsibilities of the two Ministries. In actual
fact. the MOA. even if it took the responsibility to
transfer knowledge on on-farm irrigation would only be
partially successful because so much of proper
management of on-farm irrigation depends on the MOl's
operation of the delivery system.

To improve farm water management takes the
resources of both Ministries. The MOl's must assume
the responsibility of what happens to the water on the
farm. They must establish a linkage with the
farmers. They must be willing to modify the delivery
schedule of water if it will improve irrigation. That
is. the system should be operated for the benefit of
optimal economic crop production. The MOl must
establish a formal linkage to the farmer. to help them
schedule water. level land. change their irrigation
practices. maintain the watercourse and manage their
on-farm system. This will require the MOl's to
establish an irrigation advisory service and provide
help in forming an irrigator's association on the
watercourses and branch canals that serve several
watercourses. The advisory service should link the
engineer operating the canals with the farmer users
and provide active professional help to the farmers to
improve his on-farm water management.

At the farm level. the MOl advisory service would
cooperate with the MOA extension service to provide an
active program of farm water management improvement.
The MOA would provide those services that involve the
proper application of the other agronomic inputs.
Both agencies would be charged with providing land
leveling services and farm layout changes that are
needed to improve irrigation.

For the MOl to carry out it's task of improving
irrigated agriculture will require the formation of
interdisciplinary teams. The teams should have
professionals in:

Agriculture/Irrigation Engineering
Agronomy (Irrigation)
Sociology/Anthropology
Economics
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These teams together with the Extension Service teams
in the MOA would work an area of 5 to 10 thousand
acres. They would work with farmers on a watercourse
to improve the on-farm water system and it's
management.

The Agriculture Irrigation engineers would develop
farm irrigation plans. specifications for watercourse
and branch canal improvements. supervise land leveling
(a joint activity with Extension Service of MOA).
supervise construction. establish irrigation frequency
and amount. develop drainage plans and monitor the
scheduling of water deliveries.

The irrigation agronomist would develop irrigation
frequencies and quantities schedules to maintain
proper soil moisture for optimal economic crop
production. Together with Extension he would work
with farmers to improve the use of farm machinery.
agronomic practices. farm layout and on-farm research.

The sociologist/anthropology professional would
help establish the irrigator's association. settle
conflicts. expedite the work of the others on the
team. Their objective would be to establish
cooperation between and among peer groups:

Farmers to Farmers
Farmers to Professionals
Professionals to Farmers
Professionals to Professionals

They would establish an understanding of the
positions between and among groups.

The economics professional would help farmers
quantify their economic decision making practices by
helping them keep farm enterprise records. They would
continually evaluate the cost and benefits of any
recommended changes.

In conclusion. poor or inappropriate farm water
management is a major constraint to obtaining the
optimal economic returns from the Green Revolution.

This poor farm water management results from
neither the Ministry of Irrigation or the Ministry of
Agriculture taking the responsibility for what happens
to the water at the farm level. The MOIls are water
disposal agencies. The MOA is a seed. fertilizer, and
pesticide disposal agency. Often the MOA is a
collector of taxes and a policeman to see to it that
decreed cropping patterns are maintained. Neither
serve the farmer but believe the farmers serve them.

In both a new irrigation scheme or an older
established system. the farmers are made to develop
their irrigation methods by trial and error. They are
provided no professional help in the application of
water. In time, they learn certain methodologies of
irrigation taking into consideration how and when the
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water arrives, where they are on the system, a certain
level of production, the concept or belief of how much
water is needed, etc. They do not take into
consideration the available knowledge on
soil-plant-fertilizer-water relations and irrigation
methods. To take advantage of the Green Revolution
this has got to change. New irrigation systems must
be designed bottom up to serve farmers and farmers
must be educated in irrigation methods and concepts.

On the old system, the Ministry of Irrigation must
take responsibility for how the farmer irrigates. It
must work with the farmers to improve their management
and use of water. And the MOl must be willing to
modify the operations and maintenance of the delivery
system to provide water tor the optimal economic crop
production. Often this will require a National
Irrigation Improvement Program.

The Ministry of Agriculture must change from a
passive mode to an active mode of extension to help
farmers increase production. That is, the extension
service has to work on the farm with farmers to
improve their cUltural practices including irrigation
methods.

Neither ministry actively works with farmers to
improve their on-farm irrigation. Both Ministries
must actively work together with farmers to improve
irrigated agriculture methods. The MOl must provide
help and knowledge in improved irrigation. The MOA to
provide help and knowledge on improved agronomic
practice. For some functions there can be a
separation of responsibilities between the Ministries,
i.e., MOl responsible for irrigation scheduling, MOA
responsible for fertilizer application but both could
be responsible for farm ditch layout and land leveling.

Farmers on a watercourse and the branch canal
serving many watercourses must form irrigators
associations to maintain the watercourse, schedule
irrigation turns among themselves, and work
collaboratively with the MOl and MOA.

The MOl must accomplish improved farm water
management for increased crop production. To do this
they must establish a farmer advisory service to work
with farmers to help them improve their on-farm water
management. This service would be the linkage between
the delivery system professionals and the farmers. It
should consist of interdisciplinary teams working with
farmers. The needed disciplines on a team are
agriculture-irrigation engineers, irrigation
agronomists, sociologist-anthropologists and
agriculture economists. The team would serve an
irrigation district, an area of 10 to 50 thousand
acres, with a single professional working with farmers
on each minor branch canal, an area of 1 to 5 thousand
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acres. The professional on a minor branch canal could
be any discipline as long as he knows irrigated
agriculture and could work with the farmers. The
engineers should design and implement the on-farm
watercourse and branch canal maintenance and
improvement programs. The agronomist should determine
needed soil-plant-water regime and methods to maintain
it (i.e .• water schedules). The sociologists should
help maintain relations between peer groups and act as
change agents. and economists should help farmers to
rationally make farm decisions. and provide data
analysis on the cost and benefits of changes.
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Improved Irrigation Water
Management: A Major Agricultural
Development Em'phasis

Max K. Lowdermilk and Mark Svendsen

Intrcx1uction

The topic for this essay is familiar to nost students of
agricultural developrent but is increasingly oocoming the concern
of famters and others as \'lell. 'lbe issue is highlighted for fOP
ular consumption in a July, 1981 Life f:1agazine article entitled
"Are ~1e Running CAlt Of Water?". At about the same time, the Illus
tated t'~ekly of India published an article entitled "The canin--g
Water Crisis". The latter article argued that the world's water
crisis is far IlOre serious than the present oil crisis. Both
articles stress that better management and radical changes are
needed in the capture, conveyance, use and conservation of man
kind's most essential resource - water. The oottan line is that
fresh water can no longer be considered an infinite resource nor
treated as a free gocx1. In the UnitErl States and in other coun
tries, the cost of "doing business the old way" in irrigation
development is simply too great. (Cited·in World Press Review,
1981. )

The applied s::ience of Irrigation Water r1anaganent is hardly
thirty years old and only ten or fifteen years ago, "water manage
ment specialists" were still struggling for .rec~nition: but now
such appliErl interdisciplinar.l specialists have gained worldwide
respect and credibility. The day is over •..hen strict r:nnodisci
plinro:y academicians and others view Irrigation t"later Managerrent as
an invalid or illegitimate field of training, research, and devel
oprrent. The expectations of developing countries with water prob
lems, the growing concerns of international dJnor agencies, and the
recent decision to develop a new International Irrigation f:anage
rrent Institllte provide evidence of the grCMing legi.timacy of Irri
gation t'later Managerrent as a field of specialization in its own
right.

The ideas in this paper have been developed fran our own
research, fran developrrent \\Urk in irrigation in Asia done by many
of our colleagues, and fran the knCMledge gained fran our best
teachers - fartrer clients. l.fuch of the content of this paper comas
fran a host of university colleagues, and fran the growing fra
ternity of professionals carmitted to improved irrigation water
management for accelerated agricultural development around the
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world.
Our cbjectives in this paper are: (1) to indicate the magni

tude of the challenge facing irrigatoo agriculture in the develop
ing lM:>rld, (2) to describe sane of the proolems confronting irriga
tion developrrent, arrl (3) to describe sc:xre of the key criteria and
concepts for planning and implementing public irrigation water
nangenent programs.

The Neoo for Improved Irrigation Water Management
in Developing Nations

There are a number of canpelling reasons for placing major
enphasis on irrigation water management. The nure important of
these are discussed below.

First, it is fortunate that about three-fourths of all irri
gated land and the major potential for new systems is locatEd in
current diet deficient or low incane nations. In tel:ms of the use
of water for irrigation on a ·worldwide basis, 74 percent of irriga
too agriculture is in Asia, 12 percent in North America, 6 percent
in the USSR, 3 percent each in Africa and South America, and 1
percent or less in Europe and Australia. Asia alone, .including
rrainland China, has 74 percent of world irrigated area arrl 90
percent of all irrigatOO area in low inoone nations. Sixty-three
percent of the lM:>rld' s undeveloped irrigation capacib.l is in South
Asia alone (The President's Vbite House Report on World Foal
Supply, 1967 and svendsen et al., 1983.)

Second, irrigation plays a critical role in food production,
provi<:linJ agricultural products for local industry, generating
foreign exchange earnings, and in praroting rural development.
Where there is adequate water control and· the use of canplernentary
inputs, irrigatoo agriculture is far rore prcx1uctive and rore
sophisticatErl than rainfoo agriculture, which faces great cli.rra.tic
variability. Irrigation of only 13 to 15 percent of total world
cultivatoo area produces about 34 percent of the total value of
crop prcx1uction. Biswas (1982) states that

If the total agricultural prcx1uction in developing coun
tries is to be doubloo between 1980 and 2000, the total
(world) irrigate::l area has to be expanded by more than 40
percent•••by 2000. Even then the irrigatoo lands will be
only 16 percent of all available area rot will provide 41
percent of total crop production.

ThUd, irrigation is a proven 1'1leans for increasin] crop yields
and farm inC<:>IOO. Potential crq:> yields arrl fann inCOfOO are usually
three to four times higher in irrigatai agriculture as canparerl
with rainfoo agriculture because much of tlJ.e world's irrigatErl land
is in fo:oner desert areas where there is excellent solar energy for
year-round cropping (FAO, 1980). Well managEd. irrigatoo agricul
ture also contributes to econanic grchlt:h, provides higher levels of
inCaTe for fam families, generates E!It'ployment, and is consideroo a
primary engine for rural developrent in J:'llaIW low incane nations.
In r:any ION incorre nations such as Pakistan, India, Sri Lanka, and
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Thailand, it is dJviousthat the high.yielding varieties, centers
of small and medium industrial growth, and econamc prCXJress are
located in those regions \'here irrigation is -.Nell established. In
Pakista..'1, the rrajor irrigated area of the Punjab Province proouces
over 65 percent of total agricultural prcxluction ann 90 percent of
all food proouction while the laJ:gely rainfed NJrthwest Frontier
produces only about 14 percent. In India it is estimated that
alnost half the 2.5 percent annual growth in agriculture proouction
is due to irrigation, though current yields of irrigate1 grain are
still only 1.7 tons as canpared to rainfed yields of 0.7 tons ~r
hectare (Gram et al., 1979).

Fourth, irrigation developnent is highly correlated with
population growth and is a primary rreans of providing adnitional
fooo for 1X>pulation increases. l'bt only \\ere the first great
civilizations seated along rivers, but irrigation developuent
historically has run parallel to population grCMth. World popula
tion was at about two billion in 1930, reachErl about three billion
by 1960 and increased to about four billion in 1976. Expected
increases to the year 2000 differ but an estimate of six billion
appears reasonable.

Irrigation developnent has been l:x>th a res1X>nse to and a
stimulation for population growth. For example, in 1800 there
were, on a worldwide basis, only 10 million hectares of irrigated
land. By 1900 this total had reached 40 million and by 1950, 160
million hectares, and will likely grON to 273 million by 1990. Due
to rapid population growth and growth in the related demand for
food a.'1d foOO security, the 1974 World Focrl Conference targeted a
25 percent increase that will re needed 'ret~en 1975 and 1985. Of
an estimatEd 3.4 billion hectares of J?)tential agricultural lam in
the world, up to 470 or 500 million hectares could re irrigated.

Fifth, irrigation develor:xrent, if conducted properly, can
prooote rural developrrent. For example, irrigation developrent
activities are vieNed. as an integral elemmt of rural developnent.
Utilizing the inputs of famers in developnent, operation and
rraintenance, the effects can go far beyond the direct renefi
ciaries. However, few projects designed to benefit the small
fanner have been canpletely successful. (bvernnents still persist
in their efforts to build laJ:ge projects, rather than medium and .
small projects, and are Cbi...'1g little to improve existing ones with
farmer involvement. Wiener (1976) strikes at the core of the
problem \IDen he states that:

••.engineering is not the fundamental problem underlying
irrigation developrent in the IOCs. Engineering princi
pIes are known and can be adapted but the major prdJlem,
however, is to discover ways to utilize fanrer clients
rrore efficiently in cp=ration and rraintenance and develop
programs which will create rural transformation. Rural
transfonnation essentially re:pi.res changes in fanners'
behaviors, rrotivations, and expectations which is hardly
.E,X>ssible until instibltions exist to provide than with
improvOO production .E,X>ssibilities and incentives.

As to the future, Hiener (1976) suggests that:
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•••policy makers concerned with irrigation will have to
ask questions about location of projects where small
fanners will benefit; divisingsmall scale famer cper
aterl systems, provid:inJ means for small fanners to par
ticipate in planning, implementation and evaluation of
projects intendoo to benefit them, am making sure that
alOI)J \vith technical feasibility studies careful atten
tion is given to econcmic, scx::ial and environmental
assessments.

Finally, the present invesbnent patterns in irrigation
development indicate the perceivoo neoo·of many countries for rrore
irrigation works. '!he role of irrigatoo. agriculture is so imfX>r
tant to meeting current focxi demands fran rising population and
inccmes, that the 1974 World Focxi Conference estirnaterl that $85
billion should be investoo in new systems and the rehabilitation of
existing systems aver a decade (FJ.\O, 1980, p. 1). '!he ~'brld Bank,
Asian Developrrent Bank, USAID, am other international donors are
prchably presently investing between $3.5 and $4.5 billion a year
in irrigate1 agriculture. Fran 46-50 PerCent of all .spending for
agriculture in Asia by the ~"1orld Bank is for the. irrigation sub
sector. In South Asia alone, the World Bank investerl rore than
four billion dollars in the first three years of 1980. By the end
of the 1980s this w~ll probably reach $13 to $15 billion, much of
which will be in India (SVendsen et al., 1983). rbst low incane
nations with potential for irrigation improverrent neM realize that
a key to their total econanic development lies with improved irri
gation.

Sane Hajor Prcblems of Irrigation Developrrent

'!he Predominate Focus on the capture and Conveyance of Water
Until recently irrigation develOfX!leIlt was strictly a civil

engineering concern of capturing cheap water fran rivers by dams
and reservoirs and conveying it to agricultural lands by major and
minor canals. Many great dams such as Tarbella in Pakistan, Aswan
in Egypt, and· Hoover Dam and the TVA wons in the Unitoo States are
ronuments to the skill of design and construction engineers. There
was, heMever, little concern with externalities, cost overruns, or
the on-fam problems created. This is not to say that large dams
and conveyance systans are not needed, but rather to stress that
the planning is often overly concernoo with water delivery per see

Large irrigation projects are costly and typically re:;{Uire 20
to 30 years before they reach fruition. Project after project in
the developing world falls short of the expected productivity and
benefits projectoo by optimistic planners. Often, these systems
qJerate at efficiencies as low as 30 to 40 percent. It is likely
that feN future projeq:s will receive unquestionoo approval any
where if they use only conventional engineering and cost-benefit
criteria. Design factors have usually been unrealistic because
they have ignoroo indirect costs, social and environnental impact
assessnents, careful assessnent of, technologies, and an analysis of
the possible direct and indirect externalities involved. Future
irrigation projects for agriculture likely will be justified only
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in tell1lS of increased and rrore stable agricultural proouction,
increaserl la1x>r and incate generation, ilore equitable distribution
of tenefits and the participation of fanner clients L.1 planning and
implementation, operation and maintenance of fam syste.ms. ~\.,r

systems will certainly l::e planned with rrore concern for the en
viroIlITEnt (Lowdennilk, 1981).

Externality Impacts of Irrigation Projects
The "second phase" in irrigation developrrent begins ~1en the

external effects of these Han-made systems becane evident as physi
cal problems such as waterlogging, salinity, and other negative
impacts on the enviroment and society. According to B.B. Vohra,
chairman of India's Na:t:ional canmittee on Environmental Planning,
15 million acres of land worth $21 billion have been ruined in
India because of water-logging and salinity as a resUlt of poorly
planned and managed irrigation projects. Another 25 million of the
total of 100 million acres under irrigation are said to be threat
enErl wit.lt such damage. In sane areas of India, famers vlith water
logged lands have refused to pay taxes and have initiated protest
rrovements (washington Ebst, t1:lrch 16, 1983).

Historically, these problems have l::een so acute that great
cities and civilizations haVQ fallen into decay or disappeared
along the great river valleys of the Middle East and in the Indus
Valley. Without stroIlJ and persistent interventions and skilled
operation and maintenance, reservoirs and dams clog up, water
tables rise, and soil salinity spreads, destrc¥ing the eastblished
agricultural base. A case can l::e made that irrigation management
is an important variable in the rise and fall of societies.
Wittfogel, a Yale University historian, in his 1::x>ok Oriental
Desp?tisn developed a hypothesis that only central governnents can
effectively manage large irrigation systems. He found that history
continues to record serioos proolems \dth large-scale irrigation
systems. When goverrurents weakened, ancient ""irrigation systems
collapsed (Wittfogel, 1957). And, in Pakistan, India· and Egypt
alone there are presently an estimated 10 million hectares of agri
cultural land seriously t..lrreatened by water-logging and salinity.

Another externality concern is canprised of a long list of
health hazards. In sane irrigatErl r~ions \.mere water is not
managed adequately, there is high incidence of a number of water
borne diseases \.;.hich include schistosaniasis, diarrheal diseases,
malaria, and other maladies such as polio, typhoid, sleeping sick
ness, and encephalitis. In Egypt alone it is estimated that 30
million people are infectoo with the debilitating disease schisto
saniasis, and on a global basis perhaps 200 million are infected.
The resulting economic loss in Africa alone is. estimated to be
about $520 million.

Enviromental prcblans that endanger animal species, fish and
bird life also exist. r.lismanaged. irrigation systems often create
reb.1rn. flow prcblems \\hich PJllute groundwater with insecticides,
nitrates, and toxic levels of degraded saline or sadic water. Due
to poor rranagement of water in the l<Mer Colorado Basin, for exam
ple, the u.s. Government, under pressure fran ~xico, will have to
sr;end an estimated $4 billion to construct a desalinization plant
to clean up river water which flCMS to Mexico. From 25 to 35
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percent of the West's irrigatErl lands have serious salinity prcb
1ems, and the annual damage therefran .to agricultural, recrea
tiona1, uIban, and industrial users is estimatai at $100 million
(Frederick, 1981). This trend will increase without improved
management. It is flO \\Under then that International agencies
increasingly require p::>sitive envirorurenta1 detenninations for new
water projects in developing coontries.

Problems of Irrigation Water Control and Allocation
Another maJor prdilen in rrnst irrigat~on systens is the loss

of valuable water for irrigation due to poor managerrent. In many
countries, 40 to 60 percent of the water conveyed fran a canal
turnout is lost in conveyance to fanns due to. poorly designed and
umtaintained fann ditches. Over-irrigation is also a problem
because whenever and wherever sw:p1us water is available, fanrers
tend to over-irrigate. The surplus <Pes to groundwater and is one
of the reasons waterlogging and salinity problems are created.
Studies in Pakistan found that through improved management at the
fa:rm level about 27 million acre feet could be saved each year 
which is about three times the annual storage capacity of
Pakistan's billion dollar Tarbe11a Darn (LcMdennilk, Early, Freennn,
1978) • Conversely, sqne countries are rruch m:>re efficient in
irrigated. agriculture. For exanple, in Japan rice production uses
.045 hectares to prcx1uce 2,500 calories per day for one person.
The USA uses twice as much and Pakistan and India seven tines that
amount of land to proCluce the same level of calories in rice pro
duction (Ambroggi, t~80).

Presently at leapt 30 countries face a severe water shortage.
In the next 20 years there will likely be many serious interna
tional conflicts over water rights because so many rivers flow
through rcore than one nation or state. Egypt, for example, has
long been gravely concernErl over the watern of the Nile Wlich it
shares with its neigh1)Qrs to the south. There are presently prob
lems between seven countries of the Sahel raJion in Africa over
water. Pakistan and India barely averted one war by si'gning the
Indus Basin Treaty to divide the waterS of the Indus Rivers. India
is nGl involved in a ccrcplex dispute with Bangladesh over the Ganga
River water rights. '!here are also increasing p:>litical conflicts
anong and within states and provinces of many countries in the
canpetition for scarce water resources between urban and rural uses
and anong industrial, recreational, and municipal uses.

Ina:}Uitab1e Distribution of vater to Users
Irrigation systems are generally highly inequitable in supply

ing water to users. Fanners at the heads of canals or conveyance
systems often receive too much water while those downstream or
"tai1endersn , receive far less water. sane systems supply water
year round to serre US<:rrs and only during one season to others.
Sane farmers can make use of good groundwater \-mi1e others cannot.
Usually the larger and m:::>re elite faJ:T'l'ers use their influence· to
capmre a disprcportionate share of scarce water supplies. Studies
in Pakistan have shown that faJ:'llerS with private tubewe11s and
canal head fm:mers earn much flore per acre than tail fanners and
non-tubewe11 famers (Lowdennilk et a1., 1978).
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The focus of l.)I..lblic irrigation dev~lopment is no.'1 shifting
fran the capture and conveyance of ne\V' water sources to improving
the qJeration and rra.intenance of existing systans. In terms of
average costs per hectare, the cost of such improvements is ab:>ut
$500 to $700 ver.sus $2,500 to $3,000 or IlOre for new systan con
struction (Cram et aL, 1979, pp. 47-62). At the same tiIre \'A1at is
learned about improviOJ existing systEmS can provide valuable
lessons to improve the planning and design of new systems as well.
Sane of the rra.jor problems with ne,., system design too often stan
fran a failure to consider adequately the operations and main
tenance practices \\hich will be anployed in the canpleted system.

Strategy and Key Planning Concepts for
Improved Irrigation Developroont

Given the demand for irrigation develop:rent and the urgent
need to improve irrigation rranaganent, there no.'1 appears to be a
growing concensus am:mg irrigation rranagerrent professionals \\hich
suPfOrts the strate:Jy described below.

Strategy is defined as a frarre of reference to provide gui
dance in developing prCXJrans, projects, and activities for the
achieverent of specific objectives. A strategy provides the rreans
for selecting elements or factors on\\hich to concentrate or to
prioritize. A good strategy must also ensure that scarce resources
are canbine:1 in the prcper mix to achieve specified objectives.
Strategic issues, for example, that might be considered in a given
countr.y at a given time, include: concentration of resources vs.
dispersion of resources; long term vs. short tenn involvement;
primary focus on software canponents vs. focus on large infrastruc
ture hardware; mail1 system management vs. on farm-level rra.nagement;
small to neiium systens vs. large systans; and lift vs. gravity
systems. Increasingly, tradeoffs are considered when choosing
among these elements in design, implementation and management of
irrigation systems.

Each country or state has its CMIl set of cpals and cbjectives
as well as special conditions and constraints which have to be
accanrrodatErl. 'Ihese nay include such things as econanic equity,
welfare objectives, levels of natural and human resource endow
ments, stage or level of econanic development, organizationa! and
institutional differences and the like. For example, sane coun
tries vrl.ll continue to develop new irrigation projects while others
will foclls on rehabilitation of existing ones. Sore countries will
have to do roth.

A focusErl strategy for irrigation will help us move away fran
the old project-by-project approach to developnent, which results
in frag-rented efforts. With a strataJ}' to guide national plarming
efforts, projects becorre rmltually reinforcing and knowedge genera
tErl in one can be used to improve others.

Cbjectives to Guide the Strategy
Today's leaders in irrigation nanagernent sean to agree on six

basic interrelated objectives that will 00 needed to guide future
irrigation developrrent, roth in the design of new projects and in
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improving existing systans. These are:

1. increasei water control and greater reliability of sup
plies through the main system to the fann level, relative
to the arrount and timing of the water requirei by the
crqJ/ soil sub-systan;

2. improved €!.lUity of water allocation and distribution
arrong different classes and groups of fanners;

3. increased proo.uctivity of water and increased net faxm
inCate per unit of lam and water;

4. increased participation of fanners in the planning,
development, operation am maintenance of tertiary-level
systems and in rehabilitation and improvement programs;

5. improva:l maintenance am stability of the soil-water
resource base over time; and,

6. increased cost effectiveness of investments in the sys
tan.

These cbjectives are closely interrelated. For example, \\here
water is not usei prcxiuctively, the cost effectiveness of projects
suffer. Where fanners do not have reliable supplies, it is un
likely that they will utilize other essential inputs or be noti
vaterl to o:rganize for regular rraintenance of the systan.

Water. control and reliability of supplies are the basis of
goai water management. D..1e to a host of physical, social, o:rgani
zational, and legal factors, fa.rrrers served by public sector grav
ity irrigation systans throughout IIDst Asian and Middle Eastern
countries suffer fran too much water on sate lands and. duriIY:J soma
time ~riods as \~ll as fran periods of critical water shortages.
Too rcany of these systems still operate like rainfei regimes.
Water canes urpreiictably and in amitrary volumes without the end
users being able to anticipate supplies so that they can make
crucial fann rranaganent decisions.

Key Planning Concepts for a Flexible Strategy
Sane of the key planning concepts \.;hich should be considered

in developing an effective public irrigation strategy, are as
follows:

1. encourage realism in evaluating the availability of the
water resource and. the present and. future demands on it.
Construct or reconstruct with flexibility;

2. make irrigation management the focus of irrigation devel
<:pIEnt;

3. use a diagnostic analysis process and an interdiscip
lin<ny team approach for developing new projects;

4. circunvent the long period fran research. to implementa
tion by using a "developnent-of-solutions" experi.mmtal
project roode and utilize existing projects for neelei
studies where possible in order to shorten ani improve
the design process;

5. design into all projects a strOIY:J internal m:mitoring and
evaluation IOOchanism and train personnel to utilize it;

6. focus heavily on human resource development by front-
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loading appropriate training into all large project plan.s
(with a focus on short-term, harids-on training in live
irrigation systans in contrast to lecture orie.'1ted class
roan training);

7. design basic institutional development canponents into
projects, which include:

a. professional training
b. institution strengthening
c. local fanner participation and organization
.d. extension services for fanners
e. private incentives for imprOlJed prcrluction rnssibi-

lities .
f. knadedge transfer mechaniens
g. appropriate policy analysis based on field studies;

8. close collal:x>ration among international donors \'A1ere
feasible; and

9. long-tenn donor agency canmitrnent to programs of irriga
tion water rranagem::mt improvenent.

Each of the above listOO key planning concepts are discussed below
in greater detail.

(1) Encourage realien in evaluating water availabili;t¥ and
the demand. Construct or reconstruct witJl flexibl.lity.
Newly constructed irrigation systans are often burdened with

inflated expectations. It is not unusual for major projects to
irrigate ade:;]uately only one-half to two-thirds of their design
canmand area. On the one hand, reservoir or aquifer supply esti
mates are often overly optimistic. On the ot.'1er, crcp water re
quirenents may be understated, especially for critical pericrls of
maximum trdnSfOrational demand. In rice-grCMing systens, the basic
seepage and percolation rate of the puddl~ rice soils also must be
inclucEc:l as a canfOnent of basic demand, since it is largely fixed.

The rtOst serious design fault, however, is probably the bound
less optirnien with \'bi.ch assumptions aOOut the distrihltion sys
tern's effectiveness and efficiencies are made. The efficiency of
the distributional system is a function of roth technical factors,
such as canal seepage rates, and rranagerial ones, such as whether
systan control structures are m::mitored and operated after sunset,
and hCM long breached bunds are allowej to fla.v unchecked. History
has shown that these losses are apt to be several times those
asSlDtECl in design.

Where existing systans are being considered for rehabilitation
or a program of managerial upgrading, deteimination of the actual
values of water supply, danand, irrigated area, and various rrea-
sures of water losses and efficiencies for the system as a whole
and its major subcarqx>nents should re an integral part of the
project developrrent am implenentation process. These estimates
can often l:e made utilizing existing data collected by the ~r
atin] agency, supplercented ~.f a brief program of field rooasuren:ent.
This exercise can provide a relatively quick rreans of assessing
baseline systan performance and locating the areas of greatest
structural and rranagerial \'Teaknesses.
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In new systEmS, plarmers nust insure that:

a.

b.

c.

the water supply estimate is reliably based on adequate
hydrological or hydrogeological infonnation and opera
tions analyais;
that crcp/spi! water r~iranents are accurately pre
dicted' using current estimation procedures for evapo
transpiration (and seepage and r:ercolation) and locally
derived climatological and hydrogeological data; and
that foreseeable distribution facilities have the physi
cal capability to meet crop/soil demands at any place in
the systan in a given fraction of yeaxs (e.g., three of
five or one of 10). For these studies, annual averages
are not adequate. Bi-weekly cperation sOldiescOV'ering
at least 20' years are recCl'lliEI1ded for this purp::>se
(Peterson, April 1982).

Much of the infrastructure detail, particularly of the inten
sive parts of the distribution system, will evolve fran the r.ore
canprehensive local-level analysis as project development proceOOs.
'Ibis is an important concept. Post hoc experience fran a number of
camtries, ranging fran the Philippines to Sri Lanka, has danons
tratOO the virtual impossibility of designing an effective tertiary
distribution netwol:k wol:king solely fran traditional 50-centimeter
or one-neter interval contour maps.

The lTDst effective way to neet the infoIInational neErls of the
tertiary-level design process is to involve farners and others with
intimate local topographic and social infonnation in the process.
In new construction, max.i..mum flexibility must be provided so that
resources are not canpletely camnittOO. until sufficient local-level
experience has accumulated. Once physical structures are in place,
change is difficult and expensive, no matter hOd inappropriate the
structure or its location may be.

Sane large and significant professional training r~ranents

are implied in this concept. Not only must those involved in the
design process be trained to apply the principles outlined above,
they need to have multi-disciplinaxy experience, SUd1 as that
outlined in (3) below, if they are to be effective.

(2) Make irrigation managenent the focus of irrigation
developnent.
The rationale for an irrigation management focus rather than a

focus on the civil works of a new systan is based on several con
siderations. First, rapid and substantial reblrns on invesbnents
can be obtained by improving existing projects. 'lhis is an area of
high priority where costs per hectare and r:er fam are rmlch less
than for new projects. With new projects, a focus on managernant
will yield roch greater reblrns earlier (Cram, et al., 1979).
Second, the irrigation managenent component of S<::ll'e projects is
still ignored or treated as marginal. 'Ihird, there are many \vho
use the tenns "water management" or "irrigation manageJOOnt", but do
not have a canprehensive systans understanding of the concept. The
use of the tenn "irrigation managerrent" might be nore appropriate
than "water management" to pranote the idea that much nore is
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l!1aI1aged in an irrigation systan b'1an \ovater. Peeple are managed.
Infonnation is managed. Other agricultural inputs are managed in
interaction witll water (Chambers, 1980).

We define irrigation management as the dynamic process by
which water tCXjether with other inputs is manipulatErl and used in
the proouction of food arrl fiber. The concept focuses on catalytic
or performance managanent and is not round by a narrCM disciplinary
or professional bias (see Seckler and Nobe, 1983).

Unfortunately, this irrigation rnancr:.Jenent approach has not yet
been utilizErl in many donor assistai projects. In a recent analy
sis of 63 irrigation project docunents fran lesser developed coun
tries, it was found that in only boD projects was operation and
maintenanCE! (O&H) a major focus of project design (~7ASP II .Report,
1981). Operation and maintenance was a significant factor in only
one of the Middle Eastern projects and in only one of the Southeast
Asian projects (see Tables 1 and 2 for the relative emphasis on
various canponents of irrigation projects). sane developing coun
tries are nCM taking the lead in this matter. Several states in
India, for example, are considering establishing a professional
personnel cadre of O&M, separatErl fran design and construction, in
order to provide incentives for professionals along O&M career
paths. serio\L'3 questions neoo to be askoo in rrost other countries
as ~ll about the relative importance of improving regular opera
tion and maintenance of these canplex man-made systems which will
decay without constant care.

(3 ) Use diasnostic analysis.
The rationale fOr the diagnostic analysis (DA) Irode reing

wilt into new projects and utilizal for the improveroont of exis
ting projects is based upon lorg cbservation and experience which
indicates that many, if not rrost, irrigation and agricultural
personnel d:> not fully un.derstand hCM irrigation systan WOlXS in
practice at the fann level. This is because such personnel often
have not viewed the systan fran b'1e fanner' s pers~ctive. Until
recent!y, problems related to water managenent in the lower por
tions of the systan have reen alrrost a "no man's land". This
situation results both fran tradition as well as the lack of ex
fXJsure to ne.-l water mancgenent 'perspectives and skills. Few devel
oping countries today can field an experiencErl interdisciplinary
team of social, biological, and physical scientists and. profes
sionals in order to make a careful diagnosis of systa!l operational
characteristics relative to systan design standards (Clyma,
Lowdennilk, Corey, 1978 and Lowdennilk et al., 1982).

The £atrn management focus of the DA process at the fann level
does not, however, ignore the importance of the main irrigation
systen in prcm.ding water supplies. Specifically, it views' the
total system in terms of both the farner decision makers and the
local irrigation authorities w.o are involved with day-to-day
systan delivery operations. 'l1le productive end of the system
(on-farm water use) is used as a baraneter of ho;\' well the total
systan is operating in terms of providing predictable supplies of
water. Prd::>lems are diagnosoo at the. fatm level first and. the
causes are investigated. at each control point up the entire system.
In the design of new projects, the same principle holds. The
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Table 1. selectErl "Software" Canponents in 63 Irrigation Projects*

Software 'Ibtal Projects Percentage of
Canponents with Component 63 Projects

1. Training 3 5.7

2. Farm ~vater Management or
on Fann Development 19 30.2

3. Water User Association or
Water Use Allocation 8 12.7

4. Extension 3 5.7

5. Systan Rehabilitation 11 17.5

6. Soil Conservation 1 1.6

7. Resettlenent 9 14.3

8. Land Consolidation 2 3.2

9. CrErlit 10 15.9

10. Research 7 11.1

11. Operation and Maintenance 2 3.2

*'Ihese 63 projects include 32 fran the l'hrld Bank and 31 fran AID.
Ten percent were begun prior to 19701 79 percent between 1970 and
19791 and the remainder in 1981 and 1982.

Source: Water Managenent Synthesis Project (WMSP), Report No.1,
Irrigation Projects Docunent Review, Utah state University,
~ricultura! and Irrigation Engineering Department, Logan,
utah, February 1981.



Table 2. Relative Costs for Hardware and Software Components of 40 Irrigation Projects Funded by The World Bank and
AID with Asia Projects Separated Out.

