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The University of Minnesota Economic Development Center was es

tablished in 1967 as a Joint activity of the Department of Economics and
 

the Department of Agricultural and Applied Economics. It is one of 

several centers and programs organized under the Office of International 

Programs. 

The Economic Development Center was organized to facilitate the re

search interests of graduate students and staff in the two departments who 

are interested in development economics and policy. The program of the
 

Center is closely linked to several other its of the University of Minne

sota which have a strong development orientation, such as the Center for 

Comparative Studies in Social and Technical Chang,| and the Office of 

International Agricultural Programs. 

The program of the Center reflects the conviction that application of 

knowledge with respect to economic behavior can represent an efficient
 

source of economic growth. 



ANNUAL REPORT: 1972
 



4
 

CONTENTS
 

Introduction . . . . . . . . . . ........ 6
 
Population Policy and the Demand Model of Fertility
 

T. Paul Schultz ... . . . . . . . . .. 7
 
Technical Change in Wheat Production in the Indian Punjab
 

Dale C. Dahl, Young K. Shim, Bai Yung Sung,
 

SurJit S. Sidhu . . . . . . . . . . . . . . . . . . . . . . 16
 
Center Research Reports. . . . ........... . . . ... 24
 

Population and Labor Markets in Development . . . . . .... 25
 
Mitoshi Yamaguchi............. ............ 25
 
Uri Ben-Zion .......................... . 29
 
Michael J. Hay ......... ...................... 30
 
Assaf Razin ....... ................... . . . 31
 

Trade and Development: Interregional and International . . . 33
 
Martin E. Abel, K. William Easter. ......... . 33
 
Surjit S. Sidhu ............ ....... . .... .... 35
 
Sudhin Mukhopadhyay ............. ......... 37
 
Jose A. Cerro................ . . . . . 39
 
James M. Henderson, Tercan Baysan, John Scarbrough . ... 40
 
Besim Ustunel ....... ........... ..... . . . . 42
 

Commodity and Factor Markets in Developing Countries . .... 44
 
Osama Al-Zand................ . . . . . . . . 44
 
Edgardo Barandiaran. ................. . . . . .. 46
 
Sachiko Yamashita..... ............... . . . . 47
 

Sang-Woo Park ............... . . . . ... 51
 
Jerome W. Hammond, Dale Good ............ . . . . 52
 
Robert P. Latham, Hans M. Gregersen. . .......... 54
 
Peter K. Pollak....... .................. . . 56
 

Technical Change and Resource Use .. ......... . . . 58
 
Uri Ben-Zion, Vernon W. Ruttan .... .............. ... 58
 
Hans P. Binswanger ...................... . 59
 
John H. Sanders ........ ..................... .... 61
 
Williao W. Wade ....... ..................... . 65
 
Richard N. Blue, Yashwant Junghare .... ............. 69
 
Josaph C. Fltzharris, Willis L. Peterson . . . . . .... 72
 
Yujiro Hayami. ..... ............... . . . . . . 74
 
Clayton Ogg...... ................. . . . . 78
 
Joseph E. Schwartzberg .... ............ . . . . 79
 

Related Projects and Programs... .......... . . . ... . 82
 
The University of Minnesota in Argentina. . . . . . . . 83
 
The University of Minnesota in India. . . . . . . . ... . 84
 
The University of Minnesota in Thailand . . . . . . . .... 87
 
Other Projects and Activities ......... . . .. . . . 89
 

The Graduate Program in Economic Development at the
 
University of Minnesota ............ ...... 90
 

Graduate Course Offerings .. ...... ......... 91
 
Staff . . ....... . . . . . . . . . . . . . 94
 
Staff Developments . . . . . . . . . . . . . . . .. . 95
 



5
 

Center Publications. . . ° 
. . . . . . . . . . . ..... 97

Center Books and Monographs. , . . ,...... 98
 
Center Reprint Series . . ... ,.. ,,.,.. . 98
 
Center Bulletin Series, * @ . .,.,,,,,..
 • • 99
 
Center Staff Papers a * . . . .,,, .,. . .. 
 100
 
Center Ph.D. Theses 
. . , . . . . , . . • . • . 103 

Workshops and Departmental Seminars, 1972-73 
. . , , , . o • . 105
 
Workshops ....... 
 . . . , , , . . ? , • , . . . , . 106
 
Departmental Seminars v .. . ,. ,, 
 . . 115
 

Sources of Support . . ., .. ,. , , 
 . ,* 118
 



6
 

INTRODUCTION
 

The initial section of the Annual Report: 1973 is devoted to two 

papers based on research supported by the University of Minnesota Economic 

Development Center. The first paper by T. Paul Schultz, "Population 

Policy and the Demand Model of Fertility," discusses the economic demand 

theory of fertility and the policy implications of this new approach. 

The second paper by Surjit S. Sidhu, "Technical Change in Wheat Production 

in the Indian Punjab," analyzes the impact of the high-yielding wheat 

varieties in the Indian Punjab on costs of production and degree of 

mechanization, and investigates factors which explain rates of adoption of
 

the new technology.
 

The research program of the Center is focused in four areas: 

- Population and labor Markets in Development 

- Trade and Development: Interregional and International 

- Commodity and Factor Markets in Developing Countries 

- Technical Change and Resource Use 

The second section of the Annual Report: 1973 contains short reports 

on research recently completed or currently underway. 

The Annual Report: 1973 also describes several "Related Projects 

and Programs" in which members of the Departments of Economics and Agri

cultural and Applied Economics are involved. Particular attention is 

given to the work of the University of Minnesota in Argentina, IndiA and
 

Thailand. There is also a section which outlines "The Graduate Program in 

Economic Development at the University of Minnesota," including graduate 

course offerings, staff, and staff developments. 

The final sections list "Center Publications," '%orkshops and Sem

inars," and "Sources of Support." 
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POPULATION POLICY AND THE DEMAND MOPEL OF FERTILITY 
T. PAUL SCHULTZ 

(to be completed) 

The period since the Second World War has been overshadowed in most
 

low-income countries by historically unprecedented rapid rates of population 

growth. Although evidence is growing that population growth rates are 

stabilizing in most of these countries, and have begun to decline in some, 

the design and implementation of sound long-run population policy awaits 

an improved understanding of the causal relationships between individual 

reproductive behavior and the development process. Some tentative progress 

has been made in identifying and measuring several economic and demographic 

factors that appear to be responsible for a statistically significant share 

of cross-sectional variation in fertility. But little work has yet been 

done to extend this framework to account for time-series variation in
 

fertility, or to adapt it to grapple with policy issues. Moreover, the 

"economic" arguments advanced in support of policies to slow rapid popu

lation growth continue to be based on disconcerting welfare assumptions 

thst ignore the distributional issues at the core of the population problem. 

I shall discuss first, very briefly, the implications of and evidence for 

the evolving economic demand theory of fertility. Second, I shall. suggest
 

what I regard to be the policy implications of this new analytical approach. 

There are many explanations of why human fertility varies from one
 

society to another and among different groups or individuals within the
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same society. 
An economic framework for the study of differential fertility
 

his evolved from models of household nonmarket choice articulated by Jacob
 

Mincer and Gary Becker. 
This general approach emphasizes both the time
 

and money income constraints 
on a family's choice of final consumption
 

activities. 
Though there is as yet no consensus on how constraints should
 

be imposed on this general formulation to obtain a realistic but refutable
 

demand theory of fertility, certain general implications can be noted.
 

The effect of changes in income on the demand for children depends,
 

within this framework, on the 
source of income, and hence on the price
 

effect embodied in that source. 
 If children are not an inferior good, as
 

seems intuitively appealing, an exogenous 
 increase in the household's
 

stock of nonhuman wealth increases ,nambiguoualy the demand for children.
 

Exogenous increases in the household's stock of human wealth, as reflected
 

by an increase in a parent's permanent (discounted lifetime average) wage
 

rate, implies both a positive wealth effect and an offsetting price effect
 

due to the increased shadow price of parents' 
time employed in the care
 

and enjoyment of their children.
 

Given reasonable magnitudes for the parents' relative valuation of 

time and its allocation among market work, child rearing, and other nonmarket 

activities, this theory of household demand implies that the effect on 

desired fertility of an increase in the woman's value of time will be
 

algebraically smaller (and probably negative) than that of the man's value 

of time. Cross-sectional studies of individual countries at all levels of
 

economic development have confirmed this qualitative prediction. In part, 

because of the difficulties of measuring a permanent wage rate, particularly
 

for women not currently in the paid labor force, education has often been 

used as a satisfactory proxy for lifetime wage raten. When fertility is 

regressed on the educational level of men and women, the women's coefficient 



9
 

tends to be negative and several times its standard error, while the men's
 

education coefficient is smaller inabsolute magnitude and generally less
 

significant statistically. When earnings or wage rates of men and women
 

are studied for regional population aggregates or for couples where husband
 

and wife are currently working, t-statistics increase for women, and men's
 

earnings or family income is often positively correlated with fertility. The
 

predicted positive relation between exogenous differences in nonhuman wealth
 

and fertility is less often tested, because of the &carcity of information
 

on personal nonhuman wealth and the endogenous nature of related life cycle
 

savings behavior.
 