Total Cost Total Cost of Total Cost of Total Cost Total Cost
of all projects all WB projects all AID projects Asian World Bank Asian AID
and percentages

Components $2200(m) % $1806(m) % $401 (m) % $1635mi1. % $302mi1. %

(100) (100) (100) (100) (100)

A. Hardware $ Mil $ Mil $ Mil

l. Dams 131 ( 5.9) 131 ( 7.3) -0- ( 0.0) 115 ( 7.0) -0- ( 0.0)

2. Canals 754 (34.2) 654 (36.4) 100 (25.0) 571 (34.9) 94 (31.1)

3. Flood Control 25 1.1) 12 ( 0.7) 13 ( 3.2) 12 0.7) 13 ( 4.3)

4. Machinery and
138 6.3) 84 ( 4.7) 54 (13.5) 81 4.9) 44 (14.6)

Vehicles

5. Roads and other
7.5) 119 6.6) 47 (11. 7) 94 5.7) 18 6.0)

Infrastru!=ture 166

6. Tubewe11s 25 1.1) 23 1.3) 2 0.5) 23 1.4) -0- 0.0)

7. Low Lift pumps 38 1.7) 6 0.3) 32 8.0) 6 0.4) 7 2.3)

8. Drainage 105 ( 4.8) 103 5.7) 2 0.5) 94 5.7) 2 0.7)

B. Software

l. On-farm water
368 (16.7) 311 (17 .2) 57 (14.2) 310 (19.0) 50 (16.6)

Management

2. Training 30 ( 1.4) 15 ( 0.8) 15 ( 3.7) 15 ( 0.9) 14 ( 4.6)



Table 2. (Continued)

$2200 (m) %
(100)

TotaLCost
of all projects
and percentages

Components

B. Software (continued)

3. Credit

4. Admin. & Management

$ Mil

27

400

( 1.2)

(18.1)

Total Cost of Total Cost of Total Cost Total Cost
all WB projects all AID projects Asian World Bank Asian AID

$1806(m) " $401 (m) % $1635mil. % $302mil. \

(100) (100) (100) (100)

$ Mil $ Mil

-0- ( 0.0) 27 ( 6.7) -0- ( 0.0) 24 ( 7.9)

348 (19.3) 52 (13.0) 314 (19.2) 36 (11.9)

NOTE: Respectively, World Bank and AID Asian project costs are 90.5 and 75.3\ of total project costs. Ten percent of the
total projects were begun between 1963 and 1969, 79% between 1970 and 1979, and the remainder in 1980 and 1981.

Source: Water Management Synthesis Project (WMSP) Report No.1, Irrigation Projects Document Review, Utah State University,
Agricultural and Irrigation Engineering Department, Logan, Utah, February 1981.
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distribution system rnust fully respond to realistic projections of
water needs on fanrers' fields.

(4 ) Util ize a develo~nt of solutions approach.
Along with D.A., a mode known as "developrent of solutions"

(D.S.) has teen developed and tested. 'Illis is a reans of circum
venting the typically long }?eriod of research prior to the CCJnllE!l

canent of improveioont or developnent activities. 'l'eedless to say,
there are often complex soil, water and other problems v-bidl re
quin! conventional researdl to find the right solution. There are,
however, rrany things which cannot 00 learnerl in irrigation develop
ment without becaning involved early in a "live" syste:n so as to
identify problems am search for solutions under field level condi
t ions. Therefore, \~ recarurend an approach of testing and adapting
known technologies to the project envirorunent at the earliest
stages of project implementation. In existing systans, this may
take the foon of a pilot program of action research within the
bounds of the project area involving local fanrers, irrigation
officials and a multidisciplinary team of irrigation water manage
!Tent s}?ecialists. Such an effort is allovled a limiterl time to
test, introduce, or adapt one or nore premising new methodologies.
If the project is a ne.¥' one, an adjacent experimental area in an
existing system could serve as the testing ground.

Although the basic infrastructure for water delivery systems
utilizes establisherl technologies, vtlen e.mployerl in different
settings they must IE custan tailored to local custan, oJ:ganiza
tional rrodes, authority roles, patterns of interaction with irri
gation autrorities, agricultural practices, rainfall patterns, and
the like. The experirrental rrode nea.ns learning fran small-scale
e>q;>erience IEfore major mistakes are made and all funds are canmit
ted. Most projects neerl this built-in flexibility to learn, adapt,
and refine procerlures. These smaller pilot areas also provide an
excellent opPJrtunity for a visible dem::mstration of v-bat "works" I

both for famers and officials. Experiments and applierl special
studies might l:e used to identify the rrost useful mode of water
allocation, water distribution, appropriate types of small struc
tures, water rates, and fanoor organization. Such an approach can
prOlJe useful in a relatively short pericd of time.

~ere an experirrental project within the project area is not
feasible, special stlldies (in adjacent systems) nee1 to be designed
into larger projects. Usually one need not wait for water to be
supplied on t.l}e new project since similar projects exist in rcost
countries. As soon as possible, studies cum trials must te ini
tiated and carrie::1 out on the ne.¥' project lands, involving local
famers to the fullest p:>ssible extent. There is also a signifi
cant role for the use of faon-orientoo systens m::x1eling in the
developrent of solutions, a methodology v-bich has already had
success in sane countries. If prcperly utilized, crcpping systens
rtDdels can detect many flaws in JX)tential designs quickly, thus
saving valuable time in field testing.

The use of small canputers in the design of field channels and
snaIl structures is little uscrl to date in developing countries.
If routine and repetitive design functions can IE canputer
assisted, ~ can aove away fran the traditional llnifonnity in
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tertiarj systan cEsiJjn and layout designs vAlich are custanized to
fit local situations. Such a nnve will also enhance the fXJssibili
ties for faoner involvenent in the design process.

Increasingly, there is a nee:l to discover heM irrigation
rnanaganent decision mar.ing can l:e rore effective. COnfUters can
also be llSe] advantageously in irrigation system management. In
the American West, small canputers are cannnnly used for irrigation
scheduling. Pioneering 'hQrk in main system management involving
data collection, evaluation, feErlback and control and utilizin;J
canputer processing of data has been carried out in the Philippines
and Taiwan has l:een using this tedmology for a numl:er of years.

(5) Build in strong oonitoring and E!\Taluation caup:>nents.
Horutorlllg and evaluation Of the D.A. process, the D.S., and

project implementation is essential for the improvement of these
processes and the docunentation of lessons learned. '!his rocmi
toring and evaluation must form an integral part of the project
design.

Monitoring and Evaluation (M&E) is also important in the
ongoing managemmt of the irrigation system. In fact, t-1&E is
fundamental to a suq:::essful systans cperations strategy. Sinoo
operation consists of adjusting flows and· allocating supplies to
best r.eet local irrigation demands, a continual two-directional
fleM of info:rmation is essential. Many weaknesses in irrigation
systEm cperation and maintenance (O&M) can be traced to the lack of
an effective systan of M&E.

At a higher· administrative level, M&E is an important tool in
assessing the functioning of the entire strucb1re of an irrigation
systan. '!he costs of an ongoing prCXJram of r1&E to the irrigation
authority are generally leM in canparison wit."l the fXJtential bene
fits associated with nore efficient systEm operation. Training
costs to transfer M&E :rethodologies are not large, yet little has
been done in this area. Monitorin] and evaluation initiated at the
D.S. stage can be continued or expande:1 to provide this function on
a regular basis. In India, for example, sane large projects no.l1
conduct on-goin] internal M&E and the central goverrnnent of India
and the states are considerLYlg the developrrent of external, inter
disciplinary project evaluation teams.

(6) Focus heavily on human resouroo developoont.
NJ technology is transferred effectively lIDless people are

adequately trained and institutions are developed for its implanen
tation. There can l:e little change in technology without a can
mensurate chanJe in human resource capability. Esp:!cially in
irrigation develo.pment, projects designers need to plan for appro
priate training. ~eds for upgraded skills and changes in atti
tudes and perceptions extend fran the fam to the policy-making
level. Few countries have professionals mo are trainerl in w::n:king
together in interdisciplinary teams, and for many this is an uncan
fortable node but the process can be taught. Training needs to be
field-oriented and must occur early in the life of the project so
that it is effective in implementing the current project and not
sana future one. Finally, this type of training needs to be insti-
tutionalized through revision of the faunal training programs of
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enJineers, cgroncr:tists, econanists and.others to provide a focus on
canprehensive water resources developnent and water management.
And, of course, this process can re taught via IX>st-graduate non
degree training.

Of sixty-three \oK>rldwide irrigation projects ¥hich 'Nere funded
by AID and the ~lorld Bank in the 19605 and 1970s, it was found that
training was a rrajor factor in only five of them. Of 40 projects
Ybich had adequate cost data, 19 had fran "very little" to "sane"
training, rot training still represented only three ~rcent of the
funds budgetei for these 19 projects. Of 63 projects reviewed
worldwide, training received only one percent of the funding (a-n.SP
II, Report No.1, 1981).

We rrust make rrore careful, oountry-spacific assessments of
professional developirent training needs and utilize those data in
assuring that the necessat:y training for rEqUirErl staff is done.
There is no "magic" percentage of total funds needed for training,
but recent experience and studies indicate the nee1 to sharply
increase the arrounts currently being allocated in this area. An
FNJ \..o:rkshop in Rane viaS held in September, 1982 to examine t~e

training needs for irrigation water-managerrent, and concluded that
throughout the 1980s, there will likely be a larger emphasis on
professional manpower developtl'eJlt in irrigation and water mmage
ment projects (FAO Report, 1982).

(7) Stress building institutional capacity in host countries.
The rationale for a focus on institutional and related human

resources develofJllEllt is that effective "software" is an essential
canplement to all hardware canponents of irrigation systems. In
the past, attention was often focused on hardware investments at
the expense of the software canponents such as professional devel
opm:mt, manageroont, training, water code and policy refonn, and
water user organizations. M::>re attention to software canponents is
essential to make the investJrents in hardware ccxntx>nents effective.

Evidence indicates that the mjor needs under institutional
developmant are:

a. Training~professionals: Only a few countries have irri
gation personnel who have receiVed water management
training. Two recent studies indicate the critical need
for such training in Asia. The study by IFPRI (Cram,
1979) estimates that for new projects alone, about 6,000
professional staff, 27,000 technicians and 22,000 Exten
sion personnel will need to be trained in eight Asian
countries alone before 1990. These figures do not in-
clude the growing demand for retrairting existing staff in
water management for the improverrent of old systems - a
critical consideration for the entire developing world.
Esti.r.lates of the numbers of existing irrigation and
agricultural staff neErling short and longer tenn training
in irrigation water managerr:ent (IWM) range fran wild
estimates of "everyone" to fifty percent of the staff
working on all systems. For India, Venkatesan estimated
recently that about 150,000 professionals will nem IWM
training before the year 2000 (Venkatesan, 1981). With-
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out an ci:>jective assessment, "guesstimates" will continue
to be haphazard.

Botl'1 fonnal and informal training is required for
engineers, agronanists, econanists, extension personnel,
rural sociologists, p.ililic administrators and others
involved .ill public irrigation programs. Speci.'il short
tenn training is also neaied in diagnostic analysis and
problen solving teclmiques. Managers of projects and
irrigation systems neal special training in systems
operations and in nethods for Il'Dnitorin] am evaluation
of systems on a raJUlar basis. Extension ~rkers and
others need training in water management practices,
agronanic practices under irrigation, and in implanenting
fanrer organizations for the improved use of water for
crcp proouction. Planners and J:X>licy makers also need
greater awareness and understanding of advances in water
rnanaganent and in systans design and q:>eration. Fanners
also require trainin] in water managem::mt arrl in irriga
tion agronany; this anphasis still ranains marginal in
far too many projects. We are just now learni.rg in
irrigation developrrent that peIhaps our nost iInfX>rtant
potentially available resource consists of the acquired
abilities of pecple mo manage and use the S".lstan.

b. Strengthen institutions: In addition to outside training
of individual professionals and the short-tenn in-country
training of individuals and teams outlined al:x::Jve, host
countzy institutions nust be strengthened through longer
tem sUPJ:X>rt and collaboration. Just as irrigation
d.evelofli\Cnt in the USA has proceeded through the efforts
of a mix of governme..'1t agencies (e.I)., the B\lreau of
Reclamation and several agencies in the U.s. Department
of Agriculture), educational institutions sum as land
grant universities and the private sector (irrigation
ditch canpanies am private finns), a mix of institutions
is also important for irrigation development in other
countries. Collaborative programs involvin] host counb:y
researm, training, and extension institutions and
counterpart institutions in Il'Dre developed countries can
.play a vezy useful role in this regard. This type of
support als.:> reduces the prob:lbility of retrenchIOOnt
following project canpletion and helps create a local
capacity for self-renewal within the host country.

c. Fazrner participation and organization: This option is an
untapped potential, yet is a key to attaining rrany of the
objectives nee1ed in irrigation irnprovenent. Fanner
involVP...nent doesn't just happen. It takes place \'ben
fanners are reasonably convinced that they will receive
visible benefits in the fom of greater supplies of water
and better water contro,l thus providing a finn basis for
improving proouction possibilities. There is a neal for
a policy and a legal framewm:k in many countries which
provides a strong governm:mt camnitm:mt and visible
incentives for fanners to organize effectively
(Carruthers, 1982).
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Farmers usually \Vclnt l1nre prooictability in irriga
tion systeJT5 than is presently providErl. M::>re data is
ne::rlcd, however, to ascertain vtlat levels of control are
needed and desired by both irrigation authorities and
farmers. In some countries, such as Sri Lanka, the
Philippines, Indonesia and Pakistan, such work is under
way. Fanner participation rust be wilt into appr~riate

project activities fran the start. Projects should never
attanpt to do for fanners what they can do best t.~ern

selves. Project implerrentors should not wait until all
decisions are made and then provide farmers only a token
role in planning and implementing projects. Farmer
participation is not only ccst effective hIt also helps
fanrers leam skills, gain confidence and devel~ a
willingness to share in the c:peration and management of
these projects.

Fanner Ol:ganizational issues are many and canplex.
Often, therefore, plarmers and program .i.mplemmtors
ignore this area and search for ways around the "prdJlem
of involving fanners". In the recent review of 63 pro
jects citerl earlier, it was found that organization of
water users into cooperative associations was a signifi
cant feature in only eight projects (Wl<5P Report No.1,
1981). In the 1980s, far greater emphasis must be placed
on this critical issue \'hich in the past has often been
the "Achilles heel" of irrigation projects. Efforts must
be made in all projects to learn eveJ:Ything l,X)ssible
about the mst successful modes of farmer involverrent for
improved water management and regular maintenance of
systems. 'Ihis new focus will require a strong input fran
applied rural SJciologists, social anthropologists and
public administration experts to identify problems,
develop and test e>qJerimental rrodes, and to play a con
tinuing role in monitoring and evaluation efforts (see
IDWdermilk, 1981).

d. Extension vehicles to transfer the technology to fanners:
FeN projects include any Extension component. Public
Extension programs are generally ~ak and ineffective in
the developing countries. Farmer water managemmt is an
apprcpriate functionaJ. area for agricultural deparbnents.
However, there are alrrost no subject matter specialists
in the field. One study has indicated. that where reha
bilitation of systems costs close to $700 per hectare,
the total amount l:udgeta:1 for all Extension agents,
farmars and project staff training was only $25 per
hectare (WM3P Report 1, 1981). '!be widespread myth 'still
prevails that if water is provided, fanrers will autana
tically o~anize and learn to utilize water efficiently
for higher yields. '!his simply does not happen in prac
tice. Conversely, unless reliable and timely water
supplies are provided, \\hich happens all too rarely now,
Ol:ganizational attanpts will rreet with limiterl success.
Concurrent efforts in both areas are needed.

e. Private sector incentives: In pililic irrigation pro-
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jects, there should l:e the strongest focus l:ossible on
private sector incentives. v~heraver there are private
tubewells, lift r:umPs or private tanks, they are usually
managed efficiently in contrast to public systems.
However, \.a1ile private tubewell development is needed,
uncontrolled private developrent can lead to problems of
extemalities and long run social and econanic costs
(Corruthers and Stohel, 1982). Private larrl leveling
operations to date have been far superior to PJ.blic land
leveling programs in rrost countries. On many public
irrigation systens, the field channels are private prqr
erty and improvem:.mts such as lining, structures, and
other imprOller.lents are all private gcxrls. The [X)tential
role of th~ private sector and private incentives to
prcducers in large as well as small systans is much
greater than is often appreciated. Much policy-oriented
research is re:IUirerl in this area.

f. Policy analysis: InC3titutional developmant, which re
sults in innovative iXJlicies creating improved proouction
possibilities for fanners and incentives to those who
WOlX \'lith fanners, are nea:led for systens improvement.
In the area of irrigation develo};l'l'eIlt, institutional
changes are taking place primarily because goverrments
are discovering that old approaches result in excessive
cos·ts and limited reblrns. Along with danands for in
creased focxi supplies, social and political pressures are
forcing goverrments to find ways to make irrigation
invest.roonts nnre profitable to roth farmers am. society.
Experience to date suggests that .fran diagnostic analysis
of a system to project carpletion, a steady stream of
applierl field research findings rep:>rte:i in simple, clear
language can have great impact on policy makers and
planners. Systematic efforts are needed to reach those
who are influential in policy decisions wib'l creative and
viable cptions that can be implanentoo.

g. Knowledge transfer: A recent international symposiun on
arid land irrigation in developing countries has declarerl
that the rrost glaring nee.i for improving irrigation
systans is the application of the scientific knadedge
already available. Experience in this area is slow,
erratic, and inoanplete. Seldon do irrigation special
ists in one countxy knoo \'that ~rks under ¥tlat conditions
and at what costs in a neighOOring country. '!he approach
of developin] each new project fran scratch is far too
costly. There is need for a nethcd of transferring vmat
is known. If this is done systematically, projects will
be better designerl and yield better econanic and social
returns. There should be built into each project a
low-cost roochanism to identify and doclJnent mat ~l:ks

under what conditions and at what cost (Worthington,
1976) •
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(8) Encourage greater collalx>ration anong international donor
agencies.
There is a nee:l for !!Ore collaboration am:mg various intern

ational developnent organizations. This is especially imPJrtant in
irrigation endeavors \'here, in tm::ras of large investments, the
international banks are taking the lead. These are areas in \'bich
they function well. In other areas, hCMever, such as project
irnplerrentation, training, institution building, and project IlDni
toring and evaluation, they often have serious limitations. JV3en
cies SUdl as AID have technical field staff and a great deal of
experience in farm-level· and local instib.1tional developllEnt sup
ported by the technical expertise of the U.s. DePartment of Agri
culture and the American land grant university systen. Given these
canplem:mtaJ:Y canParative advantages, it makes sense to alla'l the
larger donors to handle the IlDre costly. haroware e1e.'TIents of major
irrigation systems and to collaborate with other appropriate agen
cies on software canponents, such as training, i.nstib.1tion 1:uilding
and O&r-1.

(9) Encourage long tenn donor agency camnitment.
Donor agencies must make a serious long tenn camtr!ent to

irrigation for i.ncreased crcp production in the lesser developed
countries. Arr:l such involvem:mt should be planned over a Period of
not less than 10 to 15 years. To date in irrigation developrrent
there still is far too much thinking and planning on a short term
basis. Hhen this sib.1ation is canbined with a lack of trained
professional staff, and high staff turnover rates, it l::eccxres
difficult to evolve a long-term stable prCXJrarn which has maximuM
impact. If such a program is desired, however, the burden is on
donor agencies to provide and train the tedmical and management
professionals required. The strategy laid out in this pa~r,

focusing heavily on human and institutional development and knON
ledge transfer, depends on high-level, lqng term canmitJrent of
donor agencies for its successful implerrentation.

Conclusion

In conclusion, t.l}e basic planning concepts of irnprOlled irriga
tion managem::mt that we haVt-3 presented are based on the premise
that until water is "managed" more effectively at eveJ:Y level in
public irrigation systems, millions of fal:'lmrs around the ~rld

will be unable to substantially increase production and the levels
of living of their families. It is a gigaJ)tic and COIt"Plex task to
implement these concepts and it will take time and much rore tech
nical assistance for ION incorre nations. It will also require much
IOl'XJer time canmitments by donor agencies and host countries to
brinJ about the rrany strllctural and organizational changes needed
to accanplish the task.
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Irrigation and Economic
Development: Some lessons from
India

Peter Rogers

Prologue

Irrigation has been practiced throughout the ~rld fran pre
historic times. In alrrost all cases the goal was to improve the
economic well-being of the owners of agricultural assets. It
should sean strange to juxtapose irrigation and econanic develop
mmt as the title of this paper suggests. Irrigation water is,
however, a joint input to agriculture and in rmny cases it does not
always follCM that develof>l"reIlt of irrigation and economic develop
m=nt go hand in hand. '!his paper considers the example of India,
with the second largest irrigated area in the ~rld, and which
continues to invest substantial amounts each year in expanding the
irrigated acreage.

v. r-1. Rao (1978) perfectly described the issues of irrigation
and developmant in India when he wrote:

Rural development and pros~rity through irrigation has
been a dominant theroo in Indian planning since the begin
ning of the era of Five-Year Plans. It would indeerl re
hard to find an Indian planner or economist who is not
apt today-draan, during his idle nanents and, even nore,
when at work, about the ti..rre when the tyrannies of the
IlOnsoon would be rrore t..l-)an a bad rrerrory relegatErl to a
chapter in history books. The first quarter century of
Independent India has witnessed a near doubling of the
area under irrigation and, if the Irrigation camrl.ssion
taJ:gets are realiserl, irrigation would. cross the 100 mil
lion hectare In3Ik by the end. of the twentieth century.
~'fuile this concern vrl.th the extension of irrigation is
both important and legitimate, it is doubtful whether,
outside the circle of technical experts on irrigation and
agriculture, there is adequate appreciation of the fact
that assimilation of irrigation by the faIrning carununi.
ties is a slCM process and that the developmmtal thrust
imparterl to the rural econany by irrigation coold vary
over a wide range depending on the r.oie ani quality of
irrigation Made available to a region.

PREVIOUS PAGE BLANl{347
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1. History of Irrigation Develop~nt in India
There is considerable evidence for the existence of large

scale irrigation systens to the Indian subcontinent in prehistoric
tines. The Harappa and lvbhe.l1-jo-daro civilizations of 2500 B.C.
relied upon irrigation. These civilizations are serious canpeti
tors with the "fertile crescent" of Babylon and the Nile as cradles
of neolithic civilizat:l..on. IbcunentErl irrigation developments as
early as 300 B.C. have been observOO in India. An excellent short
summaty of the ancient history of irrigation in India is given by
the central Board of Irrigation and Power (1953). A history of
tank. irrigation is also given in von Oppen and Subba Rao (1980).
Most of the early \\Urks were tanks. It was not until the four
teenth centuty that extensive diversion canals ~e constructed.
The nore recent histoty is given in rxmguli (1938), Chaturverli
(1976) and the Irrigation Commission (1972).

Ferozshah Tughlaq (1351-1388) built the Western Yarruna Canal
near Delhi in 1355. Akbar (1556-1605) renov.ated the canal in 1568
to irrigate lands in the Hissar district. Later, Shahjahan (1592
1666) the milder of the Taj l>1ahal, improved it taking a brandl
canal to supply water to Delhi. Shahjahan also built a canal
180 kIn long fran tile Ravi river to the Shalimar Garden in Lahore
(Pakistan) • The Eastern Yamuna Canal was constructed by f'bharrnned
Shah (1719-1748) and was repairoo and reocx1eled by the British in
the 19th century (1830) with a carmarrl area of 860,000 acres and
350,000 acres being irrigated.

During the 19th century there vms a tranendous grCMth in
irrigation \\Urks in India by the British. These works are best
described, in many cases, by the engineers \Aho built them. For
example, cautley (1854) gives an excellent description of the
Ganges Canal, Baird-Smith (1856) describes the \'lUrks in the South
of India and Norton (1853) describes both North and South. Sir
Artlmr Cotton and Sir Prooy cautley were arrong the leading irriga
tion engineers of that period. In 1834 Cotton canrrenced the Cauvry
Delta systan and later the Godavari systan in 1846, roth in the
South of India. Cotton also suggested am planned the Krishna
systa!l \mich was started by captain Orr in 1852. In the north,
cautley began construction of the Upper Ganges Canal in 1836 and
canplete:i it in 1854. This was the largest irrigation canal in the
mrld at the tir.e of its construction and it was designed to carry
191 CUIreCS (and irrigated 1,500,000 acres) and has nON' been ranodel
100 to carl:)' 268 C\.llreCS. (Baird-Smith smugly pointed out that it
costs less than one half of the Rs. 31,748,026 cost of the Taj
Mahal. )

The scale of these developments and the subs~ent developnent
in the second half of t.1Le 19th century did not esr-a~ the notice of
the rest of the world. In 1890-91 HeI:bert rw1. Wilson of the u.S.
Geological Survey was sent to India by the u.S. Depa.rtrrent of
Interior to see how the Indian experience could re translate1 to
the U.S. where large scale western irrigation was just beginning.
The report, (Wilson, 1903), is a fascinating docunent. Wilson's
first rep::>rt, published in Part II of the Twelfth Annual Rep::>rt of
the Directors of the United States Geological Survey, for 1890-91,
was immediately out of print because of the d.ema.nd for news of
these technologies in the U.S. It is interesting that the report
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was finally publishoo in its 0NIl right as Nater Supply and Irriga
tion Paper of the U.S.G.S. shortly after the Reclamation Service
(later the U. S. Bureau of Reclamation) \iaS established. The sccpe
of the engineering, as well as the eoonanic and administrative
developments \vere clearly ShONn in 'V'lilson, s report.

Wilson remarked on the eoonomic profitability of the irriga
tion systems of the 35 major "productive" \\Orks. The capital
expended by the year 1900 was $100,000,000 and these projects were
expected to CCNer 110re than 10 million acres. Of the 6,000 miles
of rrain canals over 2,300 miles were used for navigation (the
current figure is close to zero) and there were 18,000 miles'of
principal distributaries. By 1900 only 12 of these 35 projects
were returning flnre than 4% profit -- hIt t.he profits fran these 12
were sufficient to cover the losses of the other 23. For the first
20 years the ~:rks were not profitable 'bIt for the next 10 years
the \\Orks as a whole averaged rore than 4% return on the gross
capital outlay. ,

As cpp:>sed to these "productive" works there were five major
"protective" v.urks costing $6,866,000 and designed to irrigate
723,720 acres. These major protective \votks had 400 miles of
canals and 800 miles of main distributaries. 'there were also 80
"minor" WOl:ks in cperation in 1900 costing $15,040,000. These
\\OIks canprised of 6,500 miles of canals and 2,650 miles of dis
tributaries and irrigated an area of about 7,201,000 acres. These
v.urks averaged 5% net return on the total capital outlay. Even 80
years ago these minor irrigation wo:rks were nnre eoonanically
attractive than the larger ones!

The groos area irrigated by the productive, the protective and
the minor \\Orks annunted in 1900 to 18,611,106 acres. The total
area irrigated, including that watered by wells and double crcpping
anounted to 33 million acres. The gross value of crops irrigated
was $155,000,000. Wilson claims that 50% of this value is due to
irrigation - a very hands<:llOO return indeed! The average water
rate dlarged was less than $1.40 per acre' and ran tetween 3.3% and
8.25% of the gross value of the crops. (These water rates look
liJr.e sane current U.S. water rates in 1980 dollars, not 1900
dollars!) Despite sate ambiguity with regard to discounting, the
discussions in Wilson's and in the Indian engineers' writing ShCM a
great concern with the eoonomics of projects and. the need to assess
correctly the attributable costs and renefit'3. The discussion has
a very m::xlern sound to it.

The 5aIUence of irrigation developrrent in India was that first
kings and philanthropists carried out the works in ancient t.i.rres,
these were succeeded by the [-1oh3uls who carried on the tradition of
public provision of water. In the 19th centuty, however, until
1868 the irrigation developroont was in private (and for profit)
hands - mainly the East India Canpany. For example, in 1858 the
C~errment of India granted the Madras Irrigation Canpany and the
East India Irrigation Catpany 5% return on the capital invested and
the governnent supervised the plans and sanctionoo their expendi
tures. By 1867 both of these canpanies had proved to be costly
failures and the g:wenment plrchased the works of the East India
Irrigation canpany when it was practically bankrupt. In 1867 the
Governnent decided to construct its o,.m irrigation WOlXS and this
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rnal:ke:1 the rapid expanion of the Indian irrigation system.
DurIDJ the last 25 years of the 19th centw:y there was a great

interest in the econanics, financing, and management of irrigation
systems. For example, in 1879 a British ParliarrEnt C<mnittee laid
down that .

• • •simple interest in capital cost of works at t~e begin
ning of a year plus working expenses for the year should
be less than the direct and indirect receipts for the
year.

Despite its r:ndern cost!benefit sound it is not clear that the
discounting (or arrortization) of the start-up years when the costs
greatly exceed the benefits (i.e., in this case receipts) \<{ere ade
quately taken into account.

About this time the British also introduCErl the concepts of
'productive', 'unproductive' and 'protective' works. A' produc
tive' work is one that the net revenue derived fran the project
within 10 years after the date of canpletion is rrore than a defi
nite p:!rcentage of ·total capital olltlay. 'Ibis percentage was fixe:1
by the central goverrurent fran ti.rle to tine as follows:

For work sanctionErl
Before Apr~l 1, 1919
Between April 1, 1919 and

Aug. 1, 1920
Between August 1, 1~~1 and

March 31, 1937
After April 1, 1937,

ProvinCEs set rates
From April 1, 1949 to

March 31, 1954 (Central Govt.)
From April 1, 1954 to

February 1960 .
From March 1960

(CitErl in Maroc>ria [1973])

Peroontage Rate
4%

5%

6%

4-6%

3.75%

4-5%
5%

An 'unproductive' ~rk was one t.'1at did not meet these cri
teria. After the great famine of 1877-78 the concept of 'protec
tive' works was introduced. '!he protective ~rks ~re essentially
introduced as famine relief works. Since they were not evaluated
according to the above econanic criteria nany cbservers believed
that the existence of these projects has led Indian irrigation
eIl3'ineers, econanists and planners to be Very causal in the evalua
tion of all irrigation projects. certainly, the projects that were
taken up in the 20th century did not match the econanic perfoImance
of soma of the earlier canals. For example Baird-Smith (1856)
claimed a 35% return on investa:i capital for the Western Yamuna
Canal. For the canal which cost Rs. 3,536,629 by 1847, (or
US$1,768,315 in 1950 dollars), the value of agricultural production
in the year of 1837-38 alone was estimated at Rs.14,628,OOO.

The intellectual and administrative background for the "pro
tective" works and its integration into all Indian canal irrigation
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projects was laid out as early as i867 by Colonel Richard Strachey
when he was Inspector-General of Irrigation•

• • •the Governnent nCM having adopte.rl the p:>l icy of ex
tending irrigation generally, and so far as it is possi
hIe in a manner that shall to the utmost guard against
the worst effects of severe drought ••• The first limi
tation of the supply of water would be with reference to
the proportion of the cultivable area within the reach of
each canal, for the irrigation of \-hich a prOV'ision
should be made. This proportion might either be fixe.rl at
one unifoIln rate for the \'hole canal, saJj one-third or
one-fourth of the cultivable area••• n (Gustafsson and
Reidinger [1971]).

The goverrment became primarily concemErl with equity and
averting the risk of famine. These concerns have spillErl over to
lOOdem irrigation planning in India ~ere projects such as the
Bhakara system has a planned irrigation intensity of 62% or alx>Ut
one third of the canal· service area for ead1 season.

In Table 1 (Appendix I) we shCM the historical growth of
irrigation in India by the source of irrigation. In Figure 1
(Appendix II) we have attemptErl to make a graphical correlation of
all the factors in the IX'pulation-focrl-rainfall-irrigation rela
tionships fran 1901 until the present. ~le make IX) apologies for
the different bases for sane of these data series - t.'lere are few
countries in the world where one would even attempt to analyze
consistent data series OV'er 80 years in length. DetailErl statisti
cal analysis are given later, but sore broad trends can be identi
fie:1 fran these figures. 'lhese are as follO\\'S:

1. Fran 1901 until a1:x:>ut 1951 food-grain prcx:1uction remained
nore or less constant :in the faye of a slowly rising
population and an increasin:J a.nount of irrigation.

2. 'nle focrlgrain per capita decline.rl fran tlle beginning of
the centuty until the mid-1950s when it started to in
crease again.

3. The variance in focrlgrain prcx:1uctibn appears to be in
creasing as the level of prcx:1uction rose sharply after
1951-

4. The fluctuations in the rainfall index appear to corre
late well with the food grain production.

2. Irrigation in the Five Year Plans .
The myopia of the Indian Planning Ccmnission with regard to

irrigation can be best danonstraterl by the strategies for develop
rrent in the irrigation sector in the Sixth Plan DocUJreI1t (1980-85),
(Planning Canmission, 1981). Not one of the thirteen strategies
they outline in the preamble to the chapter on Irrigation deals
with groundwater developrrent (altllough later in the dlapter they do
mention the i.mrx:>rtance of conjunctive use). 'Ibis is made all the
nore strange considering the fact that 50% of the prqx>soo targets
for increased acreage in the Plan is sUpposed to care fran ground
water. (See Table 2 for a canparis::m of the prcposed {ilysical
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irrigation targets of the 6th Plan canpara::1 to·the 5th Plan and the
tw:> annual plans.)

Table 3 ShONS the expendimre on major and rredium irrigation
in the recent plans and Table 4 shows the public financing for
minor irrigation over the same period. The Plan document also
notes the disparity between the trerrendous expenditure on irriga
tion (between 11% and 14% of total public sector expenditures in
recentFYPs and 12.4% in the 6th FYP) am the rate of agricultural
production. '!he Plan notes that irrigated land should yield 4 to 5
tons of· grains per hectare canpara::1 with the average of 1.7 tons
per hectare achieved. Partly because of th.ese poor yields the
irrigation projects are unable to recover even working expenses and
the Planning Conmission estimates an annual deficit of Rs.4270
million per year. The blane for these deficits, they claim, is
mainly due to delays in canpleting many of the projects - in sane
cases projects are still not canpleted after nora than 15 or 20
years. Another reason given is the delay in utilization of the
actual irrigation potential created.

The Plan allocated Rs.121.6 billion to the irrigation, canmand
area developrOOnt, am flood control items in the .plan. Of this 69%
was to go to major and nelium projects and only 14% to minor irri
gation (typically groundwater projects). The proportion going to
minor irrigation is lower than the 18% allocated to it in the Fifth
Five Year Plan. In the Sixth Plan, however, an additional Rs.17
billions are assigned to institutional investment \'hich will be
available for financinJ loans in the private· sector. No precise
assessnent of private invesbnent in minor irrigation during the
Fifth Plan am the annual plans of 78-79 and 79-80 is available.
The Plan urges .measures for faster nd:>iliZation of private re
sources in this area. Rural electrification for lift irrigation
puI:pOses is mged and lifting of power restrictions for irrigation
use are to be avoided in the future. A total of Rs.15.76 billion
is expecta::1 to be expended for rural electrification in the Plan.