In low income countries, infant and child mortality is strongly positively
 

related to the level of fertility invirtually all cross-sectional analyses
 

of fertility to date. Although the economic framework suggests that child
 

mortality would increase the price parents may expect to pay per surviving
 

child, demand for births appear not to fall as the incidence of child mortality 

rises, quite the contrary. One way to account for this empirical regularity 

is to conclude that parent demand for children is not defined interms
 

of births but in terms of children that reach maturity, and their demand
 

schedule for surviving children is highly price inelastic. Considerations
 

of risk aversion, or substitution of demand from numbers of surviving
 

children to the recource intensity of child rearing, may provide further
 

explanations for this pronounced positive relationship between child
 

mortality and subsequent levels of fertility.
 

The consistent effects on fertility of the shadow price of husband's
 

and wife's time and child mortality encourage further exploration of this
 

economic demand theory of fertility. Refinements of the model must now 

incorporate qualitative variation in the resource intensity of child rearing, 

without relying excessively on artificial "corner solutions" to the family's 
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allocation of time. The single-period static formulation has proven a 

powerful generalizing device for understanding cross-sectional variation
 

in fertility, but little attention has yet been given to what economic
 

theory and statistical techniques can say about dynamic models for time

series variation. Families are informed sequentially, and the constraints 

on childbearing jointly and simultaneously affect many other areas of 

economic and demographic decisicLa-making in the household. Mate selection, 

the life cycle timing of marriage and migration, and the allocation of
 

both spouses' time between market and nonmarket activities are decisions
 

that are intimately related to similar price and income variables, as well
 

as underlying tastes. Extending models of fertility to encompass these
 

additional areas of jointly and simultanously determined household choices
 

may provide an important start toward modeling the economic development
 

process from the point of view of the household sector.
 

Implications for Public Policy 

It is premature to suggest that the demand approach to understanding 

the determinants of fertility has shed much light on the design and evalua

tion of population policy. The framework, however, challenges the adequacy 

of current procedures for evaluating the success of family planning, brings 

into sharper focus a variety of unconventional policy imetruments to indirectly 

affect fertility while advancing other social goals, and raises fundamental 

questions about the validity of commonly encountered rationales for direct
 

incentive payments to parents to slow rapid population growth. 

The most common approach to evaluating family planning programs is to 

measure the program's output of services per unit of input. Information 

on the age of individuals accepting a method of birth control in the program 

and the clinically estimated effectiveness of the method they adopt yields 

a sophisticated measure of the potential number of births averted by the 
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program's services, But no method has been devised to estimate the extent 

to which program subsidized services replace or substitute for other higher 

cost and perhaps less reliable sources of birth control available in the 

private marketplace. The more price inelastic is parent demand for children, 

the smaller would be the real effect of a family planning program on the 

birth rate, as a fraction of this potential effect of its services. 

If the evaluation of population policies is to be substantially 

improved, the tenuous link between the distribution of family planning 

services and the resultant decline in births must be statistically verified. 

Indirect inferences cannot be avoided, for there are unobserved links in 

the complex chain of events that in this case relate policy instruments 

to ultimate policy objectives. The demand approach to fertility determina

tion stresses the need to identify and to allow for the influence of
 

changing economic and demographic constraints on the household sector that 

are likely to be changing desired reproductive behavior. One might anticipate 

that family planning activity in many countries would be correlated with 

these structural changes in the society, giving rise by class and by region
 

to differential rates of birth control acceptance within the program.
 

Consequently, to appraise without bias the independent impact of family
 

planning programs on fertility, all relevant demand constraints must be
 

considered together with family planning inputs.
 

An economist might regard a family planning program as an investment
 

augmenting and diffusing a useful stock of knowledge about new techniques 

of birth control not unlike technical assistance through farm extension
 

agents. By lowering the fixed informational costs and perhaps also sub

sidizing the marginal user costs of modern methods of birth control, this
 

investment should contribute to more efficient patterns of birth control 
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adoption. Possibly more important than its average effect on the birth 

rate might be the personal distribution of program benefits. Although 

all classes might benefit from the reduced marginal user costs, the fixed
 

informational costs are probably a more severe barrier to adoption hmong
 

segments of the population that reside in remote rural areas and have less 

sophisticated skills for searching out and evaluating the returns from new 

products and services. I would hazard a gucss that in a dynamic society 

these informational benefits are likely to be greatest among the lowest 

classes, and, therefore, over generations a major payoff to family planning 

will be in slowing or reversing the disconcerting growth of economic dis

parities among classes in a society. 

But few observers anticipate that further improvements in birth control 

technology can continue to reduce substantially the cost and increase 

dramatically the acceptability of newer methods. Given the apparent price 

inelasticity of demand for children, one may doubt whether further improve

ments in birth control technology will be responsible for a continuing fall 

in desired or actual fertility. The distinct possibility, therefore, 

exists, that as family planning programs succeed throughout the world 

in transmitting their more-or-less fixed stock of information and services 

to all strata ina society, further activity along these lines will have
 

a sharply diminishing payoff. 

The past search for policy options to cope with rapid population 

growth mirrors a natural but nonetheless one-sided technocratic view of 

the problem. It seems far simpler to disseminate a better birth control 

technology, which is already operational in developed countries, than to 

modify parent reproductive goals by indigenous processes of social change 

about which little is known. For example, expenditures on family planning 

that seek to lower the suipplv price of modern birth control technology and 
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hence reduce the cost (pecuniary and subjective) of restricting fertility 

are a widely approved policy response. Alternatively, expenditures on, say, 

public health that seek to reduce child death rates, contributing to a 

downward shift in parent demand for numbers of births, is thought to be 

a counterproductive or at best a controversial policy strategy. Both sets
 

of policy options--the "supply" and "demand" sides--need further quantita

tive study if decision-makers are to be able to select an equitable and 

efficient mix of family planning and development policies for each social 

setting.
 

If, as is often asserted, familial behavior, involving marriage,
 

reproduction, and women's role in the labor force, is particularly resistant
 

to environmental changes associated with alternative development strategies,
 

then to align development policies to foster the adoption of smaller family 

size goals may be ineffectual. Public policy would, then, wisely emphasize,
 

for the moment, improvements in birth control technology and the dissemina

tion of these improved techniques to all strata of society. Alternatively,
 

if demand for children is price inelastic and family size goals are insensi

tive to the available mode of birth control, widespread acceptance of better
 

birth control methods may not independently accomplish substantial reduc

tions in the birth rate.
 

A related reaction to the apparently declining efficacy of improved
 

birth control technology in the aftermath of a successful family planning 

program is to rely on direct economic incentives to change parent reproductive
 

behavior. The common "economic welfare" arguments used in this regard to 

buttress the case for slowing rapid population growth are seriously flawed. 

1. The micro economic approach calculates the present value of preventing a 
birth, as advanced by Stephen Enke, but ignores the nonpecuniary returns from 
children, and presumes that parent resources expended on their own children 
are somehow social costs. The second approach constructs a macro economic 
growth model and simulates the effect of population growth, as pioneered by
 
Coale and Hoover. Social benefits are essentially measured in terms of per
 
capita income which excludes, conveniently, the nonpecuniary returns parents
 
obtain from their offsprina.
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In applying economic logic to the evaluation of the consequences of popula

tion growth, the unacceptable assumption is implicitly made that children
 

are nothing more than a pecuniary investment. Although these average
 

productivity or efficiency arguments for slowing population growth by
 

direct incentive payments to parents are conceptually and even empirically
 

inadequate, the consequences of rapid population growth on the personal
 

distribution of income are less ambiguous and these equity effects are
 

possibly more important in the long run.
 

The attraction of the demand 
 model of fertility is that it identifies 

environmental conditions that should motivate parents to want fewer children 

and invest more in each child, and, moreover, these conditions are generally
 

linked to eminently desirable social investment programs that should con

tribute to a less unequal personal distribution of future income. Support 

is growing for such programs as, for example, promoting the health and 

nutrition of mothers and young children, accelerating the growth of educa

tional opportunities at the elementary and secondary level for women as
 

well as for men, facilitating the entry of women into the labor force, and
 

strengthening the economic legal of women
and status and children. These 

are fundamental changes in any social order that will be resisted by many 

and could absorb more resources per prevented birth than direct incentive
 

payments to avoid births.
 

Suppose the level and personal distribution of economic resources in 

a society affect fertility, and the relationship between economic and demo

graphic variables and fertility can andbe specified estimated with 

increasing precision along the lines discussed earlier. It would be sur

prising indeed if a mix of development policies were then found thatnot 

could accomplish nearly all that is currently sought in most parts of 

the world, but held the added promise of affecting fertility and the gIOLL& 
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and rate of population growth. The potential of the economic demand
 

theory of fertility outlined in this paper is that it could provide a
 

society, in principle, with a decentralized means to bring into better
 

balance social and private interests in having children. This might be
 

accomplished without sacrificing the important function individuals perform
 

best--evaluating, ordering, and satisfying their own wants.
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TECHNICAL CHANGE IN WHEAT PRODUCTION IN THE INDIAN PUNJAB 
SURJIT S. SIDHU 

SurJit S. Sidhu has been engaged in a comprehensive study of the impact of 
the high-yielding wheat varieties in the Indian Punjab on costs of produc
tion and degree of mechanization, and an analysis of factors explaining the 
rates of adoption of the new technology. The results of this study are 
summarized in the present paper. The research has been supported by the 
Rockefeller Foundation and the University of Minnesota Economic Development 
Center.
 