3. Instability in Indian Agriculture and the Growth of Irrigation
A conventional vievl of the introouction of irrigation to

agriculture would be that the variance in the production would
decrease and that the rrean level of production would increase.
What has apParently hapPened in India, however, is· that since
incleperrlmce the mean levels of foodgrain production has increased
considerably and the production variability also appears to have
increased. M:ilira (1981) canpared the period 1967/68 - 1977/78 with
the earlier period of 1949/50 - 1964/65. She found that for crop
aggregates as a \'bole, and for all the food grain creps, t.h.e stan
dard deviation of yield increased. The increase in yield variabil
ity ap~ars to be quite extensive and not in proportion to in
creases in the Irean yields. The wheat and rice crops - crops where
the nevi technology has been widespread and typically crops that are
irrigaterl wherever irrigation is available - show a smaller in
crease in absolute yield variability (as reflected by the coeffi
cient of variation). Sugarcane and potatoes were found to be
important exceptions because the relative and the absolute yield
variability of sugarcane and the relative yield variability of
potatoes declinerl. It is important to note that of all creps
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sugarcane has the largest peroontage of its area irrigatoo.
I~a (1981) also rerx>rts that in the Punjab, where the use of

tubewells has gram rapidly, the yield variability of all the major
crops has declined or remained constant. Indeed, within the Pun
jab, those areas wit."l higher concentration of tubewells had de
clining variability in yield can..oared with those with lower concen
trations of tubewells \'bere the yield variability increased over
tine.

Mehra also raised the question as to \\hether there is a causal
link between growth am variability in agricultural output. Sev
eral plausible arg'lIl'1'ents crlvanca.'l for this causal relationship can
be summa.rize:1 as follows:

L variability increased as cultivation was extended to
narginal lands where proouction was rore susceptible to
the fluctuations of weather (due to S.R.Sen).

2. wnile irrigation may potentially reduce roisture stress,
it is frequently associated with an intensification of
crop production and input use which is destabilizing (due
to Ba1:ker, Gabler, and Winkelmann) •

Analyzing the impact of the percentage change in th.e maan
yield, proportion of area under irrigation, am percentage change
in the standard deviation of the yield of a crep, Mehra found that
the percent of area under irrigation was the rost significant
variable, accoWlting for 29% of the total variation. l'ihen she
looked at individual states the findings about irrigation impacts
are much stronger -- and with a strong prefer~e for groundwater
developrcent. Table 5 shows the standal:d deviation, maan yields,
and coefficients of variation for selected Punjab districts. These
data indicate that Ludhiana district, with 87% of the area irriga
too of which 93.8% was fran tubewell developnents, significantly
out-perfonns the other districts with lesser areas irrigatOO by
tubewells.

When the yield variability is analyzed by state and by season,
Mehra arrives at the situation, shown in Table 6, where there is a
strong association with the percent of the area irrigatOO and high
maan and ION coefficient of variation. The situation is even rore
pronounced in the rabi season.

It is hard to reconcile Mehra's (1981) work with Hazell's
(1982) won fran the saire research institute which claims that for
India,

More generally, though, there does not appear to be arr:l
relationship between the yield variance effects ••• and.
the extent of irrigation in each state. A linear regres
sion of the yield variance effects ••• regressed against
data on the average prcportion of the total cereal area
irrigatoo in each state between 1971/72 and 1975/76 is
statistically significant only at the 25 percent confi
dence level. (p. 32).

Having stated this, Hazell essentially ignores irrigation as a
paraneter in the stability of Indian foodgrain prOOuction. He
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claims that the oolk of the increases of varianc.:e in total cereal
production of 342 percent from 1954-55 - 1964/65 and 1967/68 
1977/78 are attributed to increases in the covariances of produc
tion between. crops grOiJll in the sane and different states. tiithout
detailed explanation he states,

It is difficult to see how the improved tedmologies can
be blarood for these increased yield correlations; at ltDst
they are accountable for increases in yield variances.
r-bre likely causes are changes in weather patterns and
the rrore widespread use of irrigation and fertil izers at
a ti..ne \\hen the supplies of fertilizers and electric
power for irrigation plffipS becam3 less reliable. (p.9. )

By avoiding actual technical variables such as irrigation,
fertilizer, etc., and- not te'3ting an underlying causal roodel Hazell
ends up explaining the variance in terms of sane other cOV'ariances
- an anpty statistical exercise.

The study by Sanderson and Roy (1979) on foOO. trends and
prospects in India found that rainfall and fertilizer use were the
imJ:X>rtant factors \\hich affect yield of all cereals. Using their
esti..rcated. equation for cereal yield they are able to create a
weather-adjusbrl yield cw.ve for all cereals (shown in Figure 2).
Figure 3 from Mehra (1981) shows the variation of the m::msoon
rainfall CNer India fran 1947 until 1978.

From Figure 2 ~ See that severe weather impacts on cereal
proouction were noticed in 1965-66 and 66-67 and smaller impacts
were noted in 68-69, 72-73, 74-75 and 76-77. In Figure 3, however,
we note that the 72-13 was a relatively mild drought and that the
74-75 drought was closer to the 65-66 drought. v~ile the actual
timing and duration of the rains influences the yields one w::>uld
not expect this magnitude of discrepancy between the total produc
tion deviations. The incrarent of six million hectares of irriga
tion potential between 1965 and 1974 must have played a significant
role in mitigatLng the impact of the 74-75 drought.

The Sanderson and Roy study would tend to question the impor
tance of irrigation in the fooo prcduction sector. One factor that
is particularly troublesaoo in assessing irrigation impacts is that
of the quality of irrigation. In a study of nultiple crcpping in
India, Narain and Roy (1980) found that three factors .alone account
for 80 percent of the interstate variations in cI'q?ping intensity.
These factors are, the availability of laJror per unit of sown area,
and the extent and quality of irrigation. They found that, \\hile
only 8 percent of the variation in multiple cropping am:mg states
can be attributed to the extent of irrigation fully 43 percent can
be explainei by the qUality of irrigation. In their study they
claim that tubewell irrigation has double the effect of that of
well and canal irrigation.

In analyzing inter-rajional variations in agricultural grCMth
fran 1952/53 to 1964/65 S. K. Rao (1971) al:gUed that the rrost
important explanation in the growth. of crop outp.lt is the differ
ence in growth in irrigation. He also argued that since rich
fanners are concentrated in the better-off areas they have been
able to induce greater public invesbrent in irrigation in their
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regions. Therefore, with the grONth of irrigation inter-regional
disparities as well as the gap bet\~en the rich and the p:x>r have
wideoo:1.

Sagar (1978) carried out a study on the contriliution of indi
vidual teclmological factors in agricultural growth in Rajasthan
using the Minhas and Viadynathan (1972) rrethcx:1. He found that the
contribution of irrigation to the increase in crop yield over the
pericx:1 1961-1974 was 22% for the yield of \\heat, 34% for yield
increase of Bajra, 41% of yield increase of rice and 32% of in
crease in oilsee:i yields. He claims that irrigation accountErl for
18% of the total increase of agricultural output over that period
canpared to 30% for fertilizer and 15% for HYVs.

Using a variety of data sources fran 1901 to 1972, the author
correlatoo the average focx:1grain yield with SOlle of the other vari
ables am obtained the results shown in Table 7. As expected the
food grain yield correlates ",~ll with net irrigated area, expendi
ture on irrigation, canal irrigation, tanks and tubewells. It has,
hCMever, a negative correlation with the rocmsoon rainfall index.

The above discussion of production functions does not consider
the effects of the timing of the irrigation. This effect is con
sidered in great detail in rmrenbos, et al. (1979). rmrenbos
shows that the timing of thf~ irrigation may have a significant
impact u..,oon the actual yields. Minhas, et al. (1974) have at
tanptOO to make prcx:1uction functions for irrigate:i wheat in India
allowing for the timing of water applications. Unfortunately,
there is little data available to est..ilnate th8se CJluations ll..'1der
Indian conditions. The situation becOll~S even rrore complicated
when water and fertil izer impacts are con.siderErl together. A study
by Parikh and Srinivasan (1974) pulled together the available .
Indian data and concluded that there \'VclS little interaction between
the two inputs. Singh (1979) has estimated sane yield functions
for irrigated and non-irrigatErl crqJs fran these same data.

4. Problems in Evaluating the Econanic Development Impacts of
Irrigation
The evaluation of the econanic development aspects of projects

is quite different fran benefit cost analysis. Liebennan (1977)
indicates, hCMever, that there is sane confusion on this point in
the literature. In each case, benefits and costs are dealt with
but fran entirely different perspectives. The rrethodology for
benefit-cost analysis is well developerl (see UNIDO [1978]) and
considers the costs and benefits for technically feasible projects
am weights am manipulates them to arrive at a single index for
the value of a project. This sbldy can be canpare:i between pro
jects in order to make investrrent decisions.

The benefit-cost methcx:1ology is recarntended for p.lblic invest
rrent appraisal because it allows for the inclusion of "secondary"
benefits of projects and the linkages wit..l1 other projects or sec
tors. In actual practice, rrost studies ignore these secondary
benefits. According to Liebennann, the analysis of the econanic
impact of inves~nts is much rrore canplex because we deal with a
s~cia1 kind of invesbnent called "development projects". Hirsch
man (1967) said that these are generally large am specific in
location, qualitatively different fran each other and introo.uced to
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initiate a ~ence of additional development steps.
There are ~ characteristics of canal irrigation projects

which make than particularly difficult to evaluate. The first is
the problan of technological ignorance. r1any of the details of
water use are not knq..m at the time of planning and designing the
systan. Secondly, irJ;igation projects have, in the words of
Hirschman, a "systan qual i ty" : canponents....;. construction of dams,
distribution and drainage channels, setting up new organizational
structures, altering tedmi.ques and crcpping patterns, developing
marketing facilities - need be in place for utilization to proceed
approximately as planne:i. Yet the successful reshing together of
Parts is not assured, and is not likely to be achieve:i except after
a IOn:J period of difficult experimentation.

In a review of Whitcanbe' s (1972) book, Bharadwaj (1976)
sunmarized sane of the prcblans faced in introducing canal irriga
tion in North India durin] the 19th centw:y as follCMS:

The introduction of canal irrigation and the subsequent
adoption of flood irrigation upset the traditionally
WOl:ked-out ecological balance of the area through in
duci.n.J intensive overcropping, also bringing up serious
problems of waterlogging and salinity in certain areas.
Intensive cultivation impliErl that the conventional
practices of fallow \Ere given up; the rapid deforesta-.
tion with extensive cultivation, rDIl turned camercially
lucrative, affected likewise the hydrolO;Jical balance.
Further, perennial irrigation made possible extended
cultivation of cxmrercial and high revenue-yielding c:rops
like sugarcane, cotton and wheat in place of the crops
which catered to the consumption needs of the poorer
peasants. Their dependence on markets and of transport
links likewise rreant export of food creps and an added
incentive to grCM cash crops. At the sane time, the
cuItivation of these high revenue-yielding c:rops did not
necessarily spell prosperity evenly for the entire peas
antty. The cultivation of these c:rops raIUire:i consider
able circulating capital. The cash needs were enhanced
further by high irrigation rates and bribes to be paid to
irrigation officials, the key to water supply being in
the hands of the p:Merful nanbers of the village camnun
ity. The smaller peasants and tenants CaIre to depend
upon credit supplioo by the bigger landlords and by
noneylenders/nerchants. Indebtedness was further accen
tuata:l and nany \Ere caught in a pel:petual cycle, as the
revenue demands were increase:i and had to be paid in cash
and in advance. This furthered cash-crcp cultivation, as
the smaller peasants borrowed to pay rents in advance of
harvest and were canpelled to grCM sugarcane or cotton
either directly as a condition in the credit contract or
because of the ease with which cre:iit could be raise:i
against the prospective crop and the ease of sale for
cash. Ranedial actions to check the growing indebtedness
which threatened to be counter-productive and for cor
recting ecological imbalances \Ere attempta:l by the
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governnent through rreasures liJce introduction of the
Taccavi loans and afforestation. ,Both ~re peripheral
and made little dent upon the situation: Taccavi loans
were soon rronoplized by the landlords and rroneylenders
~ile the attempt at afforestation was considered too
costly to be pursued on any Jreaningful scale. In short,
"only that minority of the rural population already in a
position of prosperity and sufficient power to maintain
sane independence of action had access to the oonefits of
irmovation" •

This quotation gives a less sanguine view of the "success" of
irrigation projects in North India durin] the 19th centw:y than the
official goverlluent reports of the time. It clearly indicates the
difference between the purely benefit-cost approach of the colonial
governnent and a broader econanic (and social) evaluation of the
developrrent impact'3 of the canals. Irtplicit in the above is also
sane sense of the idea that time also has a large role to play in
the working out of the developmental impacts. For example, Sir
prchy cautley was alrrost impeached for his 'iI~rk on the Upper C'nnga
canal very shortly after it \'/as ccmpleted because it was a supposed
waste of the Canal conpany's mney. HON are v~ to evaluate that
sarre investnent 130 years later with the hindsight of a lush,
well-developed agricultural region stretching across the Ganga
Jamuna Doah? HCM would the evaluation have fared only 30 years
after canpletion? Conventional discounting in b:~nefit-cost analy
sis makes the future disappear after 20 years. But we kncM that
these projects last literally hundreds of years.

The benefits of irrigation are proverbial, but in rrodern tenus
we can take these to incluce c:bubleand triple cropping, diversi
fication and improved quality in croppin] patterns, higher yields,
and larger incanes and greater employnent for hired labor. Indir
ect benefit', are the expansion of processing and cons\.IIrer oriented
industries and services. The question is~ not \'bat irrigation can
provide, but why rrany projects run into difficulty and fall short
or diverge fran goals.

Irrigation failure is not a ner.l phenanenon. The taluqdars of
the Avadh opposed construction of the Sarda canal on the grounds
that it would cause waterlogging, as happened in the (Upper) Ganga
canal area. In historical studies of the Ganga (U.P.) and Mahanadi
(Madhya Pradesh) camus, lofuitcanbe (1972) and ~veaver (1968) suggest
that errors in design and administration were aggravated by adap
tive reactions of cultivators, so that canal water was either
misused or not used at all.

The prc:blems of the post-Independence °irr;i..gation projects
would surprise no one familiar wit.'l the historical studies. The
difficulties of the Kosi project are well knCMTI, bIt by no rreans
unique. Thus, in a review of performance of the giant Tungabhadra
project (headworXs canpletOO 1958) we find canplaints of (1) un
authorized cuItivation of wet and perennial crops in areas not
designed to receive irrigation water, (2) insufficient water quan
tities in other areas, (3) high alkalinity in certain lands and
waterlogging due to seepage in other areas, (4) inadequate knCM
ledge on the part of cultivators of dry-cum-wet methods of
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cultivation - cultivators are also faultal for not joining coq;>
eratives, (5) slOll progress in construction and maintenance of
field channels, and (6) obstruction of water flows by paddy growers
(Planning Canmission [1965]).

Whether such difficulties -- covering unexpected and inade
quate responses of uSers, technical aspects of design and delivet:y
and administrative procedures -- can be overcane by various adjust
rrents of the project design or implementation or can be offset by
other exogeoous developments are <:pen questions. A wealt.~ of
infonmtion is becomin:.:J available on irrigation projects in India,
but Ybat is lacking is an agreed upon framewo:rk within M1ich to
assess project outcc:mcs and project viability.

As discussal earlier, under British rule project success was
gaugErl according to the net annual return on capital outlay.
Projects that were expectal to pay a net return of 6% or ootter
were designated "productive" investments, where a second. class of
"protective" invesbnents were not ~rErl to rreet the 6% test, tut
were expected to save on famine relief expenses and the like. In
the last 30 years, the view that irrigation has a broad impact on
agriculture, and growth in general, has ~n the day and financial
tests have given way in evaluation for certain non-financial cri-
teria. '.' .

One approach, highly aggregate in nature, has teen adcpted
frequently in official and semi-official studies. This entails
calculation of the supply of water which is available, called the
"irrigation potential~i and the overall danand for water, the
nmlber of acres acttici1ly irrigated. A crucial variable is the rate
of utilization of the irrigation potential. Finally, various
factors have teen cited to accoont for differences in utilization
rates, but 00 one has trial to study these within a camon frame
work.

Even at the levei of conventional benefit-ccst analysis we
have a very difficult tine in evaluatiD] irrigation projects be
cause of a lack of precise understanding at the scientific level of
the relationships between plant growth and water and other inputs.
Both the timing on the inputs and their interaction with each other
are not clearly understood. Coupling this lack of basic scientific
understanding with a lack of adequate data on soils, water, creps,
solar radiation, wind, rainfall, etc., makes the prediction of
yield even under controlled conditions quite difficult. Then tear
in mind. that the social and econanic milieu of the fanner adds, in
itself, another layer of uncertainty. SiD]h (1979), for example,
reports that there is rore than a factor or two difference in yield
between the average yields and the average yields of the test
farrrers growing the same crops in the sarna area and usiDJ basically
the same production techniques.

An interesting approach has been given by stewart (1980) for
evaluating irrigation projects under different physical, social and
econanic environnents. This is shown in Figure 4 as a simple
decision tree which enables the planner to identify the objective
envirorrnental corrlitions and, hence, \'bich goals and rreasures to
use for evaluation. Berry, et ale (1980) recognize sore of the
difficulties \ri.th assessing the impact of irrigation and develop
rrent and made reccmnendations for how to make such evaluations.
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5. Experience with Canal and Other Surface Hater Irrigation
Systans
!vIost of the literature on the econanics of irrigation deals

with groundwater deve10pnent. ~'1hy this is so is' not readily appar
ent. It rray re mcause the grOUndwater development is a fairly ne.'l
deve10pt'TEnt, with a fairly large private sector canponent, and,
hence, has not yet had time or the CPIX)rtunity to develop its CMI1

bureaucracy. The canal irrigation systems have certainly developed
a large infrastructure Oiler the past 100 years. In these organiza
tions it is not in anyone's particular interest to question the
desirability of irrigation. The anphasis, as in the u.s. Bureau of
Rec1arration and the U.S. Al:my COrps of Engineers, is on the minimi
zation of costs to re~t irrigation targets. By and large the
irrigation managers (m::>st1y engineers) have convincerl the Planning
Canmission to accept their J;X)int of view. Hence, there has been
little scope for econanic analysis of the 1anJe surface projects.
An excCl)tion to this is the v-ork of Sinha and Bhatia (1982) and
their ~I:k on the Auranga Project LTl Bihar.

\~at little rescardl has been done does not inspire confidence
in the choice of the deve10pt'TEnt strategies chosen by the Govern
ment of India in the area of irrigation. As rentioned earlier, the
early canal administrators were very concerned with the econanics
of their invesbnents. Each project is requira:1 to have detailed
benefit/cost analyses before the project can. be approved. There
are many studies of this type. There are very few genuine fo11ow
up studies which rronitor hON the project actually tu.rnErl out.
Table 1 ShCMS the extent of surface irrigation in India through
1980.

Liebennan (1977) revie,.;red sane of this literature in an \lJ'lfUb
1ished study. We have drawn freely fran that study in the fo110\11
ing paragraphs. In one illustration he referred to the Sarda
(U.P.) canal systan, opened originally in 1928, but exp:mded con
siderably in the last 50 years. By 1957, .the systen was estimated
to camnand an area of 7.5 million acres. The maximum discharge of
the canal, as designed, is 9500 cusecs, \'here the average discharge
reported for 1953-1957 was 8234 cusecs in Kharif and 5914 cusecs in
Rabi season. "Irrigation J;X)tential" is defined as the net area
over which water can 1:e supplied to field channels drawing fran
channel outlets. By 1957, authorities estimatErl the p:>tential to
re 1.95 million acres. Singh and r.ushra (1965) deriverl a lower
J;X)tentia1 by applying diSC""J1arge rates and area irrigated 2igures
for the Upper Ganga Canal to the Sarda discharge figures. They
estimate that the water available could have irrigatai 770,000
acres of Kharif crops and 1 million acres of Rabi crops, for a
total of 1,770,000 acres.

Given such estimates of irrigation p:>tentia1 t.he data shaN
that utilization has been nowhere near capacity. Area irrigated
averaged 1.2 million acres in the 1953-1957 period, a 65% utiliza
tion rate of the 1.77 million potential, 61% of the official fig
ure. In the Upper and Lower Ganga systans utilization in the same
period was ".,ell above 86%. other data on the project are provided
in Table 8.

The question is whether a canpariron of these utilizatioTl
rates can help us evaluate project out.cares. OUr vie'l is that the
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utilization rate approac.~ is too aggregative in nature and does not
yield insight into the several factors and processes which affect
r:erfo:rmance. First, it is clear that roth the nurrerator and denan
inator of the utilization ratio depend closely on certain assump
tions and est:i..r!latioq PFocedures. Thus, to calculate irrigation
p:')tential we must assurre particular cropping patterns, cultivation
practices, and irrigation intensities, and we must also expect that
water reaches the ultimate user without difficulty, that drainage
is adequate, etc. But in fact irrigation r:otential estimates often
reflect the hope that the cropping and water utilization pattern
viill dlan:Je and that irrigation systans will function without
mishap. That is, strong assumptions are made about the way fann
ers, irrigation engineers and oorunistrators ferfonn their tasks.

Actual utilization figures must also be trea.te:i cautiously.
"Utilization" generally means no r[ore than that water has been
delivered to the fields. There is no concern as to whether too
much or too little water has reen made available at any one time,
and whether delivery intervals are in hanrony with the requirements
of creps. In addition, cropping patterns and irrigation intensi
ties, which vary significantly between areas, affect arrounts utili
zed.

As regards the explanation of differences in utilization rates
IlDst authors have limited themselves to brief and discursive re
maI:ks. Thus, Singh and Mishra (1965) speculate that relatively low
utilization in the Sarda systan has been due to the availability of
other \Yater sources (rainfall and wells) \mich are adequate for the
cropping patterns and ION level of technique which prevail. For
the Sarda, Kosi (Bihar) and other systans additional factors have
been cited to account for utilization rates: the date of project
canpletion or the argurrent that lags occur necessarily before
systans can be fully utilizErl, the length of canal network which
detennines transmission losses, chronic prcblems of \'iaterlogging,
seepage, and silting, and difficulties associatErl with the adrnhlis
tration and mintenance of water deliver".l systens.

A recent World Bank publication by Abbie, Harrison and Wall
(1982) discusses the econanic return to invesbnent in irrigation in
India. They summarized the data on the anticipated and actual
rates of return for private groundalater investment and plblic
surface water projects. For the groundwater projects the actual
rates were everywhere slightly ICMer than, but very close, to the
anticipated returns. Table 9 reports these results for private
groundwater. However, studies showing ex~ rates of return for
surface irrigation projects are quite rare in India. In part this
is because of the rrethodological problens outlinErl by Lieberman
(1977) above, and in part a reflection of the ti.too taken for pro
jects to reach mature development. Abbie, et al., report ex ante
rates of return in the range of 12-30% for a variety of projects
shown in Table 10. They also report that the last two projects on
the list, Pochampod and Kadana, had ex~ rates of return of 14%
and 12% respectively, and that two canpleta::1 Ji'la.jor irrigation
projects in Rajasthan had rates of reb.rrn in the 12-14% range. The
data, although admitta::1ly sketchy, would i.ndicate that the rates of
return on major projects should be expectErl to be considerably
lower than those of the groundwater developnents.
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A careful study \'laS made of the Damodar Canals by Basu and
Mukherjee (1963) in an attempt to evaluate the benefits and the
costs of the irrigation systen. Based only l.lp:mthe primaJ:y irri
gation benefits they claim a benefit/cost ratio of 1.36.1. It is
not clear fran their presentation, hOt/ever, if they have allowed
for the perio1 between 1952 when the digging was started for the
new canals and 1957-58 \\hen the first water was delivered. There
is no indication of allocation of the costs of storage and diver
sion to the canal systan. Inclusion of roth of these costs could
easily lead to a benefit/cost ratio of less than one. They do
indicate, haNever, sane of the conoorn outlined by Liebennan above
regardin::J the appropriateness of benefit/cost ratios to such large
development projects.

In an unpublished smdy (1978) t.l-ie author looked at the per
fonnance of the Kosi project in North Bihar. The Kosi Project is a
large flood control and irrigation project that was initiated in
1956. The barrage at Hanurnannagar (3770 feet long) tCXJether with
earthen dams at either end totaling 18,700 feet in length linked to
eight miles of afflux binds was started in 1956 and completed in
1963. Flood protection enbankrrents about 70 miles in length on
each side of the river were started in 1954 and canpleted in 1958.
The Eastern Canal canmanding 1.5 million acres (605,000 hectares)
of cultivable land started in 1961 and was ccxnpleted in 1969.

The irrigation target, based upon the original plan, called
for 700,000 hectares of irrigation eac..lJ. year. By 1978 never rrore
than 458,327 hectares had been irrigated and the average fran 1969
onwards was only 337,537 or 48% of irrigation p:>tential. However,
both Singh (1978) and Prasad (1972) shaN that due to waterlCXJging,
habitations, high land, and orchards, the actual net cultivable
canmand area is considerably smaller; 440,485 hectares (Singh) or
339,271 hectares (Prasad). At 115% cropping intensity for the net
cultivable canmand area (CCA), these revised estimates lead to
actual irrigation p:>tentials of 506,557 h,?ctares (Singh) and
390,161 hectares (Prasad). Using these figures for CCA t..'l-te effi
ciency of the irrigation water use relative to the p:>tential rises
to between 66% and 99%. ID01dng at the actual \'later deliveries by
season, Singh found that the actual irrigation water use per cusec
of water supplied was mudl higher than that estimated by the canal
authorities - about 76.84 acres per cusec.

Rogers (1977) concluded that even if the irrigation water use
rates were high it was still difficult to evaluate the success of
the project because of the IaN production resp:>nse to irrigation
and other envirol'llrental (waterlogging, drainage), health (increase
in rrosquities a.."ld Ka.lazar), and social (~ed re]ional differences
between beneficiaries) impacts. Similar conclusions were arrived
at by Biggs and Barnes (177) and Joy and Everett (1976).

In a series of articles spanning fran 1975 to 1980 Wade (1975,
1976a, 1976b, 1978, 1980) and Wade and Chambers (1980) have criti
cally reviewerl the performance of the large surface canal irriga
tion systans in various parts of India. '!bese papers along with
one by Hart (1978) indicate haN and why the canal irrigation sys
terns are not cperating at their desired level of perfo:rmance. 1~le

intriguing part of these studies is why, for systems already built,
substantial imprCN'enents that could l:e made essentially at little
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or no cost -- provided the managerial perfonnance could be :i.m
proverl - were not made. These sarre papers indicate, however,
that these "costless" improvements may not be very easy to bring
about for political, cultural, and economic reasons. These studies
are part of the blrgeoning literature on irrigation management.
see for instance Pant (1979) for a study of the Kosi, l-1aass and
Anderson (1978) for studies of the u.s. Southwest and Spain, Coward
(1980), Levine and l'lickham (1977), and Early (1980) for studies in
Southeast Asia. Botterall (1981) and Montganery (1982) halle sum
marized SOllE cash material fran a variety of projects \«>rldwide.
An interesting study on irrigation organization using 'appropriate
technologies' for well irrigation is given by Ghate (1980).

In recent years the anphasis by the Governnent of India on
Ccrnrnand Area Development Authorities has been to address these sets
of canplex social and organizational issues - with little success
to date.

6. Experience with Groundwater Irrigation Systans
There~ over 4 ItUll~on open wells fitterl with traditional

water lifting devices in 1971 and there was prcbably a similar
number in 1951, whereas the number of power punps in operation rose
fran 85,000 to over 2.75 million in the same p3riai. The number of
public tubewells rose from 3,000 to about 20,000 and the number of
private tubewells rose fran 21,000 to about 300,000 over the same
period. (This is a 19% annual rate of growth for pumpsets and 17%
for tubewells.) By 1971 it as estimated that flOdem water lifts
raised 38 million acre-ft of groundwater and traditional lifting
devices 27 million acre-ft. Table 11 sunmarizes the vi.tal statis
tics for groundwater development in India.

Madappa, Patel and Patel (1970) documented a case study in
Saurachtra, Gujarat, where there appeared to be considerable under
utilization of the irrigation p,mtpsets because of a water g::arcity.
The pumps were used only for a total of 315 hours per year if there
were 4 purnpsets in a well and up to 955 hours per year if there
were only one purnpset in the well. '!his led to a very 100 figure
of irrigated. area per pmlPset (average 5-6 hp) of between 3 and
12 acres.

l4ellor and M:>orti (1971) studied state and private tube-lclls
in Western Uttar Pradesh. They found that the state tubewells
irrigatErl 135 hectares and the private wells irrigated 20 hectares.
The state tubewells were run for 4000 hours and the private wells
run for 1500 hours per year. They sho.-ved that the costs were Rs.33
for the state tubewells, Rs.22 for the private tubewells, Rs.75 for
Persian wheels, and Rs.120 for mara (indigenous lifting devices
utilizing bullocks) per 1000 cubic .lOOterS. They also estimated the
marginal return to water per cubic lOOter as Rs.0.06 for state
tubewells, Rs.0.10 for private tubewells, and Rs.0.03 for chara.
They also reported that the water fran the state tubewells was sold
at the subsidized price of Rs.18 per 1000 cubic neters (although a
Rs.6 tip to the operator had to be included in the total price).
Farners could also purchase private tubewell water at Rs.30 per
1000 cubic neters. Fran these figures it appears that water is a
cost effective input in ooth state and private tubewells but not
with a mara. While the narginal values of water d:>tained by
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Hellor and ~1oorti (1971) are similar to that. estimated by Hopper
(1965) -- Rs. 0.1 per cubic footer-- Hopper clai.ms a better return
for the indigenous ''later lifting systan than Mellor and Moorti.

In examining the pattern of investrrent in fam machinel:)' and
~pnent Lockwocrl (1972) said:

Such broad averages tell us little, except that many rore
fa.rmars have invested in irrigation facilities than have
bought tractors, tillers or threshers. J.:TcMever, one
might be allowed a tentative conclusion fran this: viz.
that in the minds of the fanners, assurErl irrigation has
a higher priority than a tractor or a thresher in the
allocation of invesbnent funds.

His data shCM the mrnber of electric p.1IT1psets per 100 fanns
rising from 11 in 1965 to 100 in 1970 in Ludhiana District in the
Punjab. Over the same period the number rose fran 1 per 100 farms
to 2 per 100 fanns in Gaya District in Bihar. For each of these
districts there is already substantial canal irrigation available;
30% of irrigated area supplied by canal in Ludhiana and 95% in
Gaya.

P. S. Appu (1974) discusses an innovation in groundwater
developrrent that could pave the way for extremely high irrigation
coverage in the Districts of North Bihar. '!he innovation - a
bamboo tubewell - was introduced in Shaarsa District in 1968. All
the materials used are locally available and the only skilled
technician needed is the village blacksmith. Only a feN hours of
lalx:>r are required to fabricate and insert the tubewell and its
cost was about Rs.250 (1973). The cost of a ccmparable (4 inch)
b..Ibe\olell a:;IUipped wit..lot a brass strainer was Rs.3000-4000, and for a
canparable tubewell using a coir strainer the cost could be as low
as Rs.800-900. (These tubewells are called "filter fOints" in West
Bengal where the technology was first used.) Fran 1968 until 1972
4,000 of these bamboo blbewells \~re sunk, by the fa:rrrers without
gOVerI'llreI1t help in canparison with 1580 governrrent-sponsoroo tube
wells Oller the same perio:L There was a severe drought in 1972
v.hich led the goverrrent to change its position on making loans
available for bamboo tubewclls. In the four rocmths following
Q::tober 1972 14,088 bamboo tubewells were sunk in the Districts of
Pumea and Shaarsa with governnent assistance and a further 4,795
were sunk by the fanrers without goveI1'llreIlt assistance. Thus over
19,000 tubewells were sunk in two districts in four rronths. This
brought 100,000 acres under irrigation for a government loan pro
gram of Rs.5,000,000 or about Rs.50 per acre. Over the pericrl fran
1968 until 1977 over 47,500 bamboo tubewells were sW1k as canpared
to 5,936 conventional tubewells. .

The b:lrnboo tubewell is an ex:trarely flexible technology and
fanrers who CMn as little as one half an acre of land have in
stalled than. It has also been used by fanners with scattererl
plots who naN are in a position to sink wells in each part of their
fragrrentoo holdings. Since rrost of the villages in North Bihar are
not electrified the wells are serviced.by diesel pumpsets placed on
bullock carts and mJVed fran well to well. For the smaller fanners
diesels can be hired for Rs. 4-8 per hour includi.n3 fuel charges.
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This brings the water cost to about Rs.0.02-0.04 per cubic treter,
(Rs.20-40 per 1,000 cubic fteters which is alrrost identical to the
costs d>servedby Hellor and r-bo.ct.i in Uttar Pradesh).

In a series of papers (Dhawan, 1974, 1975, 1977a, 1977b, 1979,
and 1980) and a rook based U{X)n than (1982), Dhawan dlallenges sane
of the assumptions upon which other studies of groundwater develop
ment (Mellor and I'borti [1971] and Madappa, S.M. Patel a."1d K.V.
Patel [1970l) have based their conclusions of the desirability of
private over governnent tubewells.

Dhawan considers that the earlier studies had been too pre
occupicrl I;lith the individual or private costs of the developments
and ignored the social costs and other external effects of ground
water development. In the first paper Dhawan (1974) urges a closer
look at the cost of electrification associated with private tube
wells and claimed that, \\hen all of the relevant capital used for
providing capacity in the generating system aId in the transmission
system is accounted for the econanic picture changes. Dhawan
argues that there is no longer a clear econanic superiority of
private over public tubewells. In his second paper Dhawan (1975)
argued the need for public versus private tubewells on the basis of
(1) the physical externalities of increasing the depth to ground
water by extensive groundwater developrrent (he documentErl that in
sane blocks of r'1ehsarta District in Gujarat the water table dropped
as much as 14 rreters and in one year, (1968), about 100 pumps had
to be either changed or lowerai); (2) the high capital requiranents
\'trich make it hard for small fanners to have access to the tech
nolCXJY, and (3) the size and fragrrentation of holdings rrakes irri
gation by private tubewells alrrost impossible. He argues that
prcperly designed and prcperly managed state tubewells are the only
way of addressing these issues.

A sbldy by Bhatia and Mehta (1975) looked at the technical
alternatives for tubewell irrigation and concluded fran the best
available data that the optimal econanic 'size of a tubewell s.hould
be 1 currecs (35 cusecs) discharge capacity as opposErl to the
smaller ~lls that are currently in vogue in the private sector .in
India. They also concluded that if the cost of village electrifi
cation exceeded. Rs.l04,000 for a village with 25 wells of 1 Cl.lI!eC

capacity then the economic choice of pri.ne IroVer would indicate
preference of a diesel eI'XJine over an electric ~set. These
conclusions apply to North Indian conditions.