The issues involved in agricultural development policies of the 

developing countries evolve from: (1) the need to obtain maximum potential
 

agricultural output, (2) the need for more productive employment of the
 

rapidly growing labor force, (3) increasing social and political pressures 

for reducing the inequalities of income distribution, and (4) the problem 

of attaining a desirable balance among these goals. The recent agricul

tural transformations that are resulting from the spread of high-yielding 

varieties of (Mexican) wheat and rice in many less developed countries seem 

to have a direct bearing on each of these problems. It seems important 

to develop an understanding of this process of change as it is taking place. 

This provides us a unique opportunity to enhance our understanding of the 

process of agricultural development which is of crucial importance for 

designing national strategies for development.
 

The current research is an attempt to provide a quantitative assess

ment of this transformation during the years 1967/68 to 1970/71, in case 

of wheat in the Indian Punjab, in the center of the Indo-Pakistan wheat 

growing region. During the decades of the 1950's and 1960's Punjab has 

shown remarkable economic performance in which the introduction of the 

new high-yielding varieties of wheat played an important role. 

Specific objectives of this research were: (1) to study the nature 

and magnitude of change in wheat production technology resulting from the 

introduction of high-yielding varieties of wheat, (2) to compare the long-run 
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cost functions of old and new varieties of wheat, (3) to compare the 

economic performance of small versus large and tractor-operated versus 

non-tractor-operated farms in producing wheat, (4)to investigate the 

response of wheat-producers to disturbances in factor markets generated 

by the shifts in factor productivities resulting from the adoption of new 

wheat technology, (5) to obtain estimates of several useful elasticity 

measures, (6) to investigate the role of education in wheat production, 

and (7) to study the question of economies of scale. 

For empirical implementation of these objectives, three interrelated 

models were used: (1) a simple production model based on the standard 

neoclassical (Cobb-Douglas) production function, (2) the cost function of 

the Cobb-Douglas type, and (3)the profit function.
 

The data, on which the empirical findings are based, came from 

private farms. Studies in farm management conducted by the Government of 

India during the years 1967/68 and 1968/69 in the Ferozepur district of 

Punjab, and a similar study by the Government of Punjab during the year 

1969/70 (conducted in 19 villages spread over practically the whole of 

Punjab) are the major sources of data. These data are supplemented by farm 

data for the year 1970/71 collected under the author's personal supervision. 

Empirical Results
 

For the purpose of evaluating the nature and magnitude of change in 

the technology of wheat production from old to new wheat, Cobb-Douglas 

production functions of the two wheats were compared using data for 1967/68. 

The results indicate that the production function shift associated with 

the introduction of the new varieties has been of the neutral type and that 

the efficiency parameter for the new varieties in larger by 22.85 percent 

than the efficiency parameter for the old varieties. The gain inefficiency
 

estimated from the profit function model is in the order of 44e.70 percent. 
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This isan important result with the consequent increased potential for
 

growth of wheat output. The magnitude of gain in efficiency is perhaps
 

the largest reported in the history of improvement of cereal crop tech

nology. Inthe case of hybrid corn, an outstanding U.S. example of
 

technological success based on seed improvement, a 15 to 20 percent increase
 

in yield of corn, was reported over the open-pollinated varieties.
 

One of the major earlier controversies of the "green revolution"
 

was whether the unit costs of production were lower inthe case of new
 

varieties of wheat compared to the old varieties, or whether the new
 

varietAes simply produced a larger output per unit of land with a con

comitant increase in the level of input applicatiois. The upward shift
 

in the production function for wheat resulting from the introduction of 

new varieties implies a reduction in the unit costs of producing wheat
 

at given input prices.
 

The question whether the "green revolution," that is,the introduction
 

of high-yielding varieties of wheat, resulted in a significant shift in
 

the demand for labor (and other factors of production) has become con

troversial in the literature. The results of this investigation indicate
 

an upward shift of the order of 25 percent in the derived per acre demand
 

functions of labor, capital inputs, and fertilizer resulting from the
 

introduction of new wheats. This shift in the factor demand functions
 

has important implications for factor markets. In particular, it under

scores a substantial labor-absorptive capacity of the"green revolution,"
 

in view of a rapidly growing labor force in India (both rural and urban)
 

and slow rate of growth in demand for urban-industrial employment.
 