7. Financial Performance of Public Irrigation Works
As we see fran the discussion of the histoIY of Indian irriga

tion there was a great concern witll the financial repayment of the
irrigation \\UIks. Since Independence, however, the financing of
irrigation in India has prOjressively fallen to the Center and
States' general revenue sources and has not been sustained by the
irrigation projects themselves. At a superficial level one could
claim that this is irrelevant to any "economic" analyses of irriga
tion. However, the low prices set for water, and often the non
collection of the fees, has led to serious misallocation of the
water by the fcu:mers (see the Wade references). Moreover, by
allowing the farm sector to capture these financial resources there
is serious shortage of revenue available to finance the continued
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maintenance and development of the irrigation systems. This leads
to poor maintenance and excessive· delays in constructing new fac
ilities.

Srinivasan (1976) quotes t.."1e Sixth Finance canmission:

The era of Planning vmich has witnessoo a phencrnenal
increase in investJrent in irrigation projects, has how
ever been unfortunately marlced by sharp and progressive
deterioration in the ~rking results of irrigation pro
jects.

He shoos that beb."leen 1955-56 and 1967-68 with a less-than-two fold
increase in irrigated area the losses increased nearly eleven
times. Over the same period the gross receipts had only slightly
rrore than doubled. This is shown in Table 12. Actual physical and
financial perfonnance are way off target because of time O\Terruns
which range up to 500% and cost overruns which range up to 300%.

Srinivasan describes in detail the causes of these shortfalls
in revenue but eventually settles on the reluctance of the states
to raise the water rates. A Canmittee on Taxation of Agricultural
Wealth (Ministl:Y of Finance [1972]) suggesterl raising the water
rate to cover costs like any other input to prevent waste due to
underpricing, and bring about parity for the PurIXJses of taxation
between those who depend on p.lblic and private sources of irriga
tion water. The Irrigation Camnission (1972) urges a rate of
beb."leen 5 and 12% of the gross incane re adopted. Table 13 shaNS
the then current rates charged in the various states. Only in the
case of Bihar for rice does it cane within the suggesterl range (and
this is probably due to the veJ:Y fOOr yields of rice in that
state). It is ~rtant to note that the water cess (rate) was
between 9 and 10% of gross value of rice per acre in 1900 declined
to 6-7% by 1942-43 and dropped to 2-3% by 1955-56. Table 14 ShCMS
the water cess for rice in Godavari Delta. in Andhra Pradesh OV'er
this century.

8. Surnmuy and Conclusions
This paper has attempterl to lay out sane of the evidence

obtainable fran India with regard to the connections between irri
gation and econanic development.

1. we have seen that despite massive invesbnents in irriga
tion ~:rks the variance of the production in foodgrains
in India is increasing CNer time. Even for those creps
that are rrost intensively irrigaterl -- rice (over 40%
irrigaterl) and wheat (over 60%) --the absolute yield
variability (coefficient of variation) increased. In the

.areas intensively irrigaterl by tube\rlells the yield vari
ability decreased rrarkerlly.

2. There is sane ambiguity about the importance of irriga
tion as a major detenninant of national agricultural
proouction. SCme sort of "ecological fallacy" ma.y l:e
involvoo in the data analysis. At the farm level irri
gation appears to be an UIla:jUivocally good invesbnent
activity for roc>st famers in rrost regions of India, at
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least for sane season. '!he quality of the irrigation
varies widely, however, bet~n surface systems that are
rrerely rronsoon diversions, surface storage systans, and
groundwater systems of several ~s. Mding all these
different \types of activities tOJether and calling then
"irrigatiqp." will tend to obscure the real effects of
irrigation.

3. There appear to })3, also, at least two types of evalua
tion approaches to irrigation investIrents. One approach,
and the one taken by t.l:1e bulk of the groundwater analy
ses, is to apply the classical benefit-cost approach.
The other approach, and the one followed or hintErl at by
the surface water projects, is to loc.k for proxies of the
broader developroont dlaracteristics of the project (food
production, employrrent, industrial develoflllEnt, environ
roontal and health improverrents). The first approach cbes
seem well suitErl to small divisible projects of indivi
dual s or groups of fannez:s and these \'hich are taken up
in a piec~l fashion. The second approach is very
difficultto implement because of the Ina.n:Y irnfOnderables
and uncertainties to be dealt with. MJreover, there is
no wrive;t'sally agreed upon rrethodology.

4. There is ,a Ipressi.n:J need to implerrent better neans of
collectingrcore revenue fran the users of p.1blicly sup
plied irrigation to finance the irrigation sector. '!his
is a widely discussed issue, oot one that is fOlitically
ve-q hard;'to IlOtivate. Fanners have dem:mstrated, time
and time ,again, tcken willingness to pay much higher
prices for water. They ShCM this by their installation
of tubewells or the p.rrchase of water fran other fanners.
Unfortunately, however, in order to collect m::>re revenue
fran the surface systans their operation may need to be
greatlyiIDproved until the value of their water is s.L11i
lar to that of the "timely" water of the wells.

5. Finally, the econcrni.c performance of the system needs to
be greatly improved. India currently has an estimaterl
61. 5 million hectares of land that is potentially irri
gable. At a level of grain yields that could reasonably
be expected under irrigation (4 tons per hectare) India
should be prcxluci.ng ab:mt 170 million tons of rice and
wheat alone, on the currently irrigated areac;. Comparing
what is possible to the actual figure of 90 million tons
points to sore problems in the irrigation systems of
India.

India is currently ~ding at the rate of Rs.10,426 million
($1.39 billion) per annum {in 1970-71 constant terms on irrigation
development. This is a laIge price tag by any standard, and this
does not include the.private CO"ITfX>nents of groundwater investments.
Seventy percent of ,the expenditure is devotErl to major and medium
projects which seem to have the ~rse record in terms of economic
return. Given the rates of return and the ranail1ing IXltential for
irrigation by various technologies the pOssibility arises that,
maybe, the planning .goals should be changed fran the existing
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concentration on surface S\.lstans to the groundwater developments,
and an improverrent of the existing 37 million hectares of major,
medium and minor surface irrigation systans and e.xpanding the
groundwater to its full p:Jtential of 40 million hectares looks li.lee
an attractive strategy. SUch a tranendous area under irrigation
could easily lead to 250 million tons of focrl grain production per
annll11 witllin the next decade. This approach could significantly
reduce the public expenditures on irrigation, perhaps by as much as
50%.

The decision to change the strategy should not be taken
lightly, however. The developrrent inducing aspects of large sur
face projects needs to be carefully analyzed and assessoo in rela
tion to the narrower developrrent impacts of private (or public)
tubevlell projects. The final choice between the strategies may
well hinge on a view of what rural India should look like in the
early parts of next century rather than the short run production
benefits obtainable by each of the strategies.

Epilogue

In this paper we have attempted to assess the economic devel
opnent cons~ences of irrigation development in India. t'hat we
shCM is that this is no easy task because the rrethodology typically
used is rrore appropriate to short tenn benefit-cost analyses of
small projects. In many of the cases that we encounter in India it
is quite difficult to decide whether a project is a success or a
failure b3.sed upon conventional lreasures. For example, is the
project described in a speech by Professor H. H. Srinivas a success
or a failure? .

i~dya district, the richest agricultural district in
Karnataka today, was extremely poor and disease-ridden in
the thirties. The VisweS\'lariah canal had brought with it
endemic malaria with the result that irrigation facili
ties instead of stimulating agriculture very nearly
destroyed the latter. The health of the people had reen
so adversely affected that pregnant wonen were rare to
carre by. An intensive campaign to eradicate malaria was
started by the state goverrrnent during the t'lar years and
DtY.I.' was sprayErl on canals and other places vlhere the
mosquitos bred. '!he starting of a sugar factory in
Mandya and the adoption of a bold and imaginative policy
to spread the cultivation of sugarcane in the district
proved to be very successful. Further, the higher prices
which food and canmercial creps fetchErl during the Ivar
years and subsequently resulted in prosperity for the
peasantry. '!he richer peasants investoo their sw:pluses
in a variety of camrercial activities and, with the dawn
of independence, some of them enterErl 1X>litics. l-1a.ndya
beCarrE a boon town bursting with every kind of activity.
Several a::luca.tional i.nstitutions were started, and it
beCaIre universal for at least the sons of the richer
peasants to go to school and college. Educated youths
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dananded. huge sums as dowry, aTld their lifestyles were
sharply different fran those of their parents. Agricul
tural prosr::erity resulted in the P'=asants' becaning aware
of their collective power. It also made than sensitive
to na'i econanic q:>p:>rtunities, and to the imp:>rtance of
education for wielding power. The life-style of the rich
peasants became roth !lOre Sanskritised and Westernised
than before. Old temples were renovated and new ones
were Wilt, and the annual festivals of the deities are
celebrated with great gusto. Alongside, drinking, gam
bling and litigiousness have also increased. A young
Deputy Carmissioner of the District confided in me, in
November 1972, that very little of the gains of econanic
developm:mt were being ploughoo in invesboont but in
wasteful and ostentatious living. (Quoted in V.M. Rao
[1978] .)

Sane new methods of analysis~u1dbe necessaxy to unscramble
all of these issues ani give an unambiguous answer - but this is
what econanic develoI;mant is all about.. .

The paradOK is that we must decide ex ante if a particular
invesbnent choice is agood one or not wit.'lout being able to pre
dict. in any coherent way hai the econanic develoflllmt pararreters of
the cultural, social and econanic envirorrnent are likely to change
over the life of the project. At present all we can do is do the
best and fullest social benefit-cost analysis and hope the
Hirsclunan's "hiding hand" will help the project. muddle through to
sane satisfactory future.

Notes

1. They define irrigation quality as the multiple cropped
irrigated area as a percentage of the net irrigata:1 area (p. 13).

2. It was asst.IImd that 150 acres of rabi crops and 100 acres
of kharif cn:ps were irrigated per cusec of water dischcu:ge at
canal head and the ratio of 1.25 acres of rabi irrigated per acre
of kharif cn:p irrigated.
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Table 1. DEVELOPMENT OF IRRIGATION POTENTIAL SINCE 1951 /a

Major/Medium Surface /b Minor Surface~ Groundwater Total

Million Annual Million Annual Million Annual Million Annual
Year Hectares % Change Hectares % Change Hectares % Change Hectares % Change

1950/51 9.7 6.4 6.5 22.6
1955/56 12.2 (4.7) 6.4 (0.0) 7.6 (4.2) 26.2 (3.0)
1960/61 14.3 (3.2) 6.5 (0.3) 8.3 (1.8) 29.1 (2.1)
1965/66 16.6 (3.0) 6.5 (0.0) 10.5 (4.8) 33.6 (2.9)
1968/69 18.1 (2.9) 6.5 (0.0) 12.5 (6.0) 37.1 (3.4) ~:g
1973/74 20.7 (2.7) 7.0 (1.5) 16.5 (5.7) 44.2 (3.6) ~

0
1979/80 26.6 (4.3) 8.0 (2.3) 22.0 (4.9) 56.6 (4.2) H

:<
1984/85 H

(target) 32.2 (4.0) 9.0 (2.4) 29.0 (6.4) 70.3 (4.5)

/a Investment creates irrigation potential when the system can deliver water to the canal outlet. Irri
gation potential is the theoretical gross cropped area that can be irrigated by the infrastructure
constructed and:is therefore the cultivated area to be irrigated multiplied by the cropping intensity.
Potential is counted as utilized when farmers actually convey water from the outlet and apply it on
their fields.

/b Minor surface irrigation projects are those with a cultural command area (CCA) up to 2,000 hectares.
Medium projects are those with a CCA above 2,000 hectares up to 10,000 hectares. Major projects have a
CCA greater than 10,000 hectares.

Source: Abbie, Harrison, Wall (1982).



Table 2. PROPOSED TARGETS FOR 6th PLAN (1980-85)

1. Irrigation Potential (m.ha)

(i) Groundwater

(ii) Surface water
(Minor)

(iii) Surface water
(Major and medium)

(iv) Total

2. Units of Works

(i) Dugwells
(Lakh Nos.)

(ii) Private Tubewells
(Lakh NOS.)

(iii) Public Tubewells
(Lakh Nos.)

(iv) Electric Pumpsets
(Lakh Nos.)

(v) Diesel Pumpsets
(Lakh NOS.)

3. Financial (Rs. in crores)

(i) OUtlays (State Plans)
(Central Plans)

(ii) Institutional
Investment

5th Plan
(1974-78)

3.3

0.5

7.25

5.60

8,000

8.70

8.0

630
19

780

Annual
Plans

1978-79
& 1979-80

2.2

0.5

3.55

4.10

6,000

6.5

4.0

497
12

490

6th Plan
(1980-85)
Proposed

7.0

1.0

5.7

13.7

12.00

12.00

15,000

25.00

12.00

1739
70

1700

Source: Rural Electrification Corporation (1982)



Table 3. EXPENDITURE ON MAJOR AND MEDIUM IRRIGATION PROJECTS

Average Expenditure
Annual Average per hectare
Expendi- Annual of Potential Expendi-

Total ture in Potential created in ture as Expenditure
Expenditure Constant created in Constant a , of as a , of
in CUrrent 1970/71 million 1970/71 Total Plan GDP in

Period /a Rs million Rs million hectares RS Expenditure Market Prices

First Plan 3,000 1,385 0.5 2,770 15.3 0.60
Second Plan 3,800 1,500 0.4 3,571 8.1 0.61
Third Plan 5,810 1,804 0.5 3,922 6.8 0.58
Annual Plans 4,340 1,687 0.5 3,374 6.6 0.47
Fourth Plan 12,370 2,276 0.5 4,377 7.8 0.54

Fifth Plan 24,420 3,483 1.0 3,483 6.1 0.78
1978/79 9,770 4,934 1.0 4,934 8.8 1.00
1979/80 10,790 4,704 0.8 5,880 8.9 0.99
Sixth Plan

(target) 84,484 7,366 1.1 6,696 8.7 1.13

~ First Plan 1951/52 - 1955/56, Second Plan 1956/57 - 1960/61, Third Plan 1961/62 - 1965/66, Annual
Plans 1966/67 - 1968/69, Fourth Plan 1969/70 - 1973/74, Fifth Plan 1974/75 - 1977/78, Sixth Plan
1980/81 - 1984/85

Source: Abbie, Harrison and Wall (1982)



Table 4. PUBLIC FINANCING FOR MINOR IRRIGATION SINCE 1951 (Ra million)

Plan Expenditure Institutional Finance /~ Total
Average Average
Annual Annual

Total EXpenditure Total Finance Average
Expenditure (Constant Finance (Constant Total Annual

(Current 1970/71 (Current 1970/71 (Current (Constant
prices) prices) prices) prices) prices) prices)

First Plan 660 305 Negligible Negligible 660 305
Second Plan 1,420 659 190 88 1,610 747
Third Plan 3,280 1,292 1,150 454 4,430 1,746
Annual Plans 3,260 1,684 2,350 1,216 5,610 2,900
Fourth Plan 5,130 923 6,610 1,185 11,740 2,108

Fifth Plan 6,310 899 7,800 1,112 14,110 2,011
Annual Plans 4,970 1,177 4,900 1,151 9,870 2,328
Sixth Plan

(target) 18,100 1,578 17,000 1,482 35,100 3,060

/a primarily loans to private farmers for tubewe11s development. Excludes farmers' own contribution.

Source: Abbie, Harrison and Wall (1982)



Table 5. -STANDARD DEVIATIONS, MEAN YIELDS, AND COEFFICIENTS OF VARIATION FOR SELECTED PUNJAB DISTRICTS
DURING 1954/55-1964/65 and 1967/68-1977/78

Standard Deviation Mean Yield Coefficient of Variation
1954/55- 1967/68- 1954/55- 1967/68- 1954/55- 1967/68-

Crop District 1964/65 .1,977/78 1964/65 1977/78 1964/65 1977/78

(ki1ograms/hectare) (percent)

Wheat Ludhiana 296.7 213.7 1,384.7 3,045.4 21.4 7.0
Bhatinda 120.6 216.4 1,276.0 2.152.1 9.5 10.1

Maize Ludhiana 437.6 347.2 1,506.0 1,894.6 29.1 18.3
Bhatinda 211.4 348.2 821.0 1,345.8 25.8 25.9

Rice Ju11under 184.5 185.4 1,071.9 2,307.4 17.2 8.0
Ferozepur 177.5 328.3 1,083.0 2,237.0 16.4 14.7

Note: For rice the two districts compared are Ju11under and Ferozepur since rice yield data for Ludhiana
and Bhatinda were not available for a number of years.

Source: Mehra (1981), p. 26



Table 6. -YIELD VARIABILITY OF KHARIF AND RABI FOODGRAINS BY STATE, 1967/68-1977/78

Kharif Foodqrains /a Rabi Foodqrains /b
Average Average

Percentage of Percentage of
Area Irrigated Area Irrigated

Standard Coefficient 1967/68- Standard Coefficient 1967/68-
Country Deviation Mean of Variation 1969/70 Deviation Mean of Variation 1969/70

(tons/hectare) (percent) (tons/hectare) (percent)
Group I

Gujarat 0.15 0.60 25.60 5.0 0.11 1.26 8.62 48.4
Maharashtra 0.11 0.59 18.86 4.7 0.10 0.40 27.11 12.9
Rajasthan 0.11 0.31 35.45 3.4 0.09 0.97 8.98 49.7
Haryana 0.16 0.76 21.44 22.5 0.16 1.32 12.11 49.6
Punjab 0.18 1.68 10.91 71.0 0.11 2.04 5.61 69.7
Tamil Nadu 0.12 1.31 9.35 59.3 0.10 1.05 9.69 20.1
Orissa 0.10 0.83 12.39 26.1 0.07 0.74 10.05 2.6
Madhya Pradesh 0.06 0.62 9.48 6.1 0.06 0.64 8.76 8.5

Group II

Andhra Pradesh 0.06 0.87 6.99 49.8 0.07 0.80 9.28 36.0
Assam /c 0.04 0.98 4.45 28.4 0.16 0.76 20.44 5.7
Bihar 0.07 0.84 7.93 25.4 0.11 0.94 11.34 23.4
Karnataka L!! 0.08 0.93 8.67 20.0 0.09 0.56 16.21 9.2
Kera1a 0.04 1.41 2.96 0.23 1.54 14.99
uttar Pradesh 0.06 0.79 8.05 10.4 0.10 1.07 9.15 50.4
West Bengal 0.09 1.14 8.26 28.2 0.22 1.34 16.17 9.0

All India 0.05 0.80 6.29 0.04 0.95 4.32

Note: For the states in Group I, Foodgrain yield fluctuates more in the kharif (monsoon) season than in the
rabi (dry) season. The reverse is true for the states in Group II.

L2.. Kharif Foodgrains include rice (autumn and winter), jowar (kharif), bajra, maize, ragi, small millets, tur,
and other kharif pulses.

/b Rabi Foodgrains include rice (summer), jowar (rabi), wheat, barley, gram, and other rabi pulses.
/c The percent of area irrigated for Assam refers to 1953/54 and for West Bengal to 1967/68.
/d The percent of area irrigated figure excludes irrigated area planted with other pulses and other

cereals because the rabi and kharif breakdown is not available for them.

~: Mehra (1981), p. 31.



Table 7. CORRELATION MATRIX 12 VARIABLES

1 2 3 4 5 6 7 B 9 10 11 12 13

l. Foodgrain 1 .51 .B3 .94 .93 .72 .BB .33 .96 .65 .92 .95 .54
Production

2. Per Capita 1 .02 .53-.11 .51 * -.25 * * * * .53
Foodgrain

3. Area Sown 1 .9B .B7 .52 .45 .76 .15 .60 .66 .51 .41
Foodgrain

4. Average Food 1 .7B .75 .B9 .30 .97 .70 .95 .97-.12
Grain Yield

5. Net Irrigated 1 .52 .B7 .4B * * * * .49
Area

6. Expenditure on 1 .60 .30 .37 .15 .B5 .70 .33
Irrigation

7. Livestock 1-.06 .94 .B6 .77 .90 .53

B. Area Fallow 1-.29 .09 .15-.07 .14

9. Irrigated by 1 .31 .50 .B5-.02
Canal

10. Irrigated by 1 .3B .61 .2B
Tank

1l. Irrigated by 1 .B7-.03
Wells

12. Total Area 1 0
Irrigated

13. Rainfall Index 1

Data are from the period 1901-1972 but each
correlation coefficient is based upon the number
of data points available for· that pair of variables
-- hence the number of cases and their statistical
significance varies over the matrix.
* Not computed.



Table 8. COMPARISON OF MAJOR CANALS OF U. P.

Source: B. Singh and S. Mishra, Benefit-Cost Analysis of the Sarda
Canal System, Asia PUblishing House, N.Y., 1965.

25.9

Sarda

Normal Rainfall (Inches) 39.68

Irrigation Channels (Miles) 7,013

CUlturable Command
.(Million Acres) 7.288

Irrigable Area (Million Acres) 1.887

Irrigated Area (Million Acres) 1.077

Irrigable Area per mile of
total channels (Acres) 189.12

Irrigated Area per mile of
total channels (Acres) 107.92

Culturable Comriland Area per
mile of total channels (Acres) 730.4

Percentage of Irrigable to
culturable commanded area

Upper Ganga

32.86

4,054

3.716

1.727

1.489

281.26

242.48

605.0

46.4

Lower Ganga

34.06

3,993

4.993

1.302

1.125

248.29

214.31

856.3

26.2

Percentage of flow to total
irrigable area

Percentage of flow to total
irrigated area

Percentage of lift to total
Irrigated Area

Percentage of Kharif to
total Irrigated Area

percentage of Rabi to total
Irrigated-Area

Acres Irrigated per cubic
feet per second of average
water discharge utilized:
(a) Kharif

(b) Rabi with sugar-cane

Acres irrigated per cubic ft.
per second of average water
discharge at head
(a) Kharif
(b)" Rabi with sugar-cane

percentage of cusecs utilized
to discharge (a) Kharif

(b) Rabi

Total capital Invested
(Rs. in Crores)

Percentage of Net Revenue
,to total capital invested

57.06

76.35

23.65

55.63

44.37

88.0

182.0

73.0
121.0

69.7
58.9

25.83

3.47

86.21

85.41

14.59

52.57

47.43

187.0

441.0

137.0
263.0

68.1
75.6

5.23

23.80

86.31

77.25

22.75

40.80

59.20

132.0

217.0

114.0
130.0

71.3
66.1

4.73

18.02



Table 9. ANTICIPATED AND ACTUAL RATES OF RETURN TO PRIVATE GROUNDWATER INVESTMENT

Shallow Tubewe11
with Pumpset

Anticipated Returns to the
Economy Far.mer

Actual Returns to the
Economy Farmer

Bihar
Gujarat
Haryana
uttar Pradesh

Dugwe11 with Pumpset

50+
23
22-27
16-41

48
30
39-66
17-44

n.a.
20
50+
50+

43
30
16-129
22-33

Andhra Pradesh
Gujarat
Karnataka
Madhya Pradesh
Maharashtra
Tamil Nadu

Source: Abbie; Harrison and Wall (1982)

27-30 18-26 37-50+ 16-50+
23 26 15 12
12 19 26 21
17 35 41 37
23-50 23-40 18-50+ 11-50
19-20 28-29 26 16



Table 10. SUMMARY OF ANTICIPATED ECONOMIC RATES OF RETURN ON SURFACE IRRIGATION PROJECTS

Ex Ante Rates of Return (%)

Rajasthan Canal
Madhya Pradesh (med.)
Karnataka Tanks
Haryana
Punjab
Maharashtra II
Pochampad
Kadana

Source: Abbie, Harrison and Wall (1982)

30
18
20
32
36
15
14*
12*

*Ex-post



Table 11. INDICATORS OF GROUNDWATER IRRIGATION DEVELOPMENT SINCE 1951

Dugwells Private Tubewells Public Tubewells Electric Pumpsets Diesel Pumpsets
Thousands Thousands Thousands Thousands Thousands
of Units Average of Units Average of Units Average of Units Average of Units Average
(Cumu- Annual (Cumu- Annual (Cumu- Annual (Cumu- Annual (Cumu- Annual
lative) % change lative) % change lative) % change lative) % change lative) % change

1950/51 3,860 3 2 21 66

1960/61 4,540 (1.6) 22 (22.1) 9 (16.2) 200 (25.3) 230 (13.3)

1968/69 6,100 (3.8) 360 (41.8) 15 (6.6) 1,090 (23.6) 720 (15.3)

1973/74 6,700 (1.9) 1,140 (25.9) 22 (8.0) 2,430 (17.4) 1,750 (19.4)

1977/78 7,425 (2.6) 1,700 (10.5) 30 (8.1) 3,300 (8.0) 2,350 (7.7)

1979/80 7,780 (2.4) 2,110 (11.4) 36 (9.5) 3,950 (9.4) 2,650 (6.2)

1984/85

(target) 8,980 (2.8) 3,310 (9.4) 51 (7.2) 6,460 (10.3) 3,550 (6.0)

Note: The electric and diesel pumpsets are used on various types of wells, so that the total number of wells
is the sum of dugwells and tubewells both public and private. The total number of power pumped wells
is the sum of diesel and electric pumpsets. pumpsets are also used for surface lifts (i.e. where no
wells exist).

Source: Abbie, Harrison and Wall (1982)



Table 12. FINANCIAL RETURN OF PUBLIC IRRIGATION WORKS (Area in million hectares, amount in million rupees)

Particulars

(1)

Area irrigated

Capital outlay

Accumulated interest

Accumulated revenue

Sum-at-charge

Gross receipts

Working expenses

Revenue

Interest

Profit/LoSs

*Provisiona1

Source: Srinivasan (1976)

End of End of End of
First plan Second plan Third Plan
(1955-56) (1960-61) (1965-66) (1966-67) (1967-68)

(2) (3) (4) (5) (6)

7.55 9~33"' 12.72*' 12.87* 14:.40*

3,932.00 6,643.60 13,759.70* 14,388.80* 15,181.40*

814.80 1,539.70 3,833.70 4,111.50 4,555.30

1,348.60 1,502.50 1,859.60 1,734.80 1,947.70

4,746.80 8,183.20 17,593.40 17,397.80 17,737.30

160.90 223.50 348.50 319.40 370.40

105.90 161.70 295.80 310.80 329.80

56.00 61.80 52.70 8.60 40.60

103.40 206.60 588.60 577.70 606.50

(-) 48.40 (-) 144.80 (-) 536.• 00 (-) 569.10 (-) 565.90



Table 13. STATEWISE INFORMATION ON WATER RATES AND GROSS VALUE FOR
HECTARE OF RICE AND WHEAT

Water rate Yield Harvest Value of Percent-
Crops per hectare per price produce age of

(Rs. ) hectare at par per column
(kg) level hectare 2 to

{Rs. per (Rs. ) column 5
quintal)

(1) (2) (3) (4) (5) (6)

1. Andhra Pradesh
Rice 37.05 1,428 98.44 1,406 2.6

2. Bihar
Rice 37.05 926 59.63 553 7.0
Wheat 22.5 940 87.02 818 2.7

3. Gujarat
Rice 45 to 62.5 1,358 101.39 1,377 3.2 to 4.5
Wheat 45 to 62.5 1,529 92.69 1,417 3.1 to 4.4

4. Haryana
Rice 24.04 1,433 53.96 773 3.1
Wheat 14.5 1,822 69.27 1,262 1.1

5. Kera1a
Rice 12.5 to 25 1,447 107.56 1,556 0.8 to 1.6

6. Madhya Pradesh
Rice 25 1,167 93.39 1,090 2.3
Wheat 10 to 25 970 81.59 791 1.2 to 3.1

7. Maharastra
Wheat 22.5 626 123.47 773 2.9

8. Mysore
Rice 40 1,474 74.09 1,092 3.6

9. Orissa
Rice 2.5 to 20 1,171 N.A. N.A. N.A.

10. Punjab
Rice 24.4 1,326 53.96 716 3.4
Wheat 14.6 1,953 69.27 1,353 1.1

11. Rajasthan
Wheat 13.1 to 25 1,140 92.54 1,055 1.2 to 2.3

12. Tamil Nadu
Rice 40 to 50 1,517 73.79 1,120 3.52 to 4.4

13. Uttar Pradesh
Rice 10 to 35 1,483 52.69 781 1.2 to 4.4
Wheat 10 to 30 1,323 78.72 1,041 0.9 to 2.8

14. West Bengal
Rice 13.4 to 31.25 1,824 128.32 1,699 0.8 to 1.0

Source: Report of the Irrigation commission (1972).



Table 14. WATER CESS AS PER CENT OF GROSS VALUE OF RICE PER ACRE

District

1900 1942-43 196B-69

East Godavari 9.01 5.4 2.5

West Godavari 9.00 5.4 2.5

Krishna 9.7 6.1 2.4

Guntur 10.4 5.5 2.2

Source: Srinivasan (1976)



Figure 1. Foodgrain, population, rainfall and irrigation in India from 1901 to 1981.
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Figure 2. Actual and weather-adjusted yields, all cereals, India,
1960-61 to 1977-78.
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Figure 3. Yearly distribution of monsoon rainfall over India, 1947 to 1978.
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Figure 4. Chart showing impacts of environment and resources on irrigation project goals,
applicable water use efficiency and technology requirements.
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17
The Global Food Situation and the
Choice of Development Strategy

John W. Mellor

During the next few decades t.l-te ~rld food situation will be
unusually dynamic. An ever-increasing mnnber of African, Asian and
Latin American countries will pass through a devel<:Jplront phase in
vtlich rising per capita incaoos will fuel a shaIp increase in the
danestic demand for fooo. The still-fledgling agricultural sectors
of many developing cOWltries will be hard-pressed to lOOet such food
demand increases. This will put added pressure on the export
capabilities of the rrore mature econanies.

At present the w::>rld is locked in the throes of a major reces
sion, which has significantly reduced roth the rate of food demand
grcwth and b'1.e level of real focxi prices. But once this recession
has run its course the interaction of long pent-up incore and
grCMth factors will very likely proouce a strong increase in foed
demand grCMth throughout the developing ~rld. Rising incores in
the developing world will necessarily raise the effective danand
for food, because of the high marginal propensity of low-income
pecple to spend increments to incane on f0Od. 'lhis may \tell pro
voke a gradual rise in the real price of food, as total 'lhird.World
demand for fom shifts far rrore rapidly than supply.

Under such circumstances it bec<::m=s economic for rrost African,
Asian, and Latin American countries to place. a far greater anphasis
on agricultural production in their developnent strategies than
they have in the past. SUccess in such an effort will not only
help rooet the rising demand for foodstuffs in the developing world,
but will also help provide the wage cpOOs needed to stimula·te broad
basel economic growth. In t.lti.s sense, the econanic pressure on the
focxi front Oller the next decade may well have a salutaJ:y effect on
the pace and pattern of developnent.

Focxi in the Structure of Econanic Gra.-rth
Despite the neErl for acceleratErl food production growth· in the

developing \¥Orld, all too few developing countries have paid ade
quate attention to the canplex problems of agricultural production.
i'by don't rrore of these countries choose to follow the example of
Japan, for whan agricultum represented the leading sector in a
pattern of developrcent that led to highly advanced econany? The
answer is simple. The leadership in rrost of these countries has
tended to e:JUate develop:nent ",lith industrialization, especially
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heavy industrialization, and to generally overlook the critical
role that food and agriculture can play in fostering industriali
zation. other than Japan, the two leading exceptions to this rule,
are Taiwan and the ~jab of India.

Among many developing countries the CQ11'OC)n pattern is for
agriculture to make only a residual claim on goverI1l1'ent resource.
For example, in Africa, a continent where per capita foo:1 produc
tion has declined 15 percent since 1969-71, a recent study found
that the rnerlian govemnent expenditure on agriculture was only
7.6 percent of the total governrrent budget (Table 1). other stu
dies have sug~sted that p..1blic sector allocations to agriculture
are even lower in Latin America (Elias 1981).

Sudl low levels of· goverrment invesbnent .in agriculture have
done little to foster the type of technological innovation in
agriculture needed to stabilize the supply-danand imbalances cre
ated by economic growth. Be~ 1961-65 and 1973-78 net imports
of rrajor fooo. staples by developing countries (excluding the
People's Republic of Olina) increased fran al:x:>ut five million tons
to 23 million tons, an average rate of increase of 13 percent per
year (Paulino forthcaning).

What is the constructive role that a technologically dynamic
agricultural sector can play in eoonanic developrent? First, it is
important to recognize that food and anploynent represent two sides
of the sarre coin. Latl-incare people spend the bulk of additional
incane on foo:1. For example, in India the lalx>ring class spends 60
percent of increm:mts to incare on grain and nearly 80 percent on
focrl products as a \\hole (Mellor, 1978). '!hus, any developnent
strategy v.hich stresses high anployrrent of necessity produces a
large increase. in the demand for focrl, recause of the high marginal
propensity of the poor to buy foOO.. If /lOre focxl is not forth
caning, food prices will rise, the real cost of labor will in
crease, and investJrent will swing to rrore capital-intensive proces
ses. Tlms, we can see that a high anployment policy is a high foo:1
demand policy. I will ccmoont later on the implications of this
for the global food econany.

Second, food and enployment are intimately related through the
multiplier effects of agricultural growth and developrent. Through
the na-l seed-fertilizer inputs, technological mange in agriculture
greatly increases the anount of total prcxluction. SUch technolo
gical mange also raises t."le incanes of landowning fanners, who
spend a significant proportion of their new incane on a wide range
of local gocrls and services. Various countI:y studies (e.g., Hazell
and Roell, forthcaning) indicate that typically 40 percent of
incranents to incane of fanners is spent on locally produced non
agricultural goods and services. Such expenditure significantly
increases enployment, and thus expands the nonagricultural anploy
nent C>pPJrtunities for the rural fOOr. Since the fOOr sperrl a high
percentage of their additiona! incane on food, greateranployrnent
c:pportunities for the poor serve to further stimulate agricultural
growth.

\'le see then that an agriculture-based strat6JY of econanic
developrrent stimulates growth in other sectors of the econany.
Because that growth is anployrnent intensive, it is also a:JUity



Table 1. Percentage of Gove~nt Expenditure Allocated to Agriculture in Selected African
Countries, 1963-1973.

Average All
1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 Years

Kenya 17.9b
18.1

b
14.3

b
12.4

b
12.5

b
12.9

b
11.0 9.0 10.0 12.1 13.0

l-ialawi 8.8 10.4 12.5 11.9 15.4 15.4 12.4

Tanzania 13.6b
l1.8

b 8.~ 8.3 10.2 11.3 9.5 9.9
c 10.4

Uganda 8.1
b

6.7
b

8.5
h

8.0
b 8.2 6.6 9.5 8.7 9.1

Ivory. Coast S.8c
6.3c 6.8 8.4

c 7.6

Ghana 6.4 5.4 8.8 7.5 7.4 6.5 5.3 5.1 4.9 5.6 6.5 6.3

Rwanda 4.6 5.9 5.1 4.9 5.1 4.6 5.0

Ethiopia 3.0 2.7 2.8 4.2 3.6 5.0 8.7
c 8.4

c 4.8

Sierra Leone 3.6b 3.1h 4.8b 4.9b 3.Sb 7.8b 4.6

Liberia 1.8 1.8 1.5 2.7 3.8 3.8 2.6

Source: Nicholson, Esseks and Khan (1979)

aActual recurrent. and capital expenditures, unless othenvise indicated.

bFisca1 year.

cEstimated•
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orientoo, in the sense of providing greater incanes and job fOssi
bilities for 1000N'-incare groups.

It is important to recCXJnize that the key ingredient to an
agricultural strategy of developoont is productivity increases in
agriculture. 'Ihroughout the \«>rld, even in Africa, the rate of
groYlth of the cropPed area has declinErl substantially in the past
decade. An ever-increasing prqx:>rtion of the food needed to flEet
the rising demand for foodstuffs must therefore care fran increased
yields per unit of land.

In recent years crop yields have in fact been the main con
tributor to the growth in food production in the developing world.
According to the data in Table 2, between 1961 and 1977 output per
hectare of major food crops increasErl by 1.87 PerCent annually, and
accountoo for IlDre than 70 percent of production grONth. During
this ti.Ire period increases in the harvestErl area averagErl only O. 71
percent a year and contributErl the other 30 percent.

Productivity increases in agriculture, whidl are now needErl in
many developing countries, ra:JUire prolonged and continuous techno
logical change in agriculture. DependinJ on the particular situa
tion, the· canp:ments of the new agricultural technology - seeds,
fertilizers, and irr;igation - produce yields two to four t.i.nes
higher than those achiE!'ied with traditional inputs. For example,
through the adoption of the new agricultural technology, average
cereal yields in India increased by 29.2 percent between the period
1954-55 - 1964-65, and 1967-68 - 1977-78 (Hazell 1982). Such yield
increases ra:JUire ~~ develCJfJllant of agricultural research systans,
local extension facilities, and effective fertilizer and credit
instibltions.AlI of this distinguishes an agricultural strategy
of developnent where food, agriculture and enployment are all
anphasized•

Food Demand and Production in the Developing WOrld
It is possible to pinpoint the need for an agricultural-based

strategy of development in the developing world by examining the
food situation in several developing countries.

Twenty Third World countries, containing sane 700 million
people, averaged growth rates of 4 PerCent or better in per capita
incane during the period 1970-77. Eight of these countries, all
major oil-exporters (Algeria, Indonesia, Iran, Iraq, Mexico,
Nigeria, Saudi Arabia, and Venezuela), had an aggregate IDpulation
of 361 million in 1977 am an average per capita incaTe growth rate
of 5.6 percent per year. Because of the large increase in oil
prices, these eight oil-producing countries have experiencErl a
large gra'lth rate in national incane relative to their stage of
developnent. This, in tum, has sparked an extraordincu:y rise in
the demand for food in these countries, a demand that the still
fledglinJ agricultural sectors of these countries has been unable
to rreet. Thus, in the period 1970-77 food imports by these coun
tries· grew at an unprecedented rate of 19 percent per year in real
terms. Even though oil revenue grONth nCM has slowed, food con
sumption will continue to increase rapidly as their foreign invest
roont declines, danestic invesbnents mature, and as higher proper...;
tions of incaoo are consmned.

Perllaps rore symptanatic of the future, hCMever, are the



Table 2. Average Annual GrCMth Rates of Production, Area Harvested
and Output per Hectare of r-1ajor Food Crops in Developing
Countries, By Region, 1961-77.

Country
Group

Average Annual Gr~ Rate,
1961-77

Area Outp.1t per
Production Harvested Hectare

(percent)

Relative Contribution
to Production Growth

Area Output per
Harvesterl Hectare

(percent)

Developing 2
2.59 0.71 1.87 28 72Countries

(Excluding
China) (2.63) (1. 00) (1.62) (38) (62)

As' 2 2.64 0.34 2.29 13 87l.a

(Excluding
China) (2.77) (0.66) (2.09) (24) (76)

North Africa/
Middle East 2.53 1.12 1.40 44 56

Sub-Saharan
Africa 1.50 1.28 0.22 85 15

Latin Airerica 3.20 1.78 1.39 56 44

Source: Develope:} by Leonardo Paulino, International Food Policy Research
Institute fran FAD data.

Note: 1Annual gr<Mth rates of production may differ slightly fran those
shown in Table 1 as data exclude the output of bananas and plantains
for which estimates on area harvesta:1 .are, not available.

2For the People's Republic China, trend values for 1961 and
1977 were basai on 1962-77 data.
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gro,.1th p:1tterns of th.e twelve rapid growth Third "vorld countries
that are not major oil-exporters. These countries (Brazil, Hong
RoD], t.he Democratic Peq>le's RePJ.blic of Korea, and Republic of
Korea, Malaysia, the Philippines, Singap::>re, Syria, Tahvan, Thai
land, 'IUnisia, and TurlceY) had an average gro.'1th rate of ~r capita
incare of 5.6 percent' for the salle p3ricrl and an aggregate popula
tion of 349 million feq>le. In these bvelve countries the denand
for foOO. rose by well over 5 percent a year. Of course, these
countries are nav experiencing a substantial reduction in their
growth rates during the current global recession. But they have
the institutional base for sustainerl econanic grCMth, and will
reSlDOO a rapid pace as soon as the current recession has run its
course.

Sane of these rapid gro.-Tth countries may ~ll be able to
p..1rsue the tYfe of agricultural p;:>licies neederl to satiate demand.
The historical recoro, however, suggests that most of them will
not. 1his p;:>int is dramatically underscorErl by the fact that those
countries experiencing the ItDst rapid agricultural gra.vt..'1 have also
tendErl to increase their net foOO. imports.

Research at the International Foexl Policy Research Institute
(IFPRI) shows that the sixteen developing ,countries with the fastest
gro,.Tth rates in basic foOO. staples proo.uction over the ferioo.
1961-76 collectively rore than double:l their net foOO. imports (in
tons) during the samer:eriod. Fran 1961-76 the average gr~'1 rate
for basic foOO. staples production in these countries was 3.9 per
cent, rot the high grCMth rate in food imfOrts rreant that their
self-sufficiency ratio actually declined 2 percent. These data
demonstrate that mile it is p;:>ssibl~ for rapid gr<Mth countries to
achieve impressive increases in basic foai production, it is still
quite difficult for wch proo.uction to keep p:lce ,,'lith the rate of
foOO. demand growth.

The phenanenon of rapidly graring developing count:ry food
imports is captured by the data in Table 3. According to this
data, the grCMth rate in foOO. llnfOrts varies directly with the rate
of per capita incorre increase. ~e only exception to this finding
is the slowest gravth countries (less than 1.0% per capita incane
increase), whose relatively high rate of focxl imp:>rt growth is made
possible by large-scale foreign assistance flCMS. 'nle sanewhat
faster growth countries (3.0% to 4.9%) evince the type of food
irnfX)rt gravt.~ that is consistent wi.th their rate of incane in
crease. And. the very fast groy-1'th countries (over 5%) shCM an even
more explosive increase in fooo. imports.

Phases in Focrl Demand-Supply Growth
The way in which incane grCMth causes foo::l irnp::>rts to burgeon

during the development process is illustrated in Table 4. The
table, depicting five stylized phases of econanic gro.vt.~, shows
growth in food demand to a peak, and then diminution.

Row one of the table shows an early stage of econanic grCMth
in which people are very p::>or, desperately wishing to consume I10re
fooo., yet unable to do so because of low incones. In this stage,
poverty causes high death rates and hence only modest rates of
p::>pulation grCMth. '!he result i.s a 3 percent or less grwth rate
in effective dem:md for food - a rate that can be met by rrore
effort on a slightly expanded land base. In this stage population



Table 3. Exports, Imports am Net Trcne of Major F",Jd Creps in the Developing Countries, 1961/65 and 1973/17 Averages.

Exports

1961/65 1973/17 thar¥Je 1961/65 1973/17 0larx:Je 1961/65 1973/17 2000
c

(millial tons) (%) (million tons) (%) (million tons)

Annual Growth Rate
1961/65 - 1973/17

Exports Imports
(%) (%)

-1.6 -8.0 -40 -5.1 7.7
+3.8 +1.1 +48 1.8 3.3
-1.7 -4.0 -18 4.8 5.6
-4.7 -12.1 -65 2.9 6.6

-6.3 -10.9 +24 2.5 3.5

-3.6 -10.6 -58 -2.0 7.3

+0.9 ~2.9 -36 -4.6 7.1
+3.7 +1.4 -6 3.6 6.9

Total

By GNP/capita
d

growth rate

Less than 1.0\
1.0% - 2.9%

. 3.0\ - 4.9%
5.0 am over

By region Asia
North Africa/

Middle East
SUb-Sahara
Africa

Latin hterica

21.9 28.3 +29 27.2 51.3 +88

2.2 1.2 -47 3.8 9.2 +143
14.2 16.4 +24 10.4 15.3 +47

4.1 7.2 +76 5.8 11.2 +93
2.5 3.5 +41 7.2 1~.6 +116

7.6 10~2 +34 13.9 21.2 +52

1.4 1.1 -21 5.0 11.6 +133

2.9 1.7 -43 2.0 4.5 +127
10.0 15.3 +53 6.3 13.9 +122

-5.3 -23.0 -75 2.1 5.4

Source: Developed by leonardo Paulim, International Food Policy Research Institute fran FllO Data.

"NOtes: Trcne data inclOOe bran am cakes for feed use~ to minimize d:roble countiBJ, partial adjusbnents were made for "*teat flour
based on available figures for this c:amDd.ity as reported in the 1978 FWTrade YearllOoIq the People's Republic of Orlna is
not included in this table because of difficulties of developiBJ significant treOO coefficients in the face of large
politically relate:l fluctuations. Major foa1 crops here include cereals, p.l1ses, roots and tubers grot.1OOnuts, plantains,
and bananas.

~rts minus .inp:)rts.

bcalculated be~ the mid~ar.; of the indicated periods.

CProjections derived fran production am incate data for 1961-77 and UN population projections.

~ the period 1966-77. W
1.0
1.0



Table 4. canparison of Gr<Mth of Demand for Agricultural Camodities,
at Different States of Developoont, HYlX)thetical cases.

Percent of Rate of Rate of Incare Rate of
{Xlpulalion {Xlpula- };er capIta elasticity growth

Levels of in tion incare of in
development agriculture grCMth gro.rth demand danand

Vey low incane 70% 2.5 .5 1.0 3.0

I:I:M incooe 60% 3.0 1.0 0.9 3.9

Medium incane 50% 3.0 3.0 0.7 5.1

High inCa1e 35% 2.0 4.0 0.5 4.0

Vert high incane 10% 1.0 3.0 0.1 1.3

Source: MaptErl fran l-1ellor (1966).



401

grCMth roughly meets its (M11 denand for food.
As develoflnent occurs, the fX)pulation growth rate increases.

But, even rrnre imp::>rtantly, incane regins to grCM rapidly. The low
base inCClf'le carries a relatively high incooe elasticity of demand,
and so rising incane strongly augrrents the effect of p:>pulation
growth to increase the growth rate of demand for foo:l by sare 30
percent over the earlier phase. This exCeels all b.It the rost
rapid known rates of foo:l production growth. To maintain food
production grCMth rates as high as 4 percent reqiures the type of
land area expansion arrl technological innovation in agriculblre
that rrost developing countries are unable to achieve, at least in
the short run. For this reason most countries in the high growth,
medium incone stage find it necessary to rely upon rising levels of
food imports in order to satiate demand.

Eventually, of course, fOpulation grCMth rates decline, incane
elasticities of demand for food becane highly inelastic, and growth
in incane begins to have little effect on food consumption. Meet
ing demand growth then becanes rore manageable, particularly since
by then food production grCMb~ rates have becane institutionalized
at high levels. It is in this stage that food i.mp:>rts becane
unnecessary and agricultural su:rpluses begin to accrue.

Population Growth
The effect of fOpulation grCMth on demand for food requires

clarification because of its interaction with supply arrl demand
forces. AIthough incane grCMth will be the dynamic factor causing
food demand to rise in the caning decade, population growth will
play an indirect role in magnifying the consequences of that
growth.

It is no accident that during the early stages of developnent
food production growth keeps rough pace with population growth.
Population grCMth enlarges the rural labor force and hence the
capacity to produce food. If rOClunting pressure on larrl resources
rerluces labor proouctivity, per capita incane declines and per
capita food consumption descreases canparably.

The decline in rural incanes caused by population grCMth may
push IIDre rural youth into urban areas, thereby increasing urban
unanployrnent and depressing w:ba.n wage rates. The resulting na
tional political pressures may then cause governrrents to institute
tranSfer payments to lower incane w:ban pecple through food subsidy
and distribution programs. In many developing countries the re
sources to maintain such welfare programs 'full have to be provided
by foreign assistance. Such foreign assistance, interacting with
fX)pula-tion grc:M:ll, may well be an imfX)rtant. source of food danand
growth in the next decade for those low-inccma -countries not yet
experiencing rapid productivity and incane increases. In reCent
years foreign assistance programs have certainly playerl a leading
role in facilitating the rapid growth in food imports by the least
developed countries of SUb-saharan Africa (Table 3).

~men a developing counb:y begins the process of sectoral
transfonnation and capital fonnation in the nonagriculblral sector,
rapid population grCMth serves to fuel. that process. The supply of
labor for growth of the nonagriculblral sectors is in effect highly
inelastic. Under these circumstances of rapid grCMt:h in capital
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stock and labor force, the supply of wage gxrls - primarily food 
will be the operable constraint to developnent (Lele and Mellor
1981) • Unless rapid and prolonged tedmological Lrmovation in
agriculture takes place, the growth l'IlOI'le11tum can only be sustained
by rapid grONth in exports or foreign lx>rro.'1ings to pay for rapidly
gror.ring food imports. If such technological advances do occur in
agriculture, the extent of the upward pressure on food prices
becOl"leS the product of the canplex relationship bet~ the rate
and nature of tedmological change in agriculture, and the rate of
growth in nonagricultural employment and incane (Lele and Mellor
1981) • In nost cases the rapid application of m:xlem high-yield
agricultural technology will tend to restrain the rise in agricul
tural prices.

Conclusion
The closing decades of the twentieth centw:y will see vast

p-Jp..1lations in the developing coWltries of the w:>rld rroving into
the high grooth, medium incane stage of d.evelopnent. I)Iring this
p-ariod the ever-rising demarrl for food will place increasing pres
sure on these countries to increase their rate. of food production
growth, in order to minimize their need for food .i.mp:>rts and to
restrict the growth in real food prices.

Under these CirCLmlStanCes Jrost developing countries will be
well-advised to place a far greater emphasis on agricultural pro
duction in their development strategies than they have in the past.
Increased food proo.uction represents an important, if not neces
sa:ty, condition for continued. econanic growth and poverty allevia
tion throughout the developing w:>rld. In rrost countries accel
erated. food production growth requires the widespread dissemination
of technological change in agriculture. t'bile such technological
change may not lead to greater self-sufficiency in the short-run,
it cbes provide b"1e expanded. supply of wage goods and the inccme
Im.lltiplier effects needed to stimulate further econanic growth.
Technological change in agriculture leads to increased food market
ings and incanes on the part of the rural elite. These incane
increases in b.1rn support the ~ansion of employment cpportunities
for the fXX>rer classes, throU<Jl"1 the developrent of lal:x>r-intensive
nonagricultural production. The develOfXtlent of a 9l1all-scale,
labor-intensive indust:ty based on agriculture helps to pave the way
for the emergence of a successful export indust:ty, as the recent
examples of Japan and Taiwan clearly suggest.

It is important to recognize that the rom mature econanies
have a critical role to play in the success of such an agriculture
led strategy of econanic grCMth in the developing world. Food aid
by the developed countries is frequently essential in stabilizing
the food supply-danand imbalances caused by peak periods of food
derran.d growth. The developed coWltries also possess the funds and
the technical expertise to assist developing countries in under
taking the types of infrastructural improverrents needErl to accel
erate fooo. proo.uction. Such aid and assistance by the rore mature

. econanies not only serves to prcm:>te a nore egalitarian pattern of
econanic grCMth, rot also helps to relieve the ve:ty onerous prcb
lens of food production and const.m1ption instability that are an
integral Part of the \'hole developnental process.



403

NarES

*1 appreciate the assistance of several colleagues at the
International Fooo. Policy ReScard1 Institute, particularly Richard
H. Adams, Jr. for his wm:k directly on the paper, and Leonardo
Paulino and J. S. saDna for their continuing \'lOrk on basic food
trend'3 in the developing \\Qrld.

REFEREtCES

Bachman, Kenneth L., and Paulino, Leonardo A., Rapid Food Produc
tion GrCMth in Selected Developing Countries. Hashirigton,
D.C.: International· Food Policy Research In.c;titute, Research
Report 11. o::tcber 1979.

Elias, Victor J. G:>vernment Expenditures on Agriculture in Latin
America. Washington, D.C.: International Food Policy Re
search Institute, Research Report 23, ro1ay 198!.

FAO. "Production Yearbook Tapes, 1975 and 1978." Rane, 1976 and
1979.

Hazell, P.B.R., Instability in Indian FO<X1grain Production, Wash
ington, D.C.: International Food Policy Research Institute, .
Research Report 30, May 1982.

Hazell, P.B.R., and Roell, Ailsa, Rural Household Expenditure
Patterns and Their Implications for Development Strata;Iies:
Studies in Malaysia and Nigeria. Washington, D.C.: Interna
tional Fool Policy Research Institute, forthcaning.

Lele, Uma and Mellor John W., "Teclmological Olange, Distributive
Bias and Labor Transfer in a Two-sector Econany," OXford
Economic Papers, Vol. 33, No.3, Novanber 198!. --

roollor, John ~'l., The Econanics of AgricultUral Developnent. Ithaca,
N.Y.: Cornell University Press, 1966.

Mellor, John ~v., '!be New Econanics of GroNth, Ithaca, N.Y.: Cornell
University Press, 1976.

r~llor, John W., "Focrl Price Policy and Incane Distribution in
LaN-Incare Countries." Econanic Development and CUltural
Change, Vol. 27, No.1, CX:td:>er 1978, pp. 1-27.

t1ellor, Jom W., "Third w:>rld DevelC>fl'OOllt: Food, Employment and
GrCMth Interactions." American Journal of h]ricultural
Economics, Vol. 64, No.2, May 1982.

Nicholsen, Nonnan K., Esseks, John D. and Khan, Ali A. "The Poli
tics of Food scarcities in Developing Countries. n In Food
Politics and Agricultural Develcpnent: case Studies i"'ii"the
Public Policy of Rural Modernization, ed. Hopkins, Puchala and
Talbot. Boulder, .Colorado: Westview Press, 1979. .

PaUlino, Leonardo A., Food in the Third Horld: Past Trends and
Projections to 2000•. \'lashington, D.C.: International Fool
Pol~cy ResearCh Institute, forthcaning.



18
Reforming the Global Agricultural
Research Support System

Vernon W. Ruttan

The architects of the post ~brld War II set of global institu
tions included the problems of rreeting \,,lOrld food needs and re
ducing poverty in rural areas as essential elements of their vision
of a VJOrld cannunity that could assure all pecple of free:ian fran
want and insecurity. They sought to achieve this vision by the
creation of a set of global btlreaucracies - the U.N. specialized
agencies.

The establisl'Inent of a U.N. Foal and Agriculture Organization
(FJlD), headquartered in Rane, was the major institutional response
to the concern for free:ian fran hunger and the reduction in rural
poverty (Hambridge). The explosion in the number of new nation
states associate:i with the decolonization of the 1950s and 1960s
placed new demands for assistance on the FAO system which the FAO
ooreaucracy was W1prepared to accept and which the Fl'D governing
council was unwilling to support. The result has been the emer
gence of a welter of bilateral and multilateral agricultural pro
grams designed to support or coordinate agricultural develorrn=nt
efforts in fOOr countries. The effect, by the late 1970s, was to
create a "tower of babel" in which canpetition annng and between
assistance agencies and assistance recipients is trore characteris
tic than is coopera.tion.

It is again time to give serious thought to the structure of
international assistance for agricultural developnent. In this
note I first describe the changing structure of international
support for agricultural development. I thf'J1 turn to a discussion
of sane specific prd:>lans in the area with \'hich I am trost fami
liar - financial and technical assistance for strengthening na
tional agricultural research capacity. I then tum to an attanpt
to suggest sc::xoo of the reforrrs in the support for agricultural
research that should be considere:i.

But the perspective presente:i in this paper is not confined to
agricultural research. Both the analysis and the suggestions for
reform have implications for other developrrent assistance activi
ties in support of agricultural production and rural develo};XreI1t.

The needed refonns are so substantial that, until they are
made, increases in the transfer of resources to poor countries as
advoeate.1 in the reports such as the Brandt camnission and the
Presidential Canmission on ~rld Hunger, would be largely counter-
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productive. The reforms are imperative oocause development of
national agricultural research capacib.l is one of the nnst effec
tive ways to I:atlove the ITDst serious constraints on the ability of
poor countries to ~et their basic needs and to sustain other
agricultural and ~rteral developnent activities.

Institutions to Support Agricultural Developnent
1

In this section I review and assess recent trends in the
capacities of the national and bilateral assistance agencies.

The National Aid Agencies

,;;: i
Bilateral tedinical assistance to agricultural developnent

during the post war period has been dominated by three major na
tional prCXJrams -- ..:those of the Unital States, the united Kingdan
and France. r.bre ~ently Gernany has hecate an actor of major
significance. A nurOber of other nations -- Canada, Australia,
Sweden, Holland, Be~gium, Switzerland and Japan - occupy smaller
and nnre specializ~ roles.

In recent yea.i;S,ioost bilateral prCXJrams have run into in
creasing problems stemming fran weakened d.onestic support, de
clining professioIlilI, capacity and difficulty in adapting their
style of operatio~~ to the changing political and professional
enviroI11lents in the:~ountries in which they fttUrk. '!he bilateral
programs have also been weakened by their tendency to let political
objectives subvert prOCJram content.

In 1973 the u.S. Congress nandated, under its new directions
legislation, that U.S. develofl'OOnt assistance be targetErl at neet
ing the basic needS .of the poorest people in the developing coun
tries. Yet during;;the 1970s the USAID budget for bilateral devel
opmant assistance haS declined in real purchasing pcA'ier. It has
also declined relative to the budget for bilateral security assis
tance (Table 1). The result has been a decline in USAID resources
allocated to countries where technical and institutional develop
nent needs are rrost severe and an increase in 2esources allocated
to countries considered politically sensitive. In many countries
the U.S. programs of assistance for agricultural and rural develop
rent have been reduced to filling in the technical assistance,
research and training gaps resulting fran over-ambitious l'brld Bank
projects. On the positive side a larger share of u.S. development
assistance has been Clllocated to the agricultural sector and within
the agricultural sector a larger share has apparently been devoted
to research in fooci. crops.

The Peace COl:ps. should also be rentione:1. The Peace COl:ps has
played a major role,m educating young Alrericans to realities of
village and urlJan life in developing countries. The education has
ccxre at a stage in the life of rrost Peace Col:pS volunteers when
they were highly receptive to such learning experiences. l-1any
returned Peace Corps volunteers who have gone on to acquire the
graduate ooucation necesscu:y to help than to understand and inter
pret the significance of their experience are rDIl highly skilled
AID staff rranbers, productive scholars, and citizens who have an



TaD...e .... n.JK£.L\ift lUg BUUGIST BT CATtXiORY, FY 70-85 (out1aya, al1liona of dollara)

1970 !2!! 1972 1973 1974 1975 1976 !!1! ill! 1979 !!!!!. 1981 19821 198)1 1984 1 19851

I. Econc.1c and Financial Allaiatance

Multilateral Asaistance

International Financial
Inatitutiona/Mu1tilatera1
Deve1~nt Banka 224 201 276 324 446 569 902 875 858 683 784 955 1,109 1,253 1,366 1,316

International organizations ...ill ...ll.2. ...ill. ~ ...lli. ...ill. ...!!! ~ ...lli. ...!22. ..l.il ~ --ill ....E! ---!!l ~

Subtotal I Multilateral
AIIs1stance 337 330 472 510 614 684 1,045 1,125 1,088 '882 1,027 1,291 1,359 1,477 1,599 1.554

Non-Military Bilateral Asshtance

Bilateral Development baiatance
Deve1Dp11l1!nt Asaiatance (AID) 1.040 1,087 926 837 863 940 1,001 976 1,007 1,175 1,366 1.544 1.605 1,720 1.768 1.818
Public La.. 480 - Food Aid 937 918 993 754 639 936 693 850 808 976 1.073 1.254 1.141 1.028 1.004 98B
Peace COrpa 90 89 77 74 81 86 69 87 87 94 101 99 105 98 98 98

BUatera1 Strateqic AllBiaUnce
Ze:onOlDic Support Fund/

security Support
Asaiatance/Peacekeeping
Operations 485 460 717 645 382 396 601 1.062 1,908 1,755 1,904 2.082 2.471 2,737 2.973 2.976

Refugee baiatance 43 76 42 75 166 466 384 465 455 436 395
Indochina Post-Mar

Reconstruction
Assistance .2!t ~ ~

Subtotal: Non-Military
Bilateral Asaistance 2.552 2.554 2.713 2.310 2.254 2.930 2,471 2.975 3,885 4,166 4,910 5,363 5,787 6,038 6,279 6,275

OffsetUnq Receipts/Other --=.!! --=1.! -=2. -257 -128 ~ -301 ~ ....:.ill -304 ....:.lli. ...=ill. ..:12!. -451 -476 -494

Subtotal, Econe-1c and
Financial Assistance 2.875 2,Il12 3.178 2.563 2.74:> 3.559 3.215 ).734 4.628 4.744 5.626 6.297 6.748 7.06~ 7.402 7.335

II. Military AIIs1stance

Grant Military Ass1stance 548 510 563 485 460 556 367 209 169 140 219 228 317 203 137 124
Foreiqn Military Training 25 22 28 26 22 40 50 51 53
Foreign Military Credit Sales 61 520 216 356 406 247 280 570 570 6~0 644 507 755 913 1,363 1.653
Military AIIsistancel South

Vietnam 402
Enlergency security AIIsistancp

Relocation of Facilities:
Israel 640 930 31 341

Offsetting Receipt''!
Other ~ ~ ~ 2! ~ -256 ~ -311 :.!!2. ::ill ~ .1!! ...:.!! ~ ...:!! ....:.!2

Subtotal, Military Assistance 593 995 719 865 1.312 1.879 1.101 494 484 563 875 1,049 . 1,015 1.099 1.522 1.811

TOTAL FOREIGN AID 3.468 3.807 3.897 3.428 4.052 5,438 4,316 4.228 5.112 5.307 6,501 7,346 7,763 8.16~ 8,924 9.14&

I EsU_tes

Source: Budget of the U S. Government. Fiscal Year 1972-Fisca1 Year 19B).



Table 1 (cant.) FOREIGN AID BUDGET BY CATEa:lRY, FY 70-85 (outlays, millions of dollars)

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1:> :.: 19831 19841 1985 1

Multilateral Assistance 9.7 8.7 12.1 14.9 ·15.2 12.6 24.~ 26.6 21.3 16.6 15.8 17.6 17.5 18.1 17.9 17.0

Non-Military Bilateral Assistance

Development Assistance 30.0 28.6 23.8 24.4 21. 3 17.3 23.2 23.1 19.7 22.1 21.0 21.0 20.7 21.1 19.8 19.9
Food Aid 27.0 24.1 25.5 22.0 15.8 17.2 16.1 20.1 15.8 18.4 16.5 17.1 14.7 12.6 11.3 10.8
Economic Support Fund 14.0 12.1 18.4 18.8 9.4 7.3 13.9 25.1 37.3 33.1 29.3 28.3 31.8 33.5 33.3 32.5
Other 2.6 2.0 2.0 2.2 9.1 12.1 4.1 2.1 3.2 4.9 8.7 6.6 7.3 6.B 6.0 5.4

Military Assistance ~ ~ 18.5 25.2 ~ ~ ~ .!.!.:2 ...2.:.1 10.6 .!1.=2. !!:1. .!1.=.l:. .!1.=2. !2.:..!. 19.8

Tota12 100.4 101.6 100.3 107.5 103.2 101.1 107.0 108.7 106.8 105.7 104.8 104.9 105.1 105.6 105.4 105.4

1Est imates

2Tota1s exceed 100\ because of offsetting receipts to economic and financial assistance and because of rounding.

Source: Budget of the U.S. Government, Fiscal Year 1972-Fisca1 Year 1983.
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acute sensitivity to international affairs. fut invesbnent in the
Col:ps (and in the youth volunteer agencies in other countries)
should be dlarged against the nation's ooucation budget rather than
its foreign assistance budget.

The Development Banks

The World Bank has becane an increasingly imfOrtant source of
funding for agricultural developnent. During its early years
support for agricultural development ViaS largely a by-prcrluct of
major multi-puqx:>se infrastructure invesbtEnts in hydroelectric,
transportation and related developnent areas. Over time project
funding for agricultural resource developrent achieved increased
anphasis. Beginning in the rnid-1960s the l'brld Bank began naking
loans for the developnent of agricultural research and training
institutions.

As lending for agricultural developr.ent has increased the
World Bank has rapidly expanded its project lencl.inJ arrl management
staff capacity. As the World Bank's anphasis on agricultural
research, extension and education projects has expanded, its effec
tiveness has declinoo. A concern with the transfer of resources
has increasingly daninated the capacity of the recipient countJ:y to
implement and manage bank-funded projects. In the area of agricul
tural research Bank support for facilities development has often
outrun the developm:mt of capacity to manage and staff the new
research facilities. The result is resource dissipation rather
than resource transfer (cardwell, M'::>ana.w and Ruttan).

These observations also apply, but with somewhat less force,
to the regional developroont banks for Latin America, Asia and
Africa. Because of their nore limitoo financial resourceS their
lending is IlDre likely to match the scale that is apprcpriate in
the smaller countries in their region. But their staff capacity
for analysis and m:mitoring tends to be ~aker than that of the
I'hrld Bank.

The International Agricultural Research Systan

Since the mid-1960s, a new system of international agricul
tural research institutes anerged as perllaps the nost dynamic
canponent of the global agricultural support system. The initial
units in the systan, the International Rice Research Instib.1tc·
(IRRI), the International Wheat and M3.ize Research center (CDf1YT) ,
the International Center for Trcpical Agriculture (CIAT), and the
International Institute for Tropical Agriculture (IITA) were ini
tially funded by the privately end<Med Rockefeller and Ford Founda
tions. The further expansion of the institute system was made
possible by the major national aid agencies and the t'1orld Bank and
regional banks organizoo as the Consultative Group on International
Agricultural Research (CGIAR). The governance of the system is
characterizErl by a highly innovative system of funding am manage
ment. Vbile system funding and planning are centrally coordinated,
research rnanagerrent is decentralized to the individual institute
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level (Ruttan, 1982, pp. 116-146).
The new technologies develo,Pe<l by the institutes have contrib

utoo to significant expansion in carrnodity production, particularly
in \\heat and rice in a mtnber of px>r countries. The effectiveness
of the CliIAR system is, however, constrainErl by the lack of capac
ity of Host national research systens to make effective use of the
new knCMlooge and prototype technology that the CliIAR systan of
institutes is capable of prcxlucing. It is also increasingly rec<XJ
nizoo that sare of the dramatic contributions of the institutes was
the result of the ability to exploit lags in the application of
scientific and technical knowlooge. '!here is currently a percep
tion that the easy gains have been realizoo and that the institutes
thanselves have begun to lag in their capacity to take advantage of
recent advances in biological s:ience and technology in their crop
an:l livestock develo,P!lent programs.

Foundations and Private Voluntary ?\gencies

Fran the mid-1950s to the late 1970s the two major u.s. foun
dations, Ford and Rockefeller, ~re major innovators and supporters
of agricultural developmnt. The Rockefeller Foundation provided
much of the entrepreneurial and professional leadership for the new
agricultural research institutes. The Ford Foundation field of
fices attractoo sane of the best intellectual capacity of llmerican
universities to their very substantial agricultural and rural
development programs. By 1980, .as a result of the effect of infla
tion on the value of endowrrent portfolios am conscious decisions
to reorient program activities, neither Foundation \llaS playing nore
than a rrarginal role in agricultural developoont.

A number of private voluntary agencies that have been active
in the food aid am agricultural develCJfXrent field have expanded
their programs in the 1970s. In the u.s. this expansion has oc
curroo primarily with governroont support. Sore of the PVO's have
been a source of imaginative pr03ram initiatives. As their public
support has risen, however, their relationship to the USAID has
increasingly tended to evolve into a patron-client node (more than
75 percent of the CARE and catholic Relief budgets canes fran .
public sources). L'1 turn they have often taken on a major role in
IOObilizi~ political support for the AID programs.

Toward a Refonn of Agricultural Research Support

vmt can be done to replace the deficiencies that charac
terizes support for agricultural research, extension and rural
developnent prograrns in poor countries? In my judgment the basic
thrust of the refonn that is nee:ied is to IOOve away fran primary
reliance on the project approach. In suplX'rti~ agricultural
research the project systan should be largely replacoo by a "for
mula funding" or "revenue sharing" approach.

There have been rrany criticisms of the project approach fol
lowal by the major bilateral am multilateral developnent assis
tance agencies. The criticisn mst fr~ently heard is that the
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assistance agencies exert undu3 influence on the content of the
national developm:mt programs. This critici3ll is partly correct.
It is not too difficult to identify cases where close patron-client
mnds have been established between particular officers in the aid
at'Jencies and the leadership of favored national program agencies.
Such relationships have often appearerl to give particular national
programs a degree of stability and continuity that troUuld re diffi
cult to achieve in the unstable political environments that charac
terize many developing countries.

The criticiens that focus on selectivity in program support
and bias in the direction of program activity are not, however, my
major concern. My concern is that the project support approach to
agricultural developmant assistance has rarely been effective in
contributing to the developtrent of viable national agricultural
developm:mt institutions. It might be arguoo, in contrast to this
assertion, that the project systen has, i.l"l a number of countries,
contributoo to the rapid developtrent of professional capacity and
facilities (Judd, Boyce and Evenson). But the perioo of rapid
development has too often been followoo by the erosion or collapse
of program capacity vtlen external project support has declinoo
(Ardila, Trigo and Pineiro).

In my judgmant cycles of develo.fXOOIlt and erosion are inherent
in the traditional project approach. The reason for this inherent
contradiction is that external assistance provides an alternative
to the development of internal political supp:>rt. National re
search system directors have frequently found that the generation
of external support requires less intensive entrepreneurial effort
than the cultivation of danestic political support. O::mestic
budget supp:>rt requiroo by donors is often achievErl by creative
rnanirnlation of budget categories rather than by incranents in real
program support - Particularly when donor representatives are under
pressure fran assistance agency management to "roc>re resources".
r-hst existin::j project systems thus haw built in incentives for
national research system lecrlership to direct entrepreneurial
effort toward the donor canmunity rather than t.cJl,'1ard the danestic
political systan.

Any effective alternative should attempt to reverse the J.Jer
verse incentives that characterize e.'dstinJ developrrent assistance
instruments. The system should be refonned to provide incentives
for national research systan directors to redirect their entrepre
neurial efforts tcMard ooilding darestic p:>litical and econanic
support for agricultural developnent.