The shifts in demand for chemical fertilizer and various forms of
 

capital have implications quite contrary to the shift in the labor demand
 

function. It is suggestive of the impending necessity of developing larger
 

supplies of these inputs.
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The increased productivity of land from the introduction of new
 

wheats was reflected in subsequent years in rising land values. This
 

became a windfall gain to the owners of farm land--a gain at almost no
 

cost to the owners. These gains were in addition to gains in net incomes
 

that resulted from the new wheats, which increased linearly with the
 

amount of land operated. Thus, even though the shift in the wheat produc

tion function resulting from the introduction of new varieties has been
 

neutral in character, the "effects" of the "green revolution" seem to have 

increased existing inequalities of income distribution in favor of larger
 

land owners. 
 There seems to be an abvious need for fiscal measures to
 

correct these increasing inequalities. These gains should also constitute
 

an important source of funds for investments designed to create new income 

streams if one is interested in establishing the conditions necessary to 

maintain the momentum of the "green revolution." 

In order to develop a perspective on the behavior of production and 

cost relationships of the new varieties after their introduction in 1966/67, 

the data pertaining to the four years 1967/68 to 1970/71 were analyzed. 

The input elasticities, for the Cobb-Douglas production function obtained 

from the four years' combined data, with respect to labor, land, capital, 

and fertilizer are 0.194, 0.500, 0.244, and 0.068, respectively. The 

results indicate that the production function for the new wheat was unstable 

over the four-year period studied. Subsequent to the year 1967/68 a decline 

is observed in the efficiency parameter of the production function. As a
 

result, and also because of a rise in the average level of input prices 

relative to 1967/68, the long-run cost function for new wheat shifted 

upwards to the order of about 40 percent for 1968/69, 41 percent for 

1969/70, and 32 percent for 1970/71. The rupees per quintal costs of
 

producing new wheats calculated at the geometeric means from each years'
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sample were 50.91 for 1967/68, 72.97 for 1968/69, 70.81 for 1969/70,
 

and 69.41 for 1970/71.
 

In addition to comparing the economic performance of old and new
 

varieties of wheat, relative economic efficiency and its components of
 

technical efficiency and price (or allocative) efficiency are compared
 

for small versus large (larger than 10 acres of wheat) farms and tractor

operated versus non-tractor-operated farms, in the production of new
 

wheat. These comparisons have considerable relevance inthe context of
 

the "green revolution" and the absorption of a rapidly growing labor force
 

in India and other LDCs. The analysis is carried out inthe framework
 

of the profit function formulation used by McFadden, Laup and Yotopoulos 

at Stanford University.
 

In comparing small and large farms, the results indicate that both
 

types of farms have equal over-all economic efficiency ard that they also 

have equal technical efficiency as well as price efficiency with respect 

to labor use. The tests supported this conclusion for each of the four 

years individually as well as when the data were pooled. The same con

clusion holds for tractor-operated and non-tractor-operated farms in the 

case of year 1969/70. 1In either case no strong evidence is found against 

the hypothesis of constant returns to scale. 

Wheat producers in Punjab (both small and large) were, however, not 

able to maximize profits during the years 1967/68, 1968/69, and 1969/70,
 

in the sense of equating the value of marginal product of labor to its
 

wage rate. This was also the case of both the tractor-operated and non

tractor-operated farms for the year 1969/70. But during the last year, 

1. Preliminary results from the analysis of data for all farm enterprises
for this year, indicate that non-tractor-operated farms are more efficient 
economically than tractor-operated farms. Analysis for determining whether 
this difference is due to superio technical efficiency or the price

efficiency (or both) of the non-tractor-farms is in progress.
 



21
 

1970/71, the hypothesis of absolute price-efficiency cannot be rejected 

for both the small and large farms. These results, thus, seem to suggnst 

that in a changing agriculture, as was the case during the period under 

this investigation, one should expect the existence of a fair amount of 

inefficiency in the labor market but that producers do seem to react to 

overcome the existence of a disequilibrium.
 

From the profit function estimates certain elasticity estimates are 

obtained which have important policy applications. The best possible 

estimates of the input elasticities of the Cobb-Douglas production function, 

which are indirectly derived from the profit function estimates, with 

respect to labor, land, and capital services (including fertilizer) are
 

0.213, 0.522, and 0.265, respectively. These elasticities for labor,
 

land, capital (excluding fertilizer), and fertilizer obtained from the
 

direct estimation of the Cobb-Douglas production function are 0.194p, 0.500, 

0.244, and 0.068, respectively.
 

The labor demand elasticities with respect to the wage rate, quantities 

of land, capital, and price of wheat, respectively, are -1.271, 0.663, 

0.337, and 1.271. All these estimates have the expected signs. The price
 

elasticity of demand for labor indicates the the demand is quite responsive 

to changes in wage levels. Positive responses for labor demand to increases 

in quantities of land and capital have important implications for labor 

absorption in wheat farming.
 

The elasticities of output supply with respect to the wage rate and
 

output price are -0.271 and 0.271, respectively. The relatively inelastic
 

output response with respect to wage rate, along with an elastic response
 

of demand for labor with respect to wage rate, implies that exogenously 

enforced wage rates for agricultural labor above the market determined 

wage rates could result in a substantial increase in unemployment of the 
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agricultural labor force. The magnitude of output response to wheat 

price is important for any effort to use the output price as a policy 

instrument for inducing an increased supply of wheat. 

Reduced form output elasticities obtained with respect to land and 

capital are 0.663 and 0.337, respectively. These elasticities indicate
 

the output response of the average farm with respect to exogenous increases
 

in quantities of land and capital, respectively, holding the normalized
 

wage rate and not the quantities of labor as a constant.
 

Summary and Conclusions 

In this investigation an attempt was made to give empirical content 

to the change in production technology of wheat resulting from the 

introduction of Mexican exotic varieties of wheat, based on farm-level 

primary data from the Indian Punjab for the years 1967/68 to 1970/71. 

The results indicate that the shift in the production function for wheat 

has been of the neutral type--it has not been strongly biased in either 

a labor-saving or a capital-saving direction. It has been cost-saving. 

Technical efficiency has increased by almost one-fourth and unit costs of 

production have declined by about 16 percent. The demand per acre for 

labor, fertilizer, and capital inputs increased by about 25 percent. 

The results also indicate that tractor-operated farms are no better in
 

terms of their economic performance in wheat production than non-tractor

operated ones and that large farms are no better than small farms--there 

are no differences in the technical and price efficiency parameters of
 

these classes of farms. From the data analyzed in this study there seems 

to be no strong evidence against the phenomenon of constant returns to 

scale in the production of new wheat varieties. We cannot argue against 

small farms on the grounds of economies of scale. In order to maintain 

the momentum of the "green revolution," measures seem to be called for to 
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siphon off a part of the gains from capitalized land values for reinvest

ments designed to generate new income streams. Measures are also required 

for a more equitable distribution of income and wealth gains. 

There seem to be only limited possibilities for growth by improving 

allocative efficiency in moving toward the given production frontiers. 

This isthe inference from tests indicating rational producer response to 

disturbances in the labor market generated by shifts in the labor demand 

function. On the other hand, technical changes, such as the shift in 

the production function, constitute the more important sources for potential 

increases of output. 

Finally, the analysis of our data have provided a number of elas

ticity measures which are important for applications of economic theory
 

for developmental policy.
 



24 

CENTER RESEARCH REPORTS
 



25 
POPULATION AND LABOR MARKETS IN DEVELOPMENT 

TECHNICAL CHANGE AND POPUIATION GROWTH IN THE ECONOMIC DEVELOPMENT OF JAPAN 
MITOSHI YAMAGUCHI 

The relationships among technical change, population growth, and
 

economic development are poorly understood. In this study an attempt
 

was made to measure the effects of differential rates of technical change 

in the agricultural and nonagricultural sectors and of population growth 

on Japanese economic development in every decade for the period 1880-1970. 

This was an attempt to apply general equilibrium growth models to empirical 

data and, therefore, bridge the gap between abstract growth theory and 

history. 

A compound two sector model which is a synthesis of an agriculture

nonagriculture two sector model and a consumption-capital goods two sector 

model was constructed theoretically. Empirically, this model was reduced 

by aggregation into a two sector model with an agricultural and a non

agricultural sector. The model was constructed to permit an evaluation 

of the effects of technical change, population, and labor force growth
 

on per capita income and the flow of physical and human resources among 

sectors through product and factor markets for every decade. In contrast 

to Kelley and Williamson's work (19723, agricultural and nonagricultural 

technical change were treated independently, the labor participation rate 

was not assumed to be fixed, and the period covered extends from 1880 to 

1970. Also much of the empirical analysis focused on the change in economic 

structure over time rather than simulation on a fixed structure. 

The following empirical analyses were carried out in our model: 

1. Growth rates of exogenous variables such as technical change 

in agriculture and nonagriculture were measured during the
 

period 1880-1970 using the equations and the production parameters
 

of the model.
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2. 	Matrices of "growth rate multipliers," which give us the effects
 

of the exogenous variables on the endogenous variables, were
 

obtained in our model for each decade. This allows an analysis
 

of the structural change of the economy.
 

3. 	Comparisons were made of the Japanese and U.S. growth rate
 

multipliers.
 