I am increasingly convincai that the long tenn viability of
agricultural research systems depends on t.he emergence of organized
prooucer groups \\ho are effective itl bringing their interests to
bear on legislative am executive bldgetary processes. The supp:>rt
of finance and planning ministries for agricultural research is
undependable. Their support tends to fluctuate with Perceived
severity of foo:l crises and foreign exchange danands. t~ere, for
example, will the political supp:>rt necessa:ry to assure financial
support for EMBRAPA (Brazil), PCARR (Philippines), and PARe
(Pakistan) care fran when donor resources are phased out? Such
support ra;pi.res a long tem political develop:nent effort on the



412

part of national researdl prOJram leaders and program benefic
iaries.

A Fonnula Funding Merlel

What alternatives to the existing system do I suggest? I do
not want to be interpreted as canpletely negative wit."l respect to
traditional development assistance instruments. Project aid is
often quite appropriate for physical infrastructure developnent
projects. Program aid can be an effective \~y to provide macro
econanic assistance for structural adjustIrent or for sector devel
oprrent in a country with substantial capacity for macro-econanic
policy analysis and program management. But neither the tradi
tional program aid nor project aid instrLtnents are fully effective
in countries that have little financial or professional capacity
for providing support for long tenn institution wilding efforts.
New rrethods of canbi.nirxJ the flexibility of program support, effec
tive technical assistance, and 9.lstained financial supp::>rt for long
tenn developrrent efforts must be sought. One innovation that might
be effectively used is for the donor canmunity to nove tooard an
approadl in which the anount of external supp::>rt is linked to
grOllth in danestic suPfOrt. This implies the developnent of a
"fonnula" approach in which the size of donor contribution would be
tied to the grCMth of danestic supp::>rt. The fonnula s.ltould include
a factor that adjustS the ratio of external to darestic support to
take into account differences in danestic fiscal capacity.

An example of hCM such a system might wol:k is p.resenterl in
Table 2. In the nDdel presented in the table, external donors
agree to support a specific share of the national agricultural
research budget. In the example the share declines fron 40 percent
for a country with ION fiscal capacity to 10 percent for a country
with high fiscal capacity. '!he arrount of external assistance
within each fiscal capacity group varies with the level of national
resources that a particular country is willing to devote to agri
cultural research. The advantages and disadvantages of alternative
models should be explored. One alternative \JKJuld be a fO.nnula in
which external donor support would be related to increments in
national program supp::>rt rather than to the absolute level of
national support.

But hON could sudl a system evolve out of the anardly of
existing bilateral and multilateral assistance programs? For such
a program to be ItOst effective it.~uld be desirable for the donor
camnunity to put its resources in SUPfOrt of national agricultural
researdl systans into a camron fund to be adrninistererl by an exis
ti.n3 international agency (World Bank, UNDP, FAO) or establish a
consortium similar to the Consultative Group on International
Agricultural Researdl to administer such a program.

Countr.y-Level Researdl Supp;?rt Group4

A secorrl altemative might taJr..e its lead fran the experience
nCM accunulated with the CGIAR moclel. To foD'll and operate a



Table 2. Illustraton of a Funding r·b::lel for Agricultural Research SUPfX)rt

PrOJram Support and Assistance Level (in millions of u.s. $)

IDN Medium High

National
Fiscal National IX>nor National IX>nor National IX>nor
capacity Support Assistance StlpIXJrt Assistance Supp::>rt Assistance

Low (40%
Assistance) 20 8 50 20 100 40

Hediun (20%
Assistance 20 4 50 10 100 20

High (10%
Assistance) 20 2 50 5 100 10
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countl:y-level Research SUPfX>rt Group (RSG) will require close
liaison between the host country and aid agencies and improved
levels of collaboration among donors. 'lb function, the group will
need to have available to it a relatively long-tenn program for the
development and ~ration of the national agricultural research
systan. 'lb produce and continuously, update this program, the
national research systan may rajuire external assistance, but in
general the program should be the product of indigenous experts in
agricultural science and. development. Its focus, to help protect
the program fran vagaries of political change, ~uld be on long
tenn agricultural research needs and goals and on the incranental

,steps required for implenentation.
It is expectoo that the long-tenn program development and the

priority setting ~uld be done through an interactive process with
the RSG. Once the ptCijram has been accepted, donor rranbers of the
RSG, it is hoped, YK>uld collectively agree with the host country to
help provide the canponents essential to the execution of the
program as a whole. The host countJ:y, in turn, ~uld assume the
responsibility fran rtbvi.ng its national research program along the
agreoo upon developrent path. Initial camnitnents might be for
three to five years Subject to annual revif3'l and course corrections
suggestoo by the analysis and feedback fran actual experience.

Use of an institution such as a RSG has the PJtential of
helpinj the countJ:y involved avoid many of the pitfalls of the
project mode while retaining several of its desired attributes.
IX>nor identity could be retained by relating grants to canponents
of ,the agreed-upon oVerall program. These could even 00 called
projects if, for administrative purposes, it~ so desired.
IX>nor-recipient negotiations, most of \\h.ich would take place at the
group level, would have content am quality. For the RSG, like the
CGIAR, would ,likely irivolve bilateral grants developed in the
framevK>lX providoo bY the forun of multiple donors and the host
countl:y. The impersonal process of contributing to a camron fund
is not envisioned. However, this would not preclude "incentive
funding" of a fonnula type. At the sane time, the danger that a
single donor would daninate the priority-setting process or that
essential program canfX>nents ~uld be ignore:i ~uld 00 minimized.

The RSG also has several other potential advantages. (a) It
would contribute to b.rilding a national constituency by focusing
fratl the onset on this essential ingredient for viability. The
donors, for example, might agree to increase their contributions by
sC1'lE fraction of the' rise that occurre:i in the real support provid
ed by the nation involved. Or other natching provisions might be
agreed ufX>n to provide incentives for nurturing and cultivating
national constiblencies. (b) It 'WOuld provide reasonable conti
nuity in support (cairnitnents would be fairly 10D;] tem; subject to
revif3'l and extension well in advance of tennination dates) with
less risk of the excessive program fragnentation frequently asso
ciatoo \dth narrONly definoo project funding. (c) It would reduce
the administrative and management load on the host countl:y through
the planning and revif3'l process the RSG would follow. And (d) it
~uld place donors in a position of genuinely canplementing and
supplementing one another and the national program rather than
endlessly canpeting for "gocx:l invesbrent opportunities".
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Fundamentally, success in the use of the research supp:>rt
group approach would require that all p:ll:ties involval be open to
learning by doing. The fact that such a supp:>rt roode is often
discussErl but little IlSed is evidence that implementation is not a
simple, trouble-free task. The rrethod is, ha-rever, being USal
successfully in Bangladesh arrl sanewhat I10re infonnally, in several
other countries. An irnfX>rtant elenent in its success in Bangladesh
is that the Develo.r:xnent Support Group rreetings are chaired by the
Director of the Bangladesh Agricultural Research Council rather
than by a donor representative.

other q>tions should also be exa.'lli.ned. A partial approach
towaro the principles suggested in this section is implicit in the
World Bank practice of making project loans within the frameWOl:K: of
a program developrent plan. Program refonn or perfonnance then
becanes an important consideration in the negotiations for SUPfX>rt
beyorrl the initial loan period. At the USAID, internal discussion
is focusing on the development of "cOlll:l'On thane" regional ap
proaches to the transfer of technology aJrl the development of
institutional capacity. One objective of the proposed approach is
to achieve sufficient agreement on regional priorities to overcome
the tendency for each new mission director or progrcm officer to
imfX>se his/her personality on program priorities aJrl objectives.

A dialogue on (boor assistance to national agricultural re
search programs was initiated at a rreeting called by the World Bank
in 1981. The dialogue has been oontinued by ISNAR in a series of
meetings with directors of national agricultural research systems.
It is imperative that these dialogues be continued. The issue of
refoDn of agricultural assistance should be recognized as one of
the llDSt urgent i tans on the agenda.

Some Qualifications

Opposition to these or other prcposed refonns in the rrethod of
supporting national agricultural developrent support can be expec
ted fran a nunber of sources.

Policy level opfX>sition can be expected- fran the foreign
affairs ministries of the developerl countries. In the case- of the
u.S., the State Department could be expected to be unhappy about
the loss of discretion to direct agricultural developrent support
to or fran strategically important oountries - tCMard Egypt and
Pakistan - arrl away fran Nicaragua and India for example. This
objection might be ITIlted in the case of a fonnula funding ~ri
rrent that included only a relatively ICM ticket ti..Ire such as agri
cultural research rather than the total agricultural development
sUPJ:'X)rt budget.

Bureaucratic cbjections to fODnUla funding approach oould be
expected fran the staff of the assistance agencies. Transfer of
funds on a fo:r:mula basis would be much less intensive in its de
mands on aid agency administrative am professional resources than
the present systan. The use of technical assistance personnel fran
OC universities arrl consulting finns w::>uld alro decline as LOC
agricultural developroont agencies substituted lower cost domestic
personnel for "tied" technical assistance staff. Even in countries
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where technical assistance personnel outnumbered local counter
parts, technical assistance personnel rarely regani their presence
as counter-productive. One of the advantages of the Research
SupfX)rt Group (RSG) approach is that it would probably be rrore
acceptable to the deygfopment assistance bureaucracies.

1X>nor legislative· bodies might object that the formula funding
approach looks like an "open checkl:x:>ck" activity with little donor
control over program level of conte..llt. A Partial al1.swer to this
objection is that the program would encourage nnre intensive in
ternal program review as the level of national resources devotoo to
the program rises. A second answer is that donor representatives .
should focus their attention on national research strategy and
policy rather than on the details of program management. A regular
schooule of reviews pf policy, strategy am impact such as that
proposed in the Re~arch Support Group (RSG) approach might ranove
sore of this criticism.

One might also· expect cpposition fran the aid constituencies
in the developaf countries to any refonn that transfers program
decisions fran donorS to recipients.'lhe aid constituencies typi
cally have their own refoDIl agendas which they would like to see
national agencies ~~ on recipient countries.

vlith this kind qf·· opposition what does the refoDn proposal
have going for i t? ~iy resfXJnse is nothing rore than the develop
rrent of agricultural' research institutions that develop the capac
ity to achieve politi9al and econanic viability within their d.anes
tic political-econ~c'systan.

Notes

*An earlier draft of this paper was presentoo (a) at the USAID
Wol:kshop on Impact of Agricultural Research, Xerax: International
Center, Leesburg, Virginia, June 16, 1982 am (b) at an info:cnal
USAID-World Bank seminar, Washington, D.C., .June 30, 1982. Fol
lowi~ the USAID-World Bank saninar the International Service for
National Agricultural Research (ISNAR) was asked to prepare a
discussion paper to explore further the concerns outline=l in the
earlier draft of this paper. The ISNAR paper was drafted by Lowell
S. Hardin. In revising this paper I have drawn on the ISNAR re
port.

Funding for the ~search on m.ich the paper is based was
providoo under the u.s. Agency for International Developnent
University of i.unnesota Asian Agricultural Research Review project
(contract #AID/ASIA C-1456). This paper is also listoo as UM/EOC
Bulletin No. 83..;.2. The author has benefited fran canments on the
earlier draft by Th~~ l-t. Arndt, John K. Coulter, Lowell S.
Hardin, Barbara Huddle~ton, Elner R. Kiehl, C. Peter Magrath,
Arthur T. Mosher, Peter Oram and carl Pray.

1. The perspective presentai in this section draws heavily
on a recent review of the literature· on developrent assistance
prepanrl by the U. S. Agency for International Daveopment (Krueger
and Ruttan, 1983).
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2. In recent years over 80 percent of the Econanic SuPrx>rt
Fund has been allocated to three countries -- Israel, Egypt and
Jordan.

3. See Faaland (1982). For an example of the lack of con
gruence beb~ national and donor agricultural research priorities
see Saloon (1983).

4. This section draws directly fran ISNAR (1983).
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Towards Reform of Our International
Monetary and Trade Institutions

G. Edward Schuh

The focus of this paper is on the graring irnfOrtance of inter
national economic relationships and on the growing deficiencies of
international econanic and p:>licy institutions. I will address
these issues fran the perspective of agricultural trade, but the
principles and issues involved are in general much broader than
agriculture.

One of the IlOst significant developrcents of the p:>st-l-K>rld lvar
II period has been the growing internationalization of the world's
econany. In sane respects this develanent has been an econanist' s
delight. One observes the growing international division of labor
and with it the PJtential for increases in per capita incanes due
to increased. specialization ani the realization of canparative
advantage.

Although an econanist's delight, the internationalization of
the world's econany presents us with many econanic and political
dilemrras. In the first place, the grCMing division of labor im
fX)ses rather large shocks on the economies of individual countries,
especially those such as the United states that have had to face
foreign canpetition in sectors basic to their econany. In addi
tion, the econanies of many countries are increasingly out of the
reach of national econanic policies. At the same time, the inter
national institutions that served us so ~ll for alnost 30 years
have in a rather short period of time either broken dCMll, dis
appeared, or becane lat:gely irrelevant. Canplicating these prob
lems is the fact that fX)licymakers act as if they still had the
same cegree of control over their national econanies as they had in
the past. Worse still, many of than still act as if closed econany
n'Odels were relevant for managing their econanies, when in fact
open econan.Y nDdels would be rrore proper as a guide to policy.

Fran a political standpJint pethaps the rrost serious conse
quence of this state of affairs is the growin:J disaffection with
both our fOlitical process and "lith our econanic system. And it is
little wonder that we hecate disaffected. The econa:ry no longer
resp:>nds in the way it once did to conventional policy measures.
But fX)liticians and policymakers continue to advocate the same
p:>licies as they did in the p3.st. When the response is not as
expected, the tendency is to look for scapegoats and conspiracy.
MorecJl1er, p:>licies are often advocated that in the long run will be
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counte:rproductive.
The main p:>int of my paper is that solutions to many of the

problems we face in today's \\Urld will not be fourrl in danestic
policies or in what we do with dcmestic institutions. Instead,
solutions will be found only in the refonn of our international
institutions, and iri sane cases in the creation of new interna
tional institutions.

Clearly, bringing about sane of these manges will not be
easy. There has probably been 00 tirre in the post-~brld War II
perioo. ·when as a nation·we have been rrore disc:ouraged or frustratei
with the UN, the GATr, and other international institutions. But
realism also suggests that there really is no alternative to ad
dressing the systen as it is, not as we would like it to be.
Econanically, we cbviously cannot reblrn to Fortress America. The
political and econorrri,.c costs would simply be too high.

But man is roth rational and intelligent. Conse:jUently, with
patience and persistence \Ve should be able to devise the policies
and institutions needed to manage the world's affairs in a sensible
way. And it is to t.hclt end that TCr1 paper is directed.

What follows is divided into three main parts: (1) a brief
review of sate of the important chages in the structure of the
international econqriic systen· these past twenty years, for it is
these changes that are the root cause of sate of our current prob
lens; (2) a discussion of the breakdCMn and grCMing irrelevance of
our intemational iPl3titutions; and (3) sate suggestions for
changes needed in the systen.

The Changing Structure
of the International Econanic System

The structure of the world.' s econany has d1.anged dramatically
in the perioo. since the end of World War II. Unfortunately, pol
icymakers have not kept up with these d1.anges and cOUSe;IUently have
failed to devise policies consistent with the changed conditions.
I w::>uld like to first discuss four changes in the structure of the
international econanic systen that have already emerged, am then
three rrore changes that appear to be in the offing.

Perhaps one of the rrost significant changes in the structure
of the international econany in the post-World War II perioo. has
been the enErgence of a well-integratei international capital
market. At the end of World War II, international capital ma:rkets
were debilitated. Such international transfers of capital as there
were were fran one country to another, and on concessional tenns.
The Marshall Plan was the outstandi.DJ example of such tranfers, and
in sane years involved transfers as large as 3· percent of the GNP
of the U.S. But the U.s. also assistOO countries other than our
wartime allies, and as the Marshall Plan phasei out, concessional
assistance to other countries, especially the less-developerl coun
tries, increasei.

Over time, government-to-governnent transfers of capital on
concessional terms declined in relative terms. In its place arose
a very effective international market for capital. This nw:ket
started out as a Eurodollar market, but eventually evolve1 into a
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Euro..~ency ma"cke"t. Later there arose the rudiments of an Asian
dollar market and in recent years there has .been talk of creatiI-g a
Rio dollar market.

The al1lOunt of resources that flow through this international
capital market is nON huge. Countries borrON in this market to
finance their development prcqrams. Consortia of banks rrobilize
large quantities of funds. And very little of the crOOit is ex
tended on concessional tenns. Lll fact, today, the amount of capi
tal transferred on concessional terms is relatively small canpared
to that .which passes through the relatively unregulatErl markets.

An important aspect of the arergence of this international
capital market is that the econanies of the w:>rld are increasingly
well-integratErl am linked together. We generally terrl to think
that countries are linked together by means of trade. In p:>int of
fact, they are nON also linkOO together by the international capi
tal market. t-breover, as will be explainErl in rrore detail below,
the capital market links econanic policies in ways they were not
linked in the past.

The second change in the structure of the international econ
any was the shift· fran a systan of fixErl exd1ange rates to a system
of quasi-flexible exchange rates in 1973. The systan of fixed
exchange rates had reigned throughout the post-WJrld War II pericd.
But in 1973 the u.s. forced the international canrnunity to a systan
of flexible exchange rates. Although rrore properly described as a
systan of block floating, it still remains that sanething like
85 percent of w:>rld trade rroves across flexible exchange rates.

The shift totiards a systan of flexible exchange rates has a
ntlllber of important implications for policies designed to deal with
the world fo<rl proolem. First, trade and exchaDJe rate r:x>licies
have been an important rooans of taxi.nJ agriculture in the less
developed countries. With a systan of flexible exchange rates,
implementing such policies becorres a great deal rrore canplex.

The current difficulties faced by U.$. agriculture further
illustrate sane of the consequences of the structural changes in
the international econany identified above. The value of the
dollar has risen dramatically in foreign exd1ange markets over the
last two years, at least in part doo to tight monetary r:x>licies
here at hare. The stroD:) dollar has made U.S. exp::>rts less canpet
itive in international marlcets, \'hile at the sane time translating
prices in the international market back into the U.S. eco:nat'!Y at a
lower dollar value. Hence, a stro£9 dollar has helped create a
serious fam problem here at hane.

The stroD:J dollar can be expected to have additional conse
quences if it persists. In the first place, the effect on agricul
ture will be similar in those countries that keep the value of
their currency tied to the u.s. dollar. That includes a large
nunber of less-developed countries. In effect, the agriculture of
these countries will face the same adjustment problem as u.s.
agriculture nON faces.

In addition, the U.S. •s role in supplying foalstuffs to the
rest of the w:>rld can 00 expected to decline if the value of the
dollar remains stroD:J, since our 'exports can be e.xpected to de
cline, other things beiD:) equal. Similarly, agricultural output in
countries whose currencies have declined vis-a-vis the dollar will
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increase, and these countries can be expected to l:e m::>re conpeti
tive in international rnarkets - either importing less or e>Cp)rting
rrore, \ohicheve,r the case r.ay 00.

These l:imiterl exarnples p:>int out sane of the important conse
quences of the changes _in structure of the international eocnany.
These changes have made the worldIS econany a great deal rrore
interdependent, and in ways that have important implications for
the world food prcblem and for foa:1 and agricultural policies.

Still a third change in the structure of the international
econany that has important implications for food and agricultural
policies is the rather significant shift in trade patterns over the
last decade. At one time the bulk of trooe in cereals was among
the advanced, industrialized countries. During the 1970s, however,
this trade tcx:lk on imfOrtant North-South and East-Wcst dimensions.
For example, fran 1971 through 1979, imports of cereals by the
centrally planned econanies increased CNer seven-fold, fran 6.5
million rretric tons to 54.6 million tons. Similarly, iJnJ:X)rts by
the less-developed cO\.¥ltries increased over six-fold, fran 8.9
million'tons to 54.5 million tons. Imports by the industrialized.
ma.:rket econanies increased only 40 percent during this same period,
fran 27.4 milion tons to 38.3 million tons. z.bst of this increase
was due to gradng ~rts by Japan, hCMever,' vtlich increased by
131 percent, fran 10• .3 .million tons to 23.8 million tons. Imports
by the EUrqJean Canmunity actually declined by 68 percent, fran 13
million tons to 4.2 million tons. In recent years the European
Canmunity, aided. by laJ:ge export subsidies, has actually l:ecane a
net exporter of grains.

These lal:ge dlanges in the patterns of trooe have important
implications for the relevance of the international institutions
creatOO to manage and regulate that trade. Those implications will
be discusserl in nore detail below.

A fourth change in the structure of the international econany
is the increased integration of the economies of the world through
the labor ma.:rket. The prd:>lem of the undocumented worker in the
U.S. has received a great deal of· attention in the popular press.
But massive migrations of labor have also recane significant eco
nanic events in other Parts of the world as well, such as in Asia
and Africa. 'Ihese migrations are imfX'rtant for food and agricul
tural policy, for they help change the canparative advantage of
particular sectors in individual econcmies. For example, the u.s.
is able to ranain canpetitive in labor-intensive fruits and vege
tables in part oocause of the ready supply of undocumented workers.

In addition to these changes in the structure of the interna
tional econany that have alrecrly occurred, t.here are at least three
nore changes that may be in the offing. First, the canParative
advantage of individual countries is likely to undergo further
dramatic shifts in the decade ahead. The bases for these shifts
are already well in place. The technological base of world agri
culture is likely to ~ge significantly in the decade ahead due
to the maturation of the International Agricultural Research
System. The capacity of this system to produce' new production
tedmology was developed during the 1970s. '!he payoff fran the
systen should begin to errerge in the 1980s. New production techno
logies should significantly alter the canparative advantage of
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individual countries.
Investments by individual countries in'their own capacity to

produce and distribute net proouction technology have also in
creased greatly. The less-developed countries as a group are
investin] a great deal rore in their danestic capability - Brazil
min] an outstanding example. These invesbnents will have a p::lsi
tive payoff in their own right. They also enable countries making
them to take greater advantage of invesbnents made by the interna
tional camllmity.

Similarly, industrial technology is being diffused around. the
~rld at a much faster rate and on a broader scale than in the
past. The increased s~Erl is due both to the grCMing recognition
of technology as the basis for develor;:ment am the improvements in
educational attainnent in the less-developed countries. ~is rapid
diffusion of technological knCMledge will probably give the less
developed countries an ever-stronger canparative advantage in the
future in labor-intensive manufactured prooucts.

It is too early to say hCM these various developments will
balance out in the decade ahead. It seans clear, however, that
they will pose serious challenges both to international trcne
policies and to the daoostic food ani agricultural policies in
individual countries.

Another development likely to anerge in the decade ahead will
be a growing liberalization of econanic policies in the less
developed. countries. The autarchic, import-sUbstitution indus
trialization policies of the 1950s and 1960s are nCM discredited,
tCX]ether with the neglect they implied for agriculture. The poten
tial of export-based developrrent policies is bein] increasingly
recognized. These shifts lead to rather different perspectives on
the role of agriculture in the development process and in the
posture individual countries take vis-a-vis trade.

There has already been a ranarkable shift in the IX'stureof
groups of countries relative to trade. For example, throughout
I1Dst of the post-WOrld War II perioo the industrialized countries
as a bloc have pranotErl freer trade and greater international
econanic intercourse. The less-develOPed countries, on the other
hand, have reen inward-loaking and autarchic.. Today those posi
tions are alroost exactly reversed. The less-developed countries
are becaning increasingly free-trade minded while the industrial
ized countries are~ increasingly protectionist.

The implications of these manges in trade perspectives are
quite important for fcxxl and agricultural policies. They further
illustrate the grCMing dependence of 'sudl policies on international
trade issues.

Th.e third developnent likely to anerge in the decade ahead is
a shift on the part of the centrally plannErl econcrnies towards
increasingly decentralized, liberal and mar:ket-oriented econanic
systems. This judgmmt about the future is sane\'t1at rore s~cula

tive than the previous two. But dlanJes in the centrally-plannErl
system are already significant. Changes in China, for example,
have gone beyond what rrost people thought possible only a few years
ago. The Polish stI'llrer of a year ago may be a harbinger of the
future, even though that imr.x>rtant attanpt at liberalization has
been side-tracked, at least for the t:i.lre being.



424

In any case, it seans likely that we will increasingly need to
incorfX)rate the centrally-planned econanies into the international
econanic systen. '!hat will make trade and other international
issues a great deal rcore canplex than they have been in the past.

The Breakdown and Growing Irrelevance
of International In"titutions

T'ne end of 'W'brld War II witnessoo the birth of important new
international institutions. The United Nations and its operational
organs SUdl as the Focrl and Agriculture Organization (Fro) came
into being. The ~1orld Bank was creatErl, together with the Interna
tional Monetary Fund. '!he Bretton-Woods conventions were establi
shed to guide international rconetaI:y relations. The General Agree
roont on Tariffs and Trade (GA.'PI') was signed to guide intpxnational
trade. And so on. In sl.1llll\'1CUY, this pericxl witnessErl a significant
burst of creativity in tenns of international institutions.

A number of characteristics of this pericxl and of the institu
tions creatErl at that time are w::>rth noting. First, the technical
capability to design these institutions was apparently anple and
relevant. Second, there was significant p:>litical leadership to
briIY] the institutions into being. The u.s. playoo a major role in
the events of those days, due in no small part to its daninance of
the international econCJl¥ as the only clear "winner" of the war.
And third, the institutions that emerged·in that period were de
signErl in large part by representatives of the industrialized West,
and to serve the interests of the industrialized West. '!hey have,
in general, served those interests quite well. However, they have
not, as a practical matter, servoo the interests of the rest of the
world nearly as well.

The past decade has seen a breakdown of many of the institu
tions created at the end of World War II. Within those that still
remain, there is a growing irrelevance to the proolems of the day.
Arrl for sate energing problems, satisfactozy international arrange
ments for dealing with than never existOO.

In this section sane of these important developments or lack
of developlOOnts pertinent to agriculture are identifioo.

1. The breakdown of major provisions of the Bretton-Wocxls
Conventions •
An JrnPOrtant element of the Bretton-Woods convention was the

agreement to operate \dth fixerl currency exchange rates. Another
element was the agreanent that there w::>uld be only a lir.LitErl nunber
of reserve currencies. A thil:d was that disequilibria in the
external accounts would be corrected by manges in danestic poli
cies rather than by changes in exchange rates.

This system served the industrialized countries of the world
quite well for alrcost 30 years. However, when the U.S. forcoo the
world to a system of flexible exchange rates in 1973, the main
elem:mts of this system were eliminatOO. Unfortunately, no formal
agreai-upon rules have replaced the old system. Prd>lans are dealt
with on an ad hoc basis as they arise. And there are feN generally
acceptOO principles to serve as a guiq.e for crisis management vtlen
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crises arise. M:>reover, there were never any· rules about distor
tions in exchange rates as a distortion to trade.

2. The shift in trade PAtterns makes the GATT less relevant.
The General Agreerrent on Tariffs and Trade has established

rules which g:::>vern trade relationships among countires. It has
also providOO the leadership for a succession of Multilateral Trade
Negotiations \'hich have successively lowerOO tariffs, and to a
lesser extent, other barriers to trade, while at the same time
reaching agreanent on a set of codes pertinent to international
trade.

However, the signatories to the GATT are primarily the indus
trializOO countries of the .West. '1lle centrally-plannOO am less
developed countries for the rrost part are not ITEmbers. Hence, the
provisions of the GATT do not apply to them.

At one time this was not a serious issue since rrost of the
~rldI s trade was am:mg the industrializOO countries. Wit~ trade
patterns shifting rrore and rrore tCMards the centrally-planned and
less-develop€rl countries, however, the result is that a larger and
larger share of international trcrle is not g:::>verned by any agreOO
upon rules.

In the case of agriculture the situation is even rrore serious.
The GATT in general has providOO little assistance in providing a
nnre resfX>nsible, stable trcrle environnent.'1lle industrialized
countries, again 100 by the United states, have protectOO their
danestic agricultural progrcms by excluding agriculture fran the
provisions of the GATT. Hence, agriculture has experiencOO little
direct benefit fran the general rOOuction of tariffs in the p:>st
World War II period. There has also been only limitOO progress in
establishing rules for the use of non--tariff barriers to trade,
even in the rrost recent Ml'N, \'hich gave increaserl attention to
non--tariff barriers.

To sumnarize, agriculture has for the rrost part been left
outside the provisions of the GATT. M::>reover, such provisions as
did have relevance have becane less and less relevant with the
Passage of t.i.rre as trade has shiftErl away fran countries signatory
to the GATT.

3. The energence of the mcrAD
The failure of the less-developed colIDtries of the world to be

members of the GATT, together with their inability to gain a voice
in the deliberations of the GATT, gave rise to the first UnitOO
Nations Conference on Trade and Develo~ in the mid-1960s. .
Designed in the reginning to call attention· to .the imfX>rtance of
trade to the developoont of the less-developErl countries, the
UOCTAD rapidly coalescOO into a p:>litical rrove:nent which has both
challengerl the trade rules establishOO by the industrialized market
econanies and pressured for resource transfers fran the developed
countries.

A series of UN:TAD conferences has followed. An increasingly
coherent political rhetoric has evolved and the political cohesive
ness of the group has grCMn stronger. The list of danands fran the
illCI'AD constitute the agenda for the so-called North-South debate.
Major itans on the agenda have relevance for the ~rld's fcxx1 and
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agricultural prchlems and policies, but so far the agenda has
elicited little or no response fran the developed countries. The
expectai debate has instead l::ecane a dialogue of the deaf.

The UNCTAD has persistai in its attempt to establish a serious
dialogue with the North. It has given less attention, however, to
focusing on its own mternal problems, or to collective actions it
might take as a group. ~re it to d:> the latter it might l::ecane a
politically powerful group. The potential importance to focd and
agriculb~t'al policies is chvious.

4. The energence of state arrl quasi-state tradi.Iy agencies.
Trade with the centrally-plannerl econanies takes place on a

state-to-state basis, at least on the centrally-plannerl econany
side of the exchange. But other countries have developed state or
quasi-state trading agencies as well. Arrong these are the Canadian
t~eat Board, CDNASUOO in Mexico, INESPRE in the Dcrninican Republic,
and similar agencies in Japan, Australia, and the long list of
countries with marlreting lx:>ards.

These state trading agencies are typically createrl to provide
the goverrment with a m::moploy of either the import or export of
particular canm:xlities. In sane cases they are the means of taxing
agriculture in implicit ways. In other cases they are the means of
providing implicit subsidies to agriculture or to other groups in
society. .

As vehicles for focx1 and agricultural policies these organiza
tions have hecate increasingly important. In the trade context
they create serious difficulties because they nake it difficult to
identify measures of objective costs arrl therefore to identify
subsidies and taxes. Hence, ultimately they l::ecane ir.tportant
sources of distortions to trade.

Despite their gra.ring :inq;:ortance, there are feN agreed-upon
rules for the regulation of state trad..in:J agencies. . The GATT has
been notably silent on them, as has the mcTAD. Conflicts over
their trade practices have to date been resolved primarily through
bilateral negotiations.. Yet their cbvious potential as distur
bances to focx1 and agricultural policies should not be neglecterl.

5. The lack of interna.tional arrangements or mechanisms for
dealing with international trade adjustment problems.
With trade beeaning an ever larger canponent of national GNP,

arrl with rapid shifts in canparative advantage emerging on the
international scene,' the w:::>rld is facerl with serious trade adjust
ment problems. Agriculture is likely to be in the forefront of
these adjustments, es~cially if the rx>tential of new technology as
the basis of developing the agricultural sector is realizoo.

The world faces sane\\hat of a paradox \\hen it addresses the
trade adjustm:mt prqblem. Such problans are inherently danestic
issues and typically involve tradeoffs between danestic consl.lIrers
and danestic producers. However, trade problems are typically
perceived and articulaterl as conflicts between danestic producers
and foreign producers. Under such circumstances it is not sur
prising that the foreigner tends to lose out and that protectionism
prevails.

A r:ossible "laY of addressing this prchlan is to devise an
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international ~chanism or rreans of dealing with it. In this way,
international resources will be used to deal with what is perceived
to be an international prcblem.

6. The growing use of econanic sanctions to influence the
behavior of countries.
The use of econanic sanctions in international relations is

not new. Econanic blockades and other fonns of econanic retalia
tion have long been used as means to attain political cbjectives.
But the growing reluctance to use militaJ:y force in international
affairs, es~cially by the industrialized countries, has led to
increased use of econanic sanctions. r,breover, they are likely to
be increasingly important in the future.

Food and agriculture are likely to be in the forefront of such
sanctions. MJreover, as in the case of the Soviet anbargo, such
rreasures may well represent large shocks to the \«>rld's food and
agricultural sector.

If such practices do indeed becane m::>re important in the
future, a set of principles to guide arrl discipline their use is
needed. The \«>rld long ago agreed on a set of rules for military
warfare. It: would sean equally plausible that: it: agree on a set: of
rules for conducting econanic warfare.

To conclude this section, it should be notal that there has
been a nunber of important international institutional innovations
of relevance to agriculture in the post-World war II pericrl.
Perllaps the m::>st important of these is the Consultative Group for
International Agricultural Research (a;IAR) arrl the systan of
International· Agricultural Research centers which it represents.
In addition, there have been the World Food Council arrl the Inter
national Fund for Agricultural Development, both of which were
created after the crisis in international carmxlity markets in the
mdd-1970s. .

These institutional innovations have been exceptions to the
general rule, however. The general rule has been a breakdown of
international institutions that at one time were effective, the
growing irrelevance of sore major institutions such as the GATT,
and a failure to devise new institutional arrangements to deal with
energing problems. Whether this situation is due to a lack of
creativity on the part of social scientists, to political paralysis
at the international level, or to sane canbination of the two is an
open question. But the impasse and paralysis have occurrErl at the
very ti.rre that the \«>rld' s econany is becariing rapidly inter- .
nationalized.

Qlanges are needed in the international m::>ney order, in the
arrangements governing international trade, in international labor
and capital markets, in institutions to deal with trade ad.justment,
and in the rreans for redistributing incane on an international
scale. These issues and suggestions for change are discussErl in
this section.
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The International Monetary Order
Under the provisions of the Bretton v'loads Conventions ques

tions of the IlOnetary order \\ere largely a dOl'leStic or internal
issue. Countries were mandatErl to resolve prd:>lems in their ex
ternal accounts by c~gi.n3 their darestic policies. In this way
individual countries were to be precluded fran dumping their prd.>
lens abroad by pursuing beggar-thy-neighOOr canpetitive devalua
tions, as sane of them did during the 1930s.

As long as the supplier of the major reserve currency for the
VK.>rld (the U.S.) pursued nnnetary p:>licies that maintained a rela
tively stable price level, and as long as international capital
markets were either atrq>hi.e:i or non-existent, that systan WOlXed
reasonably well. But when the U.S. began to inflate its econany
because it was unwilling to raise danestic taxes to f~ce a war
and a massive ~ion of its social welfare programs, the game
changed. The prcblen was further canplicat:ed by the energence of
international capital markets, and the granting to the Interna
tional Monetary Fund (IMF) of the right to create international
reserves in the foon of Special Drawing Rights (SDRs). Huch of the
world inflation of the 1970s was due to the excessive P-IJ11Ping of
dollars into the international system by the U.S ~, and by the
creation of large amounts of additional international reserves by
the rrere stroke of ~ pen by the IMF. The large increase in the
value of ~ld at this time exacetbata:1 the proolan by increasing
the ronetaJ:y value of gold reserves.

Conventional wisd.an has it that individual countries can
isolate themselves fran inflation in the international econat¥ by
letting their exchange rates float. Two canrrents on that "wisdan"
apPear to be in order. First, \'ben international capital markets
were virtually nonexistent, there may have been sane basis for that
prOJ.X)sition. However, it is seriously weakened by the extent and
efficiency of the present international C'..apital market. Second,
the consequences of exchange rate realignments are not iIUlocuous.
The purchasing power parity doctrine in \'bidl exchange rates re
flect only pri03 level differentials is valid only when interna
tional capital· maIkets are unimportant. Once major capital flows
becare possible, and actually occur, exchange rate realignments can
induce major shifts in the proouction sectors of individual coun
tries.

This proolem becanes especially serious \'1hen the world is
subject to major ronetary dishrrbances, as it has been over the
last decade or so. Since aOOut 1968 the United States has been an
important source of SUch disturbances with its stop-and-go IlOnetaJ:y
fX)licies. But the IHF also has contributoo, especially with the
significant increase in international rronetal:y reserves in the
early 1970s-- IIOstly in the fom of newly-created SORs.

I see little solution to these problems short of the estab
lishrrent of an international central bank with a mandate to keep
rronetaJ:y· reserves for the international systen growing at a
measurerl, steady rate. Such a system would not assure that indivi
dual countries did not pursue unstable policies. However, it would
ranove the onus fran the U. S. of having to act like the Central
Bank for the VK.>rld. It would also reduce the exposure of other
countries to the consEquences of fX>liti.cal pressures on the U.S.
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Federal Reserve Bank and the locmetary instability which results.
A lIDre stable nnnetary order is a service that has to be

provided by the public sector. It is a proper role of governnent.
With such a stable order SOOE of the pressures for protectionism
will decline and an environment will be creatoo Ln which rerriers
to trade might be reduced. capital mrkets will alB:> l::e able to
perfonn IlOre efficiently, thus setting the stage for a nnre effi
cient allocation of the \\Urld's resources.

Trade Arranganents - Refonning the GATT
The issues surrounding stock carryin:.J and food security are

ilnfOrtant examples of where developments and actions in the inter
national econany lead to externalities that give4rise to the need
for international institutions. As Gale Johnson has fOintErl out
so effectively, an im};X)rtant source of instability in international
canmodity markets is the prevalence of barriers to trade and autar
chic canm::xlity fOlicies. '!he failure to let international prices
be reflectErl to danestic prooucers and consmners precludes the
needErl adjustment to changing conditions of demand and supply.
Consequently, prices resp::md in an exaggeratErl fashion to shocks to
those markets.

The key to food security and 50 llOre stable caruTOdity markets
is to reduce the barriers to trade. Given the variety of places
in which nnst carurodities are proouced, it is seldom that bad
weather will affect all of those regions at one time. Hence, in
the absence of barriers to trade, weather-induced instability in
international canrrodity markets would be fairly l:iJnited. M:>reover,
there would not likely be a need for buffer stocks other than what
nonnal market forces would induce.

It is important to recognize that trade distortions which
cause instability of international markets to be larger than they
otherwise would be are of two quite distinct kinds. On the one
side of ~e market are tariffs, undervalue:l currencies (implicit
tariffs), and non-tariff barriers to trade. Although not exclu
sively so by any rreans, such policies tend to be rrore prevalent
among the advanCe:l industrialized countries. It is these countries
that tend to protect their agriculture.

On the other side of the market are distortions which shift
the dc:>Jrestic terms of trade severely against agriculture. 'lhese
};X)licies tend to be prevalent among the less-developed countries,
and include over-valued currencies (implicit export taxes), expli
cit export taxes, export quotas and embargoes, and high levels of
protection for the industrial sector. '!hese policies tend to .
reduce the proouction capacity in these countries, often causing
than to shift fran being net exporters to being. net importers.
They also result in extensive forms of agricultural proouction,
with only limited dependence on purchase:1 inputs, or inputs pro
duce:i in the industrial sector. This l:iJnitErl use of rrodern inputs
limits the flexibility of agriculture in these countries, and \'ben
canbine:i with the re:iuced proouction capacity they have, cause
there to be both nnre demands on international markets and llOre
shocks to the system.

RefomLing the international system and finding ways to deal
with these problans have to be high on the agenda for refomers of
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the current international systen. 'lbey are collective issues and
not likely to be resolved by the initiatives of individual coun
tries. The incentives for action by particular countries are just
too limited.

Participants in tile rrost recent round of multilateral trade
negotiations had Iittl€! storrach for the continuation of these nego
tiations, nor did they believe at the tennination of those nego
tiations that there was much to be gained fran another round of
negotiations. But the mutual or colle....'tive reduction of trade
barriers is the only wCJ:j sufficient tradeoffs can be generatoo. to
create the incentives for a reduction in barriers to trade.

The next round of multilateral negotiations should have a
significantly broader negotiating agenda if mudl progress is to be
made in lo~ing barriers to trade. In the first place, the less
developed countries should be brought in as full-fledged partici
pants. This obviously canplicates what has already been a compli
cated set of negotiations in the past. But the role of these
countries in trade is nON so great they can no longer be ignored.
T.-1oreover, their newly-found interest in trade ,makes their partici
pation ti.1rely.

Second, the full range of trade distortions Should be placed
on the table. Exp:>rt quotas and enbargoes are as important as
barriers to trade as are tariffs and non-tariff barriers. Third,
distortions in foreign exchange markets should also be a part of
the negotiations. Over-valued currencies may vlell be the rrost
prevalent distortion to trade. As a tax on exports they have
reduced the productl.V'e capacity of agriculture ~rld-wide. As
imp:>rt subsidies, they have given rise to the need for high tariff
barriers for the industrial sector, especially in the less
develoPed countires. Very little progress can be made in reducing
or eliminating one fom of distortion if the other sets of distor
tions are not addressed.

The proolem of under-valued currencies also needs to be ad
dressed. Although used primarily by JaPan and to a lesser extent
Gennany as a general practice, sc:m= of the green currencies of the
European Camnunity's Canm:m Agricultural policy also constitute
over-valued currencies. '!his distortion ma.ybecane increasingly
imp:>rtant as countries becor'!e rrore trade oriented in response to
the need to im.POrt rore petroleum and other scarce raw materials.

An important innovation in the roost recent round of trade
negotiations was the attention given to the ccrles. This enphasis
needs to be sustained· in any renewed negotiations, with the focus
expanded to include the implicit export subsidies that are often
reflected in domastic policies.

An important source of I,Jessimisrn about further trade negotia
tions is frustration with the GAT!' machineI.Y for adjusting trade
disp..1tes. This machinel:)' has becane vel:)' bureaucratic and the
delays in reaching judgments are long and costly. The solution to
this proolem is to refoD!1 that machinel:)' as well. Change is going
to be needed in any case, especially if the number of countries
representoo is increased and the range of negotiable topics en
larged. \\Te need to get on with the necesSdJ:Y refonns.
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Trade Adjustment
Trade negotiations alone are not the only ~licy initiatives

needed in the trade sector. In the first place, if there is to be
trade liberalization, sane rooans needs to 00 found for dealing with
trade adjust.rlent problems. Unf9rtunately, trade problems are all
too often articulated donestically as a conflict ootween foreign
and dorrestic producers instead of the conflict between domestic
consumers and danestic producers which they tend to be. One \'laY to
deal with this problan is through international rreans. One such
means would 00 an International Trade Adjustment Fund, financed by
a tax or "contribution" based on the value of trade for individual
countries. This fund would then be used to deal \'lith adjusbaent
problems created by trade liberalization. It \\Uuld provide an
international neans for dealing with \..nat is perceived. as essen
tially an international problem.

I must be candid and admit that so far trade adjustment poli-
. cies have not been very effective. Even the instruments of the

1974 'l'rade AdjustJnent Act in the u.s. have seldon been used in true
trade adjust.rlent fashion. But our failure to devise such mechan
isms so far should not preclude our making the attempt.

International capital and Labor Markets
Distortions in international capital and labor markets are

quite severe. Foreign capital is viewed with rrore than a little
suspicion in rrost countries and barriers are erected to its en
trance in many countries. Barriers to migration am:mg countries
are quite severe in. rrost countries. And laws \mich prevent the
ownership of land by foreigners are quite canm::>n.

There are a number of encouraging signs on the international
scene, however. For example, a very efficient international market
for capital has emerged over the last two decades. Although gov
erllllEIlts are reluctant to let foreign firms make direct invest.rlents
in their econany, they have been rrore than willing to go into
international capital markets for credit. 'lhis means of financing
developrrent programs has largely supplemented concessional foreign
aid by other countries as a source of capital funds. This system
has been p.lt at risk by the failure of banks and other lending
institutions to look after their own best interests. Government
intel:Vention is not the solution to this problem. l-bre astute
lending is.

International labor mcu:kets have also becane rrore c:pen, s:xne
tirres by forces majeur and sometimes as a rational resp::>nse to
maIket forces. The petroleum-rich Middle East countries with their
sParce population are important examples of' the latter. The
1-1exican mrder and the mat people of Southeast Asia are irnp::>rtant
examples of the former.

Properly specified welfare functions to assess the gains a
countJ:y experiences fran econanic

7
intercourse with the rest of the

world include the factor m:u:kets. The exchange of capital and
labor can be as important to national welfare as exchange of goods
and services.

Barriers to the international migration of labor and to the
international owning of land are likely to continue into the near
future. Perhaps the best that can be done is to keep the rrm:ket
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for capital <:pen and efficient, together with a freer flow of
trade. The canbination of these two factors can lead to a more
efficient use of the MJrld's -resources. It can also lead to a rore
~table distribution of income.

The changing age .pyramid for many of the industrialized coun
tries may put substarltial pressure on governments to liberalize
t.~eir labor maJ:kets. 'The same applies to the centrally-planned
econanies. t;ye may well see rore international migration of lamr
in a few years than we ever thought FOssible a few years ago.

Redistributing InCOl1'e on an International Scale
An important canponent of the demands for a New International

Econanic Order put forth by the less-developa:l countries is a
series of proposals designErl to transfer incane fran the developed.
to the less-developa:l countries. Arrong these are profX)sals whose
intent is to shift the external tenns of trade in favor of the low
incOOE countries, such as by camn:lity agreements. other proposals
call for· the direct transfer of incane by means of foreign aid.

I believe the nost effective way to bring about direct inter
national redistributions of incane is by rreans of foreign aid, with
that aid limitErl to or concentrated on investrrents in human capi
tal. In many countries, the underinvesbnent in human capital is
quite severe. r-breover, providing sUPFOrt for human capital pro
grams neOO. not imply foreigners intervening in the educational
systems of other co@tries. .

M:)re attention:ha,.s been given in recent years to increasing
the international capacity for agricultural research, both bilat
erally and multilateraily. 'lbese efforts should be expanded and
resource transfers for physical capital reduced. The externalities
fran human capital are high. All countries, including the donor
countries, can benefit fran such investrrents. A reduction in the
prcrluctivity differentials among countries is the key to reducing
the inCate differentials. It may well be that nore equal invest
!rents in human capital are the only effective m=ans for narrowing
the gap arrong countries in a reasonable tim:.

CDN;LUDING aM1ENI'S

Refonning and strengthening international trade and rrnnetary
institutions as prq:lOsed herein rroves us closer to what might
approximate an international or MJrld governnent. Sate will abject
to that trend, on the grounds that we will be giving up our nation
al sovereignty and sumbitting ourselves to the rule of PeOple not
electErl by us and to rules established by others.

There is a certain element of validity to such concerns. At
the same time, however, we should not mislead ourselves with re
spect to just hCM muCh ,national sovereignty we nCM have. OJIS and
the MJrld's econany have ,already evolved. in directions mich great
ly weaken the sovereignty we have over our respective national
econanies.

In addition, much of mat I have proposed has been limited to
setting the rules for and. ronitoring international trade and the
international m::>bility of resources. If a rrore effective set of
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rules can be established and enforced, markets will have a greater
role to play on the international scene. fvbreover, reductions in
barriers to trade on the inten1ational scene may well lead to in
creaserl dependence on markets and. a freer play of market forces
within individual countries. A greater dependence on markets will
lead to a !lOre efficient use of the \\Urld' s resources, and. an
increase in the weIfare of all.
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Some Domestic Consequences of
the Expa.nded Role of the United
States in Meeting World Food Needs

Philip M. Raup

Although the focus of this paper is on the United States, I
will begin by referriD3 to several other parts of the world in
orner to set a frarneworlc. Figure 1 reproduces a dot map of the
major wheat belts of the Western Hemisphere. Note the essentially
north/south orientation of the distribltion of wheat acrea:Je in the
u.s. and Canada. In general, that contrasts with Figure 2 which
sha-ls the location of vtleat acreage in the Eastern Hemisphere.
Here you can spot the North African wheat areas, Spanish/French
grain areas, and the concentration of \'beat Scattered across the
mid-European continent and then structured in a huge east-west
orientation in the Soviet Union, wi.th major portions of the belt
reaching deep into Siberia as far as Lake Baikal. The USSR axis
follows appraximately the route of the trans-Siberian railroad.
This is no accident in that grain belts are very mum a function of
transport facilities.

Note the the distinction between those two belts. '!he North
Arrerican belt has a rough northwest/southeast orientation, while
the Eastern Hanisphere reIt has a distinct east/west orientation.
Given the rotation pattern of the earth and the nnveroont of air
currents in the northern henisphere, weather systems nore or less
cut at right angles to the North Arrerican grain belt and prrallel
the axis of the Eurcpean!Asiatic gra.inbelt. One cnnsa:}Uence is
that it is rare to have a massive crop failure in the entire North
American wheat belt. we can have sane high years and sane low
years, and \~ do, but a joint U.S./canadian vmeat crcp failure has
occurred only in the drought of the 1930s. On the other hand, the
rrovenent of weather systans makes extreme variations across the
USSR/Asiatic \\heat belt not only IDssible bJ.t probable. That does
not apply quite so specifically to the east-Asiatic version, that
is, to the Chinese \<heat belt, rot it does definitely concern the
USSR wheat belt, which lies far to the north.

Let roo ask, "On \\hat parallel of latitude are we DCM, in Fort
Collins?" Where are we on the globe? we are nOll just north of the
40th parallel. D:> you recoJnize yourself in Sardenia? Or Naples?
The 40th prrallel alrrost canpletely misses the Soviet Union, pass
ing appraKimately through Yerevan, Baku, and Samarlcand. st. Paul,
f-tinnesota is on the 45th parallel, as are Bordeau, France; Venice,
Italy; and Yalta in the Soviet Crimea. Alnost all of the grain
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Figure 1. Western hemisphere wheat belts •
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Source: Oxford Economic Atlas of the World, 1972 edition, London, Oxford
University Press, p. 12.



Figure 2. Eastern hemisphere wheat belts.

Source: Oxford Economic Atlas of the World, 1972 edition, London, Oxford
University Press, p. 12.
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belt of the Soviet Union lies north of St. Paul, l'Unnesota. N:>te
from Figure 2 that rum of the wheat acreage of the USSR is north
of the 50th pa.rallel, or b~e latitute of trlinnipeg, Manitoba. If we
include spring barley, the major feEd grain of the USSR, then the
majority of the grain Cirea of the SO'..Tiet Union lies north of
Winnipeg.

Cons~uently, the Soviet Union's grain reIt is not only east/
west .oriented arxl subject 1:0 climatic hazard to a rum greater
extent than is the North Aeonican grain belt, b.lt its grain all
becCJl'leSripe within a shorter. perioi of ti.n'e. There is a critical
planting season, a critical ripening season, al'1d a critical harvest
season. The canbinErl result is that the timeliness of field opera
tions is mum nure important in the USSR than is the case in North
Airerica.

The \<beat harvest in the U.S. will begin in late Hay or early
June in central Texas and the lower Mississippi Valley. It will
WOl:k north into Kansas and Coloraio in July, into Nebraska, the
Dakotas and M:>ntana. in August and into the prairie provinces of
Canada in Septenber. It will end in the Peace River Area in canada
vmere there are often harvesting fran windrows of wheat into Octo
ber. Ibte the geograplric spread--Vemon, Texas is at the latiblde
of casablanca; Enid, Oklahona. is Gibraltar; Dodge City, Kansas is
Palenno; Yuma, Colorc¥lo, is Lislnn, Portugal; SCottsb.llff, Nebras
ka, is. Barcelona; Aberdeen, South Dakota, is Bordeau; and l-linot,
North Dakota, is Paris. In a latibldinal sense, I can defend that
pairage. '!he U.S. wheat harvest, thus runs from [-1ay through June,
July, and August. Continuing the canparison .L"to canada, there is
a five-m:mth span over which to spread the harvest, whim ranges
over 30 degrees of latiblde. This makes possible many spatial,
geographically determined econanies, through the reuse of harvest
ing a}Uipnent, labor capacity, ai1d by sprecrling the burden on the
transport arxl ma.rketing system over time. The North American grain
systan is characterized by a tranendous North-South spread over
space arxl time.

These spreads are not available in the Soviet Union. The geo
graphic clirrension is East-West, which guarantees that the ti.rooframe
in which the harvest nust be canpletErl is usually three to four
weeks and in extrE!1'1'e cases five. This is mum less than half the
time available in the U.S.-canadian grain belt. The spatial spread
of the Soviet harvest is confined within about 15 degrees of lati
tude, or roughly half the range available in North America. 'Ihe
consequence is that the grain system of the Soviet Union is not .
only highly dependent on rainfall and stom patterns but it is very
susceptible to tanperature patterns. It must operate under a
double hazam--a severe rroisture hazard, and a nuch greater tan
perature hazanl than is experienced in any part of the North Ameri
can grain bel t except in sane of the Northern canadian p:>rtions.
'!his then leads to extrerm variations in output, to wastage, arxl to
enoImOUS pressure on storage and transfXlrt resources.

Sone data will give you an idea of the magnitudes involvoo.
In the Soviet Union the all-time recoro outp.1t of \'beat and coarse
grains (excluding the pulses and minor grains) was 226 million

. metric tons in 1978. The low output in the last ~ decades was in
1975, just three years earlier, "\'hen it was 132 million rootric
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tons. For the 1981/82 crop year, a year of record exports, t.l1e
total export of wheat by the five leading wheat exporters (U.S.,
canada, France, Australia, and Argentina) was 94.9 mllion rretric
tons. The total U.S. carryover grain stoc1~ equaled 103 million
rootric tons. ret re recapitulate. The spread between the high and
the ION of Russian grain output within three years was greater than
the total wheat exports of the five leading exporters in the year
of record exports, am only slightly less than the total grain
stocks in the United States as of June 1982 (USDA, 1982, A, B).

In terms of total grain output an::l total trade in grain, this
variability has consequences for the \~rld market that 9' far
beyond the significance of the grain output of the SOViet Union as
a fraction of total world output. In other \\Urds, in estimating
risk factors or in estimating market disturbance factors, the
Soviet Union exercises a much greater influence than \\Uuld be
indicatoo by the proPJrtion of its output to the \\Urld's total.
That significance was greatly expanded by the decision in 1971-72
on the part of the SOviet leadership to increase their imp:>rts of
grain.

A brief review of the history of that era is essential to an
understanding of what happened in \\Urld grain markets in the past
ten years. Recall that the Q:rnulka governnent fell in Poland in
Dacanber-January 1970-71, followi.n;J riots of \\Urkers in the ship
yards in Qiansk on the seacosts of north Poland because there was a
shortage of meat in the shops. This was a traunatic experience in
the east-European COMECON circles. The distance fran the shipyards
in Gdansk to the western oorder of the Soviet Union is approxi
mately the sClne as the distance fran Fort Collins to Denver; or
Baltinnre to t'fashington, D.C. The p:>ssibility that meat shortages
could precipitate revolt within the Soviet Union itself must cer
tainly have been praninent in the minds of many p:>litical leaders'
at that time. Vbatever the reason, the Soviet Union apparently
made a decision in the late Spring of 1971· to begin the imp:>rt of
grain, resulting in net imports of CNer one million tons in 1971/
72. It could have been asked, although it was not seriously asked
at that time, why are they imp:>rting when they have the prospect of
a reasonably good crop in 1971? The answer was soon apparent with
the anerging prospect of a PJOr crop in the spring of 1972. At
that ti.Jre the USSR enteroo the market for a truly phenanenal arrount
of grain. Soviet net grain imfOrts of CNer 21 million tons in
1972-73 constituted the largest arrount of grain ever imp:>rtoo by
one coontry in any one crop year, to that date.

The econanic cost of the decision to imPJrt was made easier by
the large gold stocks held by the USSR and by the rapid rise in the
price of gold follO\drg the U.S. decision in August 1971 to em the
traditional convertiliility of the dollar to gold. By the end of
1973 the gold cost of grain on \\Urld"markets had fallen to approxi
r.tately 40 percent of the level that had prevailed before August
1971. By the em of the 1970s it was to fall even farther, making
the real cest of SOviet grain imports ridiculously low orver most of
the decade.

This grain purchase e1ectrifioo the ~rld. It seemed to
signal a basic change in Soviet internal political thought, in
volving a reversal of the p:>licy incorporated in the farrous slogan
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of "socialisn in _one, countly". Under Stalin, the Soviet Union had
turned inward, h!caning to sore eXtent a fortress of socialism.
'!hat 'fOlicy involved autaJ:ky intrade. '!he Soviet Union would
explore if necessary. to. get hani currency _but the goal was to
ranain as renote: aSIi9!?sible fran irnfOrt oopendency. The reversal
of ~t policy. in 197;;;72 must have 00en a traumatic political
experience within, the SoViet, Union. The, issue has symlx>lic as, well
as economic importance in~t _it was evident after m:>re than, 50
years of oocialisn that the Soviet Union could not feed itself.
'!his was a damagiBjpolitiC?l admission" apart franits econanic
cost. ~m.IStassw:re that it was not taken lightly. l3ecauseof
the political ~ight attached to the decision, it, certainly was not
taken lightly, in the, ~stern ~rld and particularly in the United
States., ,~- ,', ' " "

Coincident, wi~iJile unexpectedly large grain imports by the
USSR there was a sharp increase in total world trade in grains.
U.S. wheat exports increased by 69 parcent fran calendar 1972 to
1973, with only two-fitths of this accOunted for by sales to the
USSR. Corn exports in the same years increased by 48 percent, ,-rl.th
Japan far outdistanci~ the t5SR as a market for U.S. corn. Con
cern about an impendi;ngworld food shortage was Widespread, gener
atiB} a ,euphoric bel~ in the prospect of exp:>rt markets for U.S.
grains,limitErl onlYl9Y:1proouction capacity.

'!he full realization of what had happened led to a re
enex:giziB] ,of the gr~ econany of rbrth America. The first re
sfOnsein the,Unite9:::S~teswasto errpty our grain bins of any
sul:plus. The second:)t:e5fDnse -was to, expand our grain acreage; our
export capacities, anq." our export expectations. '!his led to an
unprece1ented expansion in U.s. grainoutp..tt. We can illustrate
this with com and wheat, the two major grains~Table 1 shows data
for plantErl, aIld, harVestErl acrear:je and proouction for the years
1965-1981. 'nl~aCrec3.g~ plantedarxl total output for com arxl \oi1eat
are SllCMIl graphically ,,in Figures 3 and 4.

Be~n 1971-73 and 1981 ,the acreage planted to oorn was
increased byappraximately13 million' acres, or18peroont, \..hile
production of ,com for grain increase:l fran 5,632 to 8,201 million
bushels, or 46 percent. For,\oi1eatr acreage plante:lincreased fran
an average of 57.7 million acres in 1971-73 to 88.9 million acres
in 1981, or 54 percent. Production for the same ~rioo rose fran
an average of 1,625 to 2,793 million bushels, or 72 percent.

The num greater resfOnsiveness of corn to fertilizer, irriga
tion, and better seeds is shown by the fact ,that 60 percent of the
increase in cornout~t';-1971-73 to 1981, was due to higher yields
per acre, and only 40 percent to expanded acreage. The situation
was reversed ,forvtleat, with twO-thirds of the increase in outplt
resulting fran-an expansion in seeded acreage, arxl only one-third
due to -higheryields'l

The most signifiCahtconsequence of this rapid 'escalation' in
grain' production was!~(Fsharply increased dependence on, expJrt
marleets. Total domestic usage of \oheat in' 1981/82- was appraKi
mately 600 million bushels for food, 112 million for seed, and 142
million for feal, for a total dCmestic -disappearance ;of ' 754, million
bushels (USDAi'"; Foreign: AgricultureCircular, 'Grains, FG-13-83, May
12, 1:983).' ''lhe,1981182~wheat crq:>of just under2r 800 million
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Table 1: \'beat am COm Area, Yield, Production, United States,

1965-1981

~t

Yiold per
Area Harvested

Year Planted Harvested acre Production

1,000 acres 1,000 acres Bushels 1,000 Bushels

1965 57,361 49,560 26.5 1,315,603
1966 54,105 49,613 26.3 1,304,889
1967 67,264 58,353 25.8 1,507,598
1968 61,860 54,765 28.4 1,556,635
1969 53,450 47,156 30.6 1,442,679

1970 48,739 43,564 31.0 1,351,558
1971 53,882 47,635 33.9 1,618,636
1972 54,913 47,303 32.7 1,546,209
1973 59,254 54,148 31.6 1,710,787
1974 71,044 65,368 27.3 1,781,918

1975 74,900 69,499 30.6 2,126,927
1976 80,395 70,927 30.3 2,148,780
1977 75,410 66,686 30.7 2,045,527
1978 65,989 56,495 31.4 1,775,524
1979 71,424 62,454 34.2 2,134,060

1980 80,637 70,984 33.4 2,374,306
-1981 88,864 80,948 34.5 2,793,436

Onn

Area planted, Area Yield per
Year all purposes harvested harvested acre Production

1,000 acres 1,000 acres Bushels 1,000 Bushels

1965 65,171 55,392 74.1 4,102,867
1966 66,347 57,002 73.1 4,167,608
1967 71,156 60,694 80.1 4,860,372
1968 65,126 55,980 79.5 4,449,542
1969 64,264 54,574 85.9 4,687,057

1970 66,863 57,358 72.4 4,152,243
1971 74,179 64,123 88.1 5,646,260
1972 67,126 57,513 97.0 5,579,832
1973 72,253 62,143 91.3 5,670,712
1974 77,935 65,405 71.9 4,701,402

1975 78,719 67,625 86.4 5,840,757
1976 84,588 71,506 88.0 6,289,169
1977 84,328 71,614 90.8 6,505,041
1978 81,675 71,930 101.0 7,267,927
1979 81,393 72,400 109.7 7,938,819

1980 84,047 73,030 91.0 6,644,841
1981 84,153 74,624 109.9 8,200,951

Source: U.S. Dept. of Agriculture, lIqricu1tural Statistics, 1982,
'!'abIes 2, 39.



Figure 3. Planted Acreage and Production of Wheat, United
states, 1965-1981.
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Figure 4. Planted Acreage and Production of Corn, United states,
1965-1981.
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bushels left the Unitoo States 328 percent self-sufficient at the
beginning of the 1981/83 crop year. Stating the relationship in
another way, only 30 percent of the 1981/82 wheat crop was nealed
for dorrestic uses; 70 percent was available for export. Arr:l weak
ening in export mal:kets would lead to a rapid accumulation of
car.ty-over stocks.

This has happenErl. t'heat exports reacha:l a peak of 1,773
million bushels in 1981/82 and are forecast at 1,400 million bush
els for 1983/84. The carry-over stoCk at the end of the 1982/83
crop year is esti.ma.ted at 1,550 million bushels or only slightly
less t.'lan total \meat proouction in 1971-73 (USDA, 1983 A, p. 21).
With only a slight rEiJuction in the use of wheat for livestock
feed, the carry-over stocks at the beginning of the 1983/84 crop
year would cover total daoostic U.s. Mleat requirements for two
full years.

lifter 1972/73 corn rapidly outmstancEiJ Mlcat as tl-J.e leading
grain ex:p:>rt of the United States. Although the parcentage in
crease in acreage plantal to com was ruch smaller than for ~eat,

following the unexpectedly large Soviet grain purchases in 1972/73,
the output effect in total bushels was rruch greater. National
average corn yields per acre in 1981/82 at 109.8 bushels were
alllOst exactly three times b.'1.e average ~eat yield and 34.5 bush
els. And although darestic uses accounted for 61 percent of the
total 1981/82 corn crq> in contrast to only 30 percent of the ~eat

crop, car.ty-over stocks of com in June 1983 were projecte::l to be
3,434 million bushels, or roc>re than twice as large as the carry
over stocks of Mleat (USDA, 1983 A, p. 21). Takin:] wheat and all
feed grains together, the United States held 61 percent of the
total world stock of these grains at the end of the crop year
1982/83.

The decade of the 1970s left the United States highly depen
dent on export markets for its grains and soybeans. At the begin
ning of the decade, less than one out of three crop acres proouced
for export. At the end of the decade, this ratio had increase::l to
two out of five. '!he prospect of seaningly unlimitErl exr;x:>rt mar
kets led to an irrrnediate and unprecalented increase in fannland
values. Fran 1970 through 1981 fannland values increased. four-fold
nationwide, and alllOst five-fold in the major corn and soybean
producing areas. '!his increase was not evenly distributed over the
United States. It was much less pronounced in the East and West
Coast states, ~ere land values were already relatively high and
'tA1ere the prospect of rapidly expanding e>q;ort marY~ts for grains
had little impact.

The increase was concentrated in the Mississippi Delta states,
in the seaboal:d states of the Gulf Coast, and in the grain belt
states of the upper Hississippi and Missouri Valleys. '!he greatest
percentage increase was in Minnesota, at the headwaters of the
Mississippi. '!his has sane interesting connotations with reference
to concentric-ring theories explaining the gradation of land values
with respect to distance fran major mal:kets. It is consistent with
the classic theories of J. H. von Thunen that the sudden appearance
of new mal:ket potentials should have the greatest impact on land
values in the producing areas roc>st distant fran the market. The
grain lands of the upper Hississippi and Missouri Valleys were rrost

PREVIOUS PAGE BLANK
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distant fran ocean ~rt temli.nal.s, and it was there that land
value increases were rost pronounced.

The euphoria generatErl by the large Soviet grain plrcbases in
1972/73 was sharply augrrentErl by 1:\0.0 other unexpected events.
\qit.'ti.n a period of a1x>ut 30 ronths the OPEC oil anbcmJo and the
Nixon mission to 01i.na piled surprise upon surprise. 'lb the pros
pect of large new markets in the USSR and eastern Eurcpe was added
the heady possibility of a market in Mainland 01i.na. The OPEC
<31lbaJ::go. was a sharp rani.nder that the U. S. was the anIy large grain
surplus producing countJ:y with a substantial if declining produc
tion capacity in petroleun fuels. In a world that was then per
ceived as facing catastrophic food shortages, it was reasonable to
asSlll1'e that the Unitoo. States \'~uld have an oc.ren-melming canpeti
tive advantage in grain export markets. The logical conclusion of
this line of reasoning was to buy fann land, and the land boon "VclS

on.
While the reaction to these events was reaching its peak

another trend was unfoldiD} that gave the land market a po~rful

boost. In the 1950s and 1960s the real cost of land-based crerlit
(the nominal rate of interest minus the rate of inflation) had
fluctuatOO. within a raIg'e of 1:\0.0 to four percent, with a mean in
the 1960s and to 1972 of approximately three percent. The infla
tion that acce1eratErl after 1972-73 resulted in a phenanenon vir
tually unknown in the United States: Persistent very 1011 and
n83ative real rates of interest.

This trerrl is illustratErl by deflation of the rates of inter
est charged by the Federal Land Banks on fam rrortgage loans.
Figures 5 and 6 exhibit these trends, by quarters, fran 1956
through mid-1982. In Figure 5 deflation is accomplished with the
implicit GNP deflator lobile in Figure 6 the consl.l[OOr price index is
used.

Fran the fourth quarter of 1972 through the first quarter of
1981 the real rate of interest on Federal Land Bank fam rortgage
loans, deflated with the GNP deflator, was negative in 8 quarters
and below 3 percent in all rot 5 quarters. On an annual basis, the
real rate of interest \oJaS l::elow 2 percent in seven of the nine
years.

Devalued with the consumer price index, the results are even
rore dramatic. In the eight years fran 1973 through 1980 the real
rate of interest on FLB fam rrortgage loans was negative in 18 of
the 32 quarters. Buyers of fann lam \'h) could qualify for Federal
Land Bank loans could have regarded t.~e loans as gifts, throughout
rrost of the 1970s. They made roney by 1x>rrowiD} roney, regardless
of the productivity of the land.

The effect of negative or very low real rates of interest was
equivalent to pouring gasoline on a fire. A land price boan in
ducai by the ~ning up of unexpected new markets was underway
regardless of the cost of credit. To tq> this off, exceptionally
low or n83ative real rates of interest simply lifte1 expectations
of land price increases even higher. 'lb state it rrore accurately,
near-zero rates of interest plShed the cost of acting \lfXJn expecta
tions of land price increases even lower. In the entire histol:Y of
the Federal Land Bank System, ,..ttich dates fran 1916, there had
never been a period in which. real rates of interest were as low as



Figure 5. Average Real Interest Rate Charged by Federal Land Banks, 1955-1983.
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Figure 6. Average Real Interest Rate Charged by Federal Land Banks, 1955-1983.
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they ware in the eight years from 1972 to 198!.
The reversal \'laS sudden and painful. Beginning in the fourth

quarter of 1981 real rates of interest shot back up again, leading
to a positive real rate of interest on land-bassi rrortgates aver
aging alxmt 8 percent throughout 1982. A climate of expectation
creatoo by very ION or negative real rates of interest at a tirre of
inflating land values was suddenly transfo.r:med by a cost of capital
for \'ihidl the United States had no previous experience. '!here may·
have been sane periods in our colonial past or perl1aps in t.~e few
years during and for a short tirre after the American Civil War in
which real rate of interest on IlDrtgates reached the 8 percent
range, but the nominal interest rate minus the rate of inflation
has neV'er been in the 8 percent range in the twentieth century.
After having been weaned on a cost of capital that was ridiculously
low, land buyers were suddenly faced with a cost of capital that
was unprecedently high.

A sense of the magnitudes involved is provided by the graphic
presentation in Figure 7, for lfumesota, 1960 through 1982. Recall
that Minnesota in 1972-81 had the largest percentage increase in
fann land values of any state. The heavy line in Figure 7 shows
the average real rate of interest chcu:ged by Federal Land Banks on
land-based mortgages and the dottoo line shows the average arumal
rate of increase in Minnesota estimatErl fam land values. Note the
dramatic decline in land values associatOO with the shaq:> increase
in real rates of interest after 1981. Fran July 1981 to ~Tuly 1982
the real value of Minnesota fann land fell 17.2 percent. This was
the greatest decline recorded since 1931-33. Similar declines
occurred in Indiana, Illinois, Iowa, and other areas in the Upper
Tv1ississipp Valley grain belt. Exports of \'iheat and coarse (fee1)
grains fell from 114 million metric tons in 1980/81 to an esti.rtated
94 million tons in 1982/83. For the U.S. as a \'bole, the real
value of fam land in April 1983 was 18 percent belO\~ 1980 levels,
and had fallen for three years in a roN (USDA, 1983 B). '!he land
1:x>an was over, punctuated by the highest cost of credit in living
manory.

While the land price l:oan \'las going on, and preceding it by a
fEM years, a rapid relocation of major grain usage was taking place·
in the Unit.ed States. Until the mid-50s, with the exception of a
feN war and post-war years, the principal market for U.S. grain was
the danestic mar:ket, and especially for feel grains. Beginning in
the 1950s and accelerating in the 1960s, the technology of large
scale confinOO feeding of beef cattle vas rapidly improved. It
might be well to recall why. The key technology was disease pro
tection, \n.th the veterinarians rather than'the nutritionists
playing the strategic role. Anitbiotics and other techniques for
controlling disease in large confinOO animal p:>?J.lations peonittErl
big poultry houses and large cattle fee1 lots. In 1955, less than
20 percent of U.S. beef production was associated with cattle
feeding. Currently, it is estimated that one-fourth to one-third
of U.S. beef proouction results fran cattle feroing qJerations, an
activity heavily concentratOO L"1 the southern Great Plains. FOO
cattle m:u:keted fran this region ~re estirnatai to be 44 percent of
total U.S. fOO cattle marketings in 1977, while Corn Belt fee1 lots
acoounted for only 20 percent (Schertz, et al., 1979, pp. 89-91,



Figure 7. Real interest rate compared to real rate of increase in Minnesota
land values.
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100) • The percp..ntage caning fran the southern Plains is belil~ved

to be even higher today.
Figure 8 is a dot map showing the location of major c01'\lOOrcial

cattle feedlots in the southern Great Plains that were advertising
for cattle placements in 1979. This is not a map of all the large
feejlots, because soroo of the biggest feedlots are proprietary, or
in-house operations. They are not cOl\lrercialized in the sense that
they do not offer their facilities for hire. The feedlots shown in
Figure 8 are in effect cattle nurseries or cattle hotels, in that
they accept cattle for feeding, typically at a specifioo price per
pound of gain.

The location \'laS dictated by several considerations, one of
which was climate. It is interesting to observe that fOC>st of the
canrrerical beef feeding capacity is north of the 35th parallel and
south of the 40th, with the major part concentrated within about 5
or 6 de;lrees of latitude. There is good reason for this, LTl that
they are far enough north to minimize losses fran Texas fever and
other hot-countJ:Y cattle diseases and far enough south to minimize
winter losses in outdoor lots. The majority of the lots are at or
below the 20-inch rainfall line, thus minimizing rod problans and
pulrronaxy problems arising from wat, nasty '">leather through the
winter season. The location decision rule fur large cattle feed
lots has been to seek out dry countxy, far enough north to escape
the zone of trcpic diseases and far enough south to reduce winter
losses. As a result, our large cattle feedlots are highly concen
tratOO..

This concentration was accelerated by the contanporal:Y rapid
irnproverrent in sorghum yields through the developrent of hybrid
sOl:ghum, a dry-countJ:Y, low rainfall crop. 'Ihis occurred alrrost
simultaneously with perfection of the technology of water manage
loont throughcenterpivot irrigation. With high yielding corn, high
yielding sorghum, and a new technology for applying water, the
Southern Great Plains experienced a rapid' expansion in its feoo
grain producing capacity. This was made possible by the fact that
the feEdlots are located above the southern lobe of the Ogalalla
aquifer, the largest underground supply of irrigation water at
econanic depths in the United States. 'Ihe fed-beef industxy in the
United States, in short, errerged fran the 1970s highly concentrated
and heavily dependent on irrigatErl feed grains, produced with
pmtped water. This insured a max.i.nn.Jn exposure to the rising costs
of en.erg-y.

The migration of cattle feeding to the Southern Plains was
given a ~rful impetus by t.~e sudden appearance of greatly eX
panded export ma.!.'kets for cash grain after 1972.. ''lithout the
expansion in exports, the shift of cattle feeding to the Southern
Plains and the associated expansion in local hybrid sorghum and
irrigated corn output would have left the Corn Belt with a large
feed grain su:rplus. It seans reasonable to assume that the resul
ting price-depressing effects would have reduced the fea:1 costs of
Corn Belt cattle feeding and retarded the shift. Instead export
denand and relative price IOOVeI1lents to the mid-1970s lifted feed
grain prices to levels that made Corn Belt cattle feeling unattrac
tive, t.~us accelerating the shift to the large feedlots of the
Southern Plains. 'lhroughout the 1960s and well into the 1970s



Figure 8. Commercial feedlots in the Southern Plains, 1979.
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these large lots enjoyed lower feoograin costs and lower labor
costs than prevailed in the Com Belt. AIthough this cost advan
tage was reversed by t.lle end of the 1970s, the initial surge of
investr.elt in large feedlot capacity carried the trend well beyond
the rx>int that was justified by the cheap water, cheap labor and
cheap feed of the pre-oPEC era.

One consequence of this shift in cattle feeding was a perva
sive abando.l1ll'eJ1t of on-fann grain feeding of animals in the heart
of the Grain Belts. The 1970s 'Idtnessed a great decline in the
number of farms feeding cattle and hogs in Minnesota, Iowa,
Illinois and, to a degree of lesser importance, in Ohio and
Indiana. Historically, the heart of the Corn Belt had been focused
on the danestic marl<et for animal prooucts. Expanding foreign
markets for soybeans and feed grains triggered a massive reversal,
leaving the Com Belt in the 1980s one of the I'OC>st export-dependent
regions in Alrerican agriculture.

Although the Corn Belt is still the major locus of h09
feeding, and a substantial arrount of cattle-feeding remains, the
animals are concentrated on feller farms. One consequence is that
animal manure is sharply reduced in quantity and is rmlch less
available across the spectnJn of fann sizes. The switch fran
widely-dispersoo livestock feeding on the majority of farms to a
dependence on cash grain sales and export mcu:kets for soybeans and
com has robbErl the Com Belt of fertility-rnaintenance capacity
through the recycling of animal \lastes.

This loss, whidl must be replacoo with chemical fertilizers,
is not only a loss to the Corn Belt. The majority of the largest
Southern Plains feedlots are no« located in semi-arid regions.
Given their size and location, and the high cost of transporting

. manure, rmlch if not roc>st of its value as fertilizer is simply
wasted. Even if spread on neighOOring grain fields, the rainfall
regirre prevents full use of its fertility value. Transporting it
to irrigated fields is largely precluded by distance and cost.
Huch has been written about the exp::>rt of soil fertility represen
too by the heavy grain exports of recent years. A similar and much
nore tangible internal export of fertility out of the Com Belt has
been an Ul"Ireasured consequence of the spectacular rise of
industrial-type feedlots in the southern Great Plains. This is a
classic example of a negative externality that has fallen outside
the decision framework of all of the parties involved. The loss is
national and not simply regional in sccpe.

The threat of recurring drought introduces an additional
element of risk. Figure 9 outlines the "high-risk areas" of the
Great Plains as they were defined following' the succession of
droughts in the 1930s. A canparison with Figw::e 8 shONS the heavy
concentration of large cattle feedlots in the high-risk area of the
southern Plains. This has been the traditional locus of the "dust
heMl" in the United states, a designation that was confirmerl by a
subSfXlUent severe drought in 1954.

On the basis of past weather records, we can anticipate a
future feed supply crisis in southern Plains cattle feeding. sane
will argue that a severe drought in the area of greatest feedlot
concentration is overdue in the 1980s. In the sumner of 1981 grain
handlers in Dodge City, Kansas estimated that the southwest Kansas



Figure 9. Great Plains states and the "high-risk area."
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area was 50 to 70 percent deficit in fecdgrain supplies, reflecting
the short corn crop of 1980. In the s~ of 1982 corn moved into
the area fran central and eastern Nebraska, and feedlot buyers
eagerly sought feed wheat. The u.s. Department of Agriculture
maintains a continuously updated da.ta series on costs of proo.uction
in Great Plains and in Corn Belt cattle feeding enterprises.
Throughout 1972 and 1973, the price reguired to cover all costs of
preduction of fed beef in southern Great Plains feedlots averaged
10 percent below the break-even price in Corn Belt feedlots. In
1979, Great Plains feedlot costs were about 3 percent above Corn
Belt o")sts and in the first half of 1983 this cost differential had
increased to 5 percent (USDA, 1983, C). A fraction approaching
one-half of the national supply of fed reef is dependent on one of
the rrost hazardous climatic zones in North MErica, and on rapidly
rising costs of \'/ater and transportation.

In retrospect, the rapid expansion in world demand for grains
and soybeans in the 1970s left the United States with major dislo
cations in its agricultural econany. Many of these can be traced
to a set of irrational expectations, of \'t1ic:h the rrost pervasive
was a belief in the inevitability of \\Qrld-wide fcxx1 shortages.
Based on statistics available in the early 1970s, \\Qrld population
growth was overestimated, leading to overestimates of effective
import demand for grains. Substitlltion possibilities were inade
quately explored, in particular the {X)tential for shifts from
animal to vegetable proteins.

One of the rrost imfOrtant contributors to a belief in the ~r

manence of large export markets for U.S. grains was the alrrost
universal tendency to underestimate p::>tentials for agricultural
output expansion in the developed countries. The increase in U. S.
outplt of roth corn and \.m.eat in the 1970s \'/as the largest percent
age increase in any decade since reasonably reliable statistics on
national grain output were first published in 1870. France emerged
in the 1970s as the third-largest grain exporter in the \\Qrld. The
UK had western Gennany, traditionally two of the largest grain
importers, ended the 1970s at levels of fcxx1 self-sUfficiency
unnatched since the first ~vorld ~iar.

Those whose bid prices for U.s. fam lands reflected a belief
in impending world foed shortages made a fundamental error in
confusing need with effective demand. Before the onset of the land
price bean in the early 1970s, it was axianatic to observe that the
net earnings fran two acres of good Corn Belt land would be needed
to finance the p..1rdlase of one acre. At the end of the 1970s,
financing the purchase of one acre \\Quld have required the net.
earnings fran four acres. With theprcxiuction costs, fann prcxiuce
prices and interest rates prevailing in 1981/82, it was inevitable
that land prices should fall. The adjusbnent is still incanplete.
Only the mst pessimistic assessrrent of future world foOO output
can give canfort to those who believe that the real value of U.s.
fann land must ultimately rise.

Under current and foreseeable conditions, U.S. agriculture is
struggl,ing with an over-valued land base. Accanpanying this is a
potentially severe raJional imbalance in its beef industry, which
alone accounts for just under one-fourth of total receipts fran the
sale of fann prcxiucts. The risks involved .L'l adjusbnent to these
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changes are caTIp:mnded by the ccmnanding presence of the USSR in
\«>rld grain markets, with a history of massive shifts in trade
fX)licy reflecting ooth climate and ];X)litical winds. The forces
that generated these problans in U.S. agriculture are too canplex
to be attributoo alone to an uncritical search for econanic salva
tion in exfX)rt markets, but that clearly must b3 included as a
contributing cause.
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A Critique of the Economics of u.s.

.Foreign Aid

Theodore W. Schultz

Foreign aid has becane instibltionalized as is the dlurch and
the philanthropy of foundations. In high incOflE countries it has
becane an established, organized. activity. '!he managenent and its
purposes have ruch in canm::m and for this reason, it is convenient
to think of aid agencies as the International Donor Canmunity.
Although budgets and staffs are large, it is difficult to get at
the econanic effects of foreign aid. It is fair to say that the
economics of foreign aid is concealed in many different black
boxes. There is a lot of talk about the design of these ooxes,
their dirtensions, construction and whether they are big enough.
Sane critics fail to see that they are black OOxes. sane contend
that what they see is red, while other critics see them as a pale
gray that is r-olitically neutral.

The funds that are :PIt into each of these b::>xes are knOrlfl.
These aIlOunts are proxies of the apparent costs that are incurrei.
What is unknown is the trlE econanic value of the activities that
are supp:>rted by these funds. There are sate general useful clues,
notably in the OECD Annual Reviews by John P. !.ewis on Development
Co-operation.

Net official disbursanents worldwide are not trivial. In
1980, 33.46 billion dollars of such aid were disbursed. The non
concessional funds were larger. These two parts came to 88.95
billion dollars in 1980.

Net Diswrsenents

Official Aid
Bilateral
f.fultilateral

Total

Non-concessional Flows
Bilateral
Multilateral

Total

© Theodore W. Schultz
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In Billions of Dollars

25.75
7.71

33.46

50.69
4.80

55.49
88.95
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'file 1980 Net Disburseroonts of the UniiOO States'
in Millions of Dollars were:

Ie Official Aid:

Bilateral

Technical Assistance 724
Food Aid 471
Other Grants 1,780

Net DeveloplOOnt Lending 674
Foo:i Aid Loans 687
Debt Reorganization ~

Multilateral
Grants

UN Agencies 647
others 250

capital Paymants
IBm 39
IDA 1,072
Regional Banks 733
others 31

other Official Aid:
Bilateral 1,112

II. Grants by Private Voluntal:y Agencies in 1980

III. Private Flows at Marltet Tems

Total Flows, Balance of Payment Basis

2,975

1,391

897

1,875

1,112
8,250

1,301

4,301

13,851
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Fran b,.e ~rspective of a struggling trainee fran a IaN incane
countt:y, these figures must seem gigantic. He receives a micro
scqJic bit of it. Wnat is l::eing accCIilplished by all the rest, is a
multi-billion dollar question. Since these are scarce resources,
this question assure:Uy entails sane econanic attributes. To get
at the economics of foreign aid, ~ have the option of speculating
about the econanic consequence of what takes place in these black
b::>xes, or of prying the lids open and observing \'bat actually
occurs.

Econanists, with few exceptions, have teen shy \'ben it canes
to analyzin:] the economics of foreign aid. '.!hey are shy for vari
ous reasons. Sane see aid as a rroral issue, an d:>ligation of rich
countries that is beyond the economic calculus. others view it as
all too fX)litical for their professional taste, and understandably,
younger economists knCM that doing studies in this area will not
increase their chances of l"Eing pranoted. For reasons of age, the
prortDtion incentive is for Ire zero. Being protected and sheltered
by a university, I am neither awed by nor teholden to, p:>litics,
and I knCM that rroral values are an integral part of people's
preferences •

. Any discussion of the econanic effects of foreign aid is in
fluenced by what ~ believe the state of production and of the
welfare of people in low incane countries actually is. Reliable
facts are exceedingly ham to care by. we have the pronouncements
of aid agencies v.hich are self serving like those of the public
relations offices of universities. Worse still is our tendency to
view evet:y prd:>lem here and abroad as a crisis. '!be international
donor canmunity has hecare a canfortable club that abides by a
live-and-let-live fX)licy. Critical statanents about the perfor
mance of any rrenber of this club are deernerl to be in IX>Qr taste
with one exception, namely that the u.S. is allocating too snall a
share of her GNP to foreign aid.

During the 1970s, the stress was on the pending food crisis
and on the inevitability of famines. As yet, the frounting agri
cultural su:rpluscs are seen as only p:JstfX)ning doarisday \rith re
spect to food. "Experts" have care up with all manner of estimates
to shovl that nutrition in 1011 incane countries has been going fran
bad to \'tUrse, although these stories about nutrition are incanpat
ihle with the renarkable increases in life span that have men
achieved by many ION incCllre countries.

Performance of Agriculture

. . . and . 3 t f theOuna aslode, v.here one must walot see, . fOC>S 0 ~un-

tries in Asia -- Taiwan, South Korea, India, and Indonesia are
doing SCll'Ie of the things that need to be done to increase their
agricultural production. There are contributions that u.s. AID
could make, namely in the area of rural schooling, agriculmral
research and in sane infrastructures.

Despite considerable political instability, parts of South
America are currently doing fairly well; exports of sane major
agriculbJral camrodities are increasing.

With respect to agriculture and food, the centrally planned
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econanies are in real trouble.
4

They, however, do not fall within
our political danain, although we have in the past provided con
siderable P.L. 480 agricultural cannodities to Poland and also to
sare of the others.

There are two ')roups of countries in which the agriculture and
food situation has gone fran hal to \tK>rse. M::>st 05 the countries
in Central (tropical) Africa are doing very badly. Egypt also has
a fOOr record. we do have a real political interest in these
countries. In my view, what u.s. foreign aid and the rest of the
international donor canmunity have been doing to assist these
countries has been a series of failures. ~o is there in our
universities, or in our foundations, or in u.s. AID that has any
useful ideas on what. foreign aid can do to correct the sad state of
agriculture and the rest of the econatrt in these countries?
Nigeria, and a few of the others, are cashing in on oil exports.
Egypt is receiving massive P.L. 480 coom:>di.ties. Despite all this,
the prospacts are bad.

The other group consists of various countries in central
Arrerica that are being torn apart by internal conflict ani warfare.
What can u.s. non-military foreign aid accanplish under the cir
cumstances that prevail in these countries?

Issues to Ponder

'lb set the stage for critical discussion, there are several
najor issues that are troublesane. My carurents on these at this
point will be too brief to make Il¥ case. we need to clarify the
essence and the econanic implications of these issues.

1. In doing foreign aid, we do not canprehend sufficiently
the reasons for the successes and also for the failures pertaining
to agriculture and food. i'1e underrate the importance of health,
Erlucation, and entrepreneurial ability, Le., improvanents over
tine in the quality of farm people fran· their investIrent in human
capital. Q.lr federal agricultural programs to improve the econanic
lot of our CMIl small fa.t'l'n:9rS have been failures. Despite these
failures, Congress in prO\Tiding funds for aid, insists that AID see
to it that 10tT inCate countries do what we have been unable to do
within the U.S.

2. The credibility of foreign aid is being increasingly
impaired by its pronouncerrents on the dire state and prospects,
supported. by heart-rending pictures, stories and bad data on
hunger, malnutrition, starvation, and a future beset with famines.
The international donor canrnunity has seriously overplayed these
self-serving pronouncarents in its quest for funds.

3. A creditable analysis of the fced siblation throughout
the \\Urld is basic to putting u.s. AID on the right track and also
to infonning Congress and the electorate on where there are serious
problans that fall within our I,X)litical domain.

4. The relationships among the official foreign aid donors
of the high incare countries are all too cozy. '!hey do not criti
cize one another. I knOtT of no public dOCl..lrl'ents that deal criti
cally with the foreign aid activities of others. For exarrple, a
canpetent: analysis of the actual ha.trn that has been done by the aid
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of the Horld Bank, the International r-1onetary Fund, and other
multilateral UN agencies to the econany of Tanzania, would be
exceedingly instructive.

5. OUr official foreign aid. agencies and our foundations
have a fOOr record in their endeavors to improve the econcrnic lot
of wanen in low incane countries. There has been no lack of talk
and papers with stress on social reforms. TakiJB the IOn) view,
what is long OV'erdue is the establishment of organized research
centers that ~uld do for household production activities vA1a.t
agricu1tural research <bes for the production activities of fann
ers. There is even a lack of simple equipnent to break and rerrove
the ham husk of sorghum that would el iminate the backbreaking work
of so flaIlY waren throughout Central Africa. Because much of the
work in agriculture in many countries of Africa is done by women, a
part of agricultural research should be oriented to this activity
of wanen.

Fortunately, advances in knCMledge pertaining to birth control
oriented to the requirerrents of housewives in lOtI incOl1E countries
is being supp::>rted by u.s. foreign aid despite the adverse p:>li
tical rro<:n that presently prevails on this issue.

6. The state of knCMledge about nutrition applicable to low
incare countries is terribly inadequate. The use of public funds
via aid to establish, in low incane countries, organized nutrition
research centers, staffed by canpetent scientists and social ana
lysts, would OV'er the long term produce a rate of return canparable
to that CIerived fran organized agricultural research.

7. The International Agricultural Research Centers are a
first-rate investm;mt. National agricultural research in a con
siderable nunber of low incane countries, however, is as yet not
viably established. U.s. AID has a sJ.X)tty record in this area. I
would not advise low incane countries to becane dependent on our
aid for this fUrpose because of the lack of continuity of our aid.

8. During the fifties and sixties,. u.s. aid made a major
contribution in ideas and funds in helping India establish her
agricultural universities. QIr training programs \..ere also an
irnp)rtant contribution.

As If Econanic Efficiency Hatters Not

Donors of foreign aid have long 00en blissfully indifferent to
the lack of econanic efficiency in IIDSt low inCO"!\e countries. tvith
sorre exceptions, agricultural scientists fail to see that the per
vasive econanic inefficiency in low incone countries is the pre
daninant barrier to the effective adoption of high yielding crop
varieties and of other contributions fran the advances in agricul
tural research. Econanists who are camdtted to elegant growth
Jrodels, are also, as a rule, silent on the important issue of
econanic efficiency.

The grCMth of an econany depends fundamentally on· increases in
. the quantity and quality of resources and on econoodc efficiency.

Correspondingly, the rrodernization of agriculture depends basically
on the additional quantity and quality of agricultural inputs and
on the econc.mic efficiency of agriculture. High yielding crop
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varieties, fertilizers, insecticides, tractors, canbines, experi
ment stations, and well trainErl agricultural scientists am related
tedmical ~rsonnel are all rrore or less necessary, rot they are
not sufficient. Wherever the economic organization of agriculture
is inefficient, pro:1\id:.ion languishes even though the quantity and
quality of the inputS are at hand along with a high order of tech
nical services. In tenns of the technical requirements that I have
listed, agriculture in the Soviet Union should be highly produc
tive.But it is not. '!he reason it has failed is the inordinate
economic inefficiency which is a consequence of the economic orga
nization of Soviet agriculture. M::>st of the (bnors of foreign aid
have. not yet faced up to the critical importance of economic effi
ciency in agriculture ~o

Farmers the \'IOrla. over are not to blame for the officially
imposed economic inefficiency that burdens agriculture. Farmers in
their small private danain are calc~ating econanic agents. 1..'1 my
Transfonning Traditional Agriculture I presented evidence that
fann~rs in traditional agriculture are "poor rot efficient" by the
test of marginal costs arrl marginal reblrns. '!here is naw Imlch
m:Jre evidence in supp:>rt of .this prqx>sition. Thus, I contend that
\rithin lCM incooe cailiii:ries, famers are intelligent economic
agents, p:>or as they ~ in tenns of resources, and in living with
the distortions of irieentives that are irnPJsed on than in the
prices they receive and pay, and with their dependency on corrupt,
inefficient goverIlIllehtal agencies as suppliers of fertilizer,
insecticides and seeds and on marketing 1x>ards that have a rronq:x:>ly
as purchasinJ agents furl in sooe cases, enforced by mandated pro
curanents.

M::>st goverrrnents .. in low incane countries seriously impair the
economic efficiency of agriculture as well as other sections of
their econany. To seme extent, rot very slowly, governnents learn
fran their mistakes~ ,These economic inefficiencies are presently
not as pervasive as they were two and three decades ago. At the
extraoo, they have been reduced sanemat in O1.ina but not in the
Soviet Union. '!he situation on this issue throughout nost of the
countries of tropical Africa is, indeed, serious: these are coun
tries that fall within the danain of U.s. foreign aid.

IX>nors of foreign aid do not deal wit..~ fanoors although they
make believe that they are primarily concerned about the pro:1uction
and welfare of the poorest of the poor. They talk equity and
forget about econanic efficiency. '!here is no way that farmers in
100 incorre countries can convey to these donors their economic
priorities. IX>nors deal with the govermJents of these faoners, and
the economic distortions imposed on fanners are, rrore often than
not, suPPJrted ill part by donor funds.

IX>nors of foreign aid have provided an increasing share of the
funds that supp:>rt the International Agricultural Research centers.
The achievem:mts during the seventies of a goexUy number of these
Centers are not in doubt. By ny last count, there are nON 13 with
a current total annual budget of about $150 million. They have an
international dimension that owes r:tUch to the Rockefeller Founda
tion and. the pioneering entrepreneurship of George Harrar in
Mexico. These centers are supp:>rted by 35 donors. In recent
years, arrong others, the w:>rld Bank, the various regional banks,
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and u.s. AID have contributed substantial funds to Sl1pPJrt than.
These centers are a decide:1ly worthwhile innovation.

I have, hooever, four concerns pertaining to these Interna
tional Agricultural Research Centers.

(1) They are not a substiblte for on-going national agricul
tural e~rirrent stations am lamratories.

(2) They do not do basic agriculo.rral research and, there
fore, are dependent upon research done elsewhere.

(3) The central managanent, Le., the allocation of funds to
each of the centers is becoming over-organized in the
sense that too much of the time of the research personnel
at the centers is spent on paperwork "justifying" re
search.

(4) The center 10cate:1 in Nigeria has concentratai on local
food production and it has neglected the important export
canr:od.i.ties. More generally, the anphasis that u.s. AID
has placed on food production, especially so throughout
central Africa, has been a serious mistake in view of the
fact that economic canparative advantage was, and con
timJes to be, in the larger gains to be had fran the real
growth in their exports, pri.rrarily of tree crops. Clear
ly, agricultllral scientists have no canprehension of the
economic importance of the role of canparative advantage
in production and trade anon)' nations. There is truth in
the dictum, namely, "trade not aid". In fact, foreign
aid for research to pranote only fom crcpsin trq>ical
Africa is decidedly hcmnful to the econany.

When a sudden destruction of reoources occurs, whether it is
caused by the vicissitudes of nature or by war, foreign aid is as
it should be, a humanitarian response. u.s. food and medical aid,
~en floods, earthquakes, and serious droughts occur, deserves a
high mal:k.

The war devastatoo countries that received T,1arshall Plan aid
benefitErl. Much physical capital had been destroye:l. The stock of
human capital was still first-rate. ~1arshall Plan aid help;rl
rebuild and restore the structures, equipment and inventories. The
pay-off that accrued to these countries was large. But the eco
nomic circumstances that prevail in ICM ineate countries do not
corresfX:>nd to those that existed. in EUrq:>e following World War II.
f£M ineate countries, in general, have rooager stocks of human
capital.

But, \<hat about sudden riches? Consider the econanic distor
tions that are clearly evident in Nigeria, Venezuela, and Hexico
that a.,.opear to be canpounded by their sudCbn la~e revenue fran the
sales of oil. Mexico, for example, aa]Uired $18 billion fron oil
during the recent peak year. I)) large anounts of foreign ca.,.oital
and foreign grants (aid) have corresponding adverse effects on the
econany of the recipient country? My view is that Tanzania and
Bangladesh experienced similar econcmic distortions in recent years
by all manner of foreign aid. In this connection, ~ do \Ell to
ponder the reasons for the renarkable growth ofagricultural pro-
duction in Malaysia. Their high yielding rubber and palm varieties
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did not cane fran us. f'br did we provide the funds to do the
necessa.J:Y research. There are countries \'there leM per capita
ina:me is not a necessary and sufficient condition to receive
foreign aid to adlieve real agriculblral growth.

It is all too easy to forget the lesson we learned fran our
Point Four agriculblral aid throughout Latin J\I'tlarica. With the
help of a can~tent staff, supported by a large grant fran the Ford
Foundation and sp::msored by the National Planning Association, I
had the opportunity during th~ early 1950s to assess the achieve
rrents of Point Four programs. They failed mainly because Point
Four was camnittErl to wilding agricultural extension services and
only belatedly learned that the necessary w::>rthwhile agriculblral
researdl had not been done. In sharp contrast, the agricultural
research of tqe Rockefeller Foundation in Mexico \'1aS on the right
track. At the beginning of the fifties, the Ford Foundation joined
the goverI1lIeIlt of India in an expensive agricultural extension
prCXJrarn. It, too, was .pranature. Neither the high yielding new
wheats nor other w::>rth\\hile possibilities to increase prcrluction
were as yet available.

u.S. foreign aid to India did not prcrluce the ne'l high yield
in] wheat that contributed greatly to the wheat prcrlucin] capacity
of India. '!he profitability of the new \\heat variety induced the
fornation of a large anount of additional physical capital for the
prcrluction of \\heat•. tbne of this additional capital was provided
by u.s. AID or by the w:,rld Bank or by any other foreign entity,
public or private.

The role that p.S. foreign aid and that of American leader
ship - notably that of Ralph W. CurTrnings, Frank Parker and others
in AID in Washington and nenbers of several u.s. Land Grant Univer
sities - played in assisting ,the Indian Political am academic
leaders in establishing the agricultural universities in India,
stands as a major achievem:mt of pennanent value. It was not a
short tex:m U11d§rtaking. It entailed b.rllding a new institution for
the long tenn. But regretably, U.S. aid has failed to undertake
any corresponding entel:prises since then; to wit our dianal record
throughout rrost of tropical Africa.

The Sad case of Egyptian Agriculture

The United States is providing Egypt with massive arrounts of
aid. Fran information available to roo, U. S. aid going to Egypt
corres to about two billion dollars a year. It includes large
am::>unts of P.L. 480 agricultural products. Egypt nean\\hile is a
nodel of economiciI+efficiency with respect to her own agriculblre.
But \\hy should Egypt not take advantage of our P.L. 480 products?
She is irmnme to the going international market prices of agricul
tural prcrlucts. Under these cirCl.ll1stances, Egypt is p,rrsuing a
rational policy. ·With agriculblral prcrlucts at concessional prices
fran abroa:l, Egypt ma.intains her cheap food for consumers and very
lew prices for farmn-s.What is sad is the raw deal the the fOOr
Egyptian famers are dealt.

The pervasive econanic distortions that daninate the Egyptian
agricultural econany cannot be gotten at and solved by reorganizing
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the ministry of agriculture, or by tinkering with controls and with
this or that price. tbr will a first-rate biological research
program designoo to serve Egyptian agriculture and a \'~ll organized,
canpetent aggicultural extension program, eliminate these econcrnic
distortions •

Choices Pertaining to Foreign Aid

Any foreign aid that is base:1 on antimarket biases results in
an inefficient use of resources. It is necessaJ:Y to distin<]Uish
between the economic activities that are in the doma.in of markets
and those that are not in that danain.

In large rreasure, w:>rldwide experience supports the proposi
tion that IIDst Ol:ganized agricultural research, agricultural exten
sions, pri.m:u:y schooling and sore welfare activities fall within
the public donain. All of these activities entail coot, none are
short tem undertakings; there are no quick fixes. 'they have long
time d.iJnensions and for that reason to be done efficiently, they
must be approached as long tem investments. U.S. foreign aid is
seriously handicapped by sbort tem authorizations and oodgets as
these are mandated by public laws. The public choice wit.lJ. respect
to the time dimension of foreign aid is presently decidedly inef
ficient.

The one notable exception is that of U.S. food and medical aid
when sudden em3rgencies occur in lCM incare countries.

The strong and persistent anti-rrarket bias conceals the choice
betwee..l1 trade and aid. For rrost lCM incoma countries the oppor
tunities to trade are rruch rrore important than foreign aid.

'there is also the choice of providing capital for structures,
~poont, and inventories on private accounts at market tenn or on
public accounts via foreign aid. 'the econcrnic efficiency of foreign
aid as a source of subs~zed capital for- these ~rposcs is in
general unduly wasteful.

Host of b'1e capital that is require:1 for agricultural research,
extension, pr.i.ma~ schooling and for scrne welfare programs is not
to be had fran private sources at market tetros. The implication is
that to the extent that foreign aid is in the business of providing
capital to low incane countries, its ccmparative advantage is
precisely in the areas indicate:1 and not in funding structures,
equipment, and inventories that daninate the fomulation of physi
cal capital.

A case in point pertains to investments in primaJ:Y schooling.
A much higher priority than is presently given to schooliIYj in the
allocation of foreign aid funds would in all prcbability con,tribute
much nnre to agriculture production and to the welfare of fann
pecple in low incane countries CNer the long tem than can be had
fran the present priority favoring the standaJ:d fontlS of physical
capital.

The Unitoo States has a substantial stake in the perfonnance
of the ~'hrld Bank. Its 1982 World D~lq:xtent Report, as D. Gale
Johnson has notal in his review of it,. reveals a ne.-t canprehen
sive understanding of markets and prices, trade and the reqw.re
ments of econanic efficiency in allocation of resources. I quote
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fran his review,

KnaNing scmething of efforts within the staff of the t'lorld
Bank to obtain appropriate consideration of the role of
mam.ets and prices in determining the outcane of Bank. , s
projects and loans, I wish to take this oppJrtunity to
salute those \'tho made the effort. '!his report, and others
such as Accelerated Developroont in SUb-saharan Africa: An
Agenda. for Action (World Bank, 1981), reveals a striking
shift in the daninant pattern of thought arrl analysis within
the Bank's staff.

The World Bank is also engaged in foreign aid to the tune of
2,686 million.U.S. dollars equivalent during its fiscal year 19~~

through its IDA (International Development Association) window.
'!hese are very soft loans; they are by any practical economic test,
grants. '!here are 0'/0 critical issues wit.."1 respect to IDA:
(1) For IDA to be r.anaged by the Bank gives rise to a conflict of
interest within the operations of the Bank. Its primary p.u:pose is
to make viable loans. It is all too convenient to buttress loans
that get into trouble by using IDA funds to provide canplementary
support for such loans. (2) I have argua:1 that a high priority is
warranted in the allocation of foreign aid funds to schooling. In
fiscal 1982, of the vast 2,686 million dollars allocated by IDA,
only three percent of it was for schooling.

In making choices, do not be misled by the clanor that the
time has cane to choose between food versus feed. It is a false
dichotany.

We do well to pJnder vlny it is that countries that a~re
sudden riches fran oil exp:Jrts experience serious troubles. Clear
ly, in the case of Nigeria and Mexico, oil and agriculture do not
mix.

It is ooubtful that U.S. AID can succeed in resisting the
PJlitical influence of agriculture groups and that of the Congress
in once again using P.L. 480 to force AID to engage in dumping
large quantities of agricultural camodities by this rreaIlS. The
administration of aid is well aware of the hann that such dumping
would do to parts of agriculture in IaN income countries.

The cleaner econanic thinking \'lithin the Horld Bank as it is
revealed in its 1982 rePJrt, is also evident in U.S. AID. There is
new an anphasis in AID on reducing the econanic distortions that
farrrers in JlOst 100 incorre countries face, on improvirg the incen
tives to induce fcmners to m:xlernize agriculture, on investing in
people, and in doing so, lessen the exploitation of fann people in

.support of cheap focxl policies. The President of Egypt, during his
recent visit to Washington, was clearly inforrred on these critical
policy issues. It does not follow that Egypt's internal repressive
agricultural pricing policy will be significantly improved, nor
that the United States g::>verrI!lent is, as yet, prepared to use its
massive foreign aid going to Egypt to achieve this purpose.

r-iy basic pJsition is that mst of the pJor peeple in the world
are fam people, that .fann people in 100 incare countries have very
little pJlitical influence when it canes to improving their econan
ic lot, and that foreign aid has all too long ser'l'OO the recipient
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goverrIilI~ts and, in doing so, has in large Jl~asure failed faro
people.
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