4. The historical contributions of exogenous variables to the
 

endogenous variables were estimatod for each decade.
 

5. To determine alternative growth paths, the complete model was
 

simulated by assuming different values for the exogenous variables
 

from the actual values of each decade.
 

Major implications drawn from the results of this study are:
 

1. 	Generally speaking, high rates of technical change and rela

tively low population growth are characteristics of Japanese
 

economic development. The average rates of technical change
 

in both sectors were about four times as large as population
 

growth rates during the period 1880-1970.
 

2. 	The growth rate multipliers show, among other conclusions,
 

that the negative demand effect of population growth on
 

per capita income always outweighs its positive effect through
 

the resulting increase in labor supply. However, the net
 

negative effect decreased over time in Japan (see Figure 1).
 

Furthermore, rapid economic development would not have been
 

possible with high population growth rated or in the absence
 

of high rates of technical change.
 

3. A comparison of Japanese and U.S. growth rate multipliers shows
 

that the structure of the U.S. and the Japanese economies have
 

become more similar over time.
 



1.0 

27
 

(1)Effect of rate of technical change in nonagriculture
 
on growth of real per capita income
 

(2)Effect 	of labor growth on growth of real per capita
 

(3)Effect of rate of technical change in agriculture
 
on growth of real,per capita income
 

I I , I
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(4)* 

Net negative effect of populato
 
growth in Japan
 

0 

(5)Effect 	of population growth on growth of real per
 

• (2)and (4)have same values with opposite signs
 

Figure 1. 	Effect of technical change and population growth on real
 
per capita income.
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4. 	 Overall, nonagricultural technical change has contributed more 

to economic development than agricultural technical change. 

However, the contribution of the latter was more stable from 

decade to decade and particu~arly important during the early 

economic development and depression periods.
 

5. 	 The main simulation results are as follows. 

If the population growth had been 3 percent throughout the period 

the growth rate of per capita income would have fallen by between 

1.5 to 3 percent, depending on the decade. The per capita income 

growth rate would also have fallen by 0.5 to 2.0 percent in the 

absence of agricultural technical change and by 0 to 10 percent 

in the absence of nonagricultural technical change. In each of 

these cases labor and capital allocation and output mix would 

have differed substantially. 

The research on this project has been supported by a grant from the USAID. 
Mr. Yamaguchi is currently an Assistant Professor in Kobe (Japan) University 
Department of Economics. 



FAMILY SIZE AND INWERGENERATIONAL TRANSFER 
URI BEN-ZION 

This study focuses on the family decision process with regard to the 

number and quality of children. Each generation chooses subject to a 

budget constraint between current consumption, number of children and 

next period capital per child. 

In the theoretical part, developed jointly with Assaf Razin, we analyze 

a multi-period model of intergenerational transfer and economic growth. 

Using the model, we also discuss the effects of some policy variables and 

of a change in the parameters on the optimal short run and long run 

solutions. The empirical analysis is yet to be completed. 

The research on this project is supported by a grant from the USAID and the
UM Department of Economics. Mr. Ben-Zion is a Post Doctoral Fellow in the 
University of Minnesota Department of Economics.
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RURAL-URBAN MIGRATION IN TUNISIA 
MICHAEL J. HAY 

The objectives of this research are to analyze the selectivity and 

determinants of the labor migration process in Tunisia. For this purpose 

information was obtained by interview for a sample of recent migrant and 

non-migrant men in a representative rural area of Northern Tunisia. 

Preliminary analysis of these data shows the migrants in the sample to 

be substantially younger and better educated than the non-migrants.
 

Migrants were more likely to have come from the landless group of the
 

rural population who worked either as farm laborers or in the nonfarm 

sector. Of those whose households did have farms, the farm sizes were
 

substantially less among the migrants. These findings support the hypothesis
 

that migration is selective of those workers with the least favorable rural
 

employment and income opportunities, and of the young and educated who are
 

apparently best equipped to make the transition to the urban economy. 

Currently, a multivariate analysis is being applied to the data to 

identify the effects of a number of personal and family characteristics 

on the probability of migration. The patterns and destinations of the 

sample migrants and the kinds of urban jobs they found are also being
 

studied. The final segment of the research will be to use the knowledge
 

gained about migration in Tunisia in an assessment of the probable effects
 

of policy alternatives on rural-urban migration flows. 

The research on this project is being supported by a grant from the Midwest 
Universities Consortium for International Activities, Inc. (MUCIA). The 
research in Tunisia was carried out in cooperation with the Center for Economic
 
and Social Research (CERES) in Tunis. Mr. Hay is a Research Assistant in the
 
University of Minnesota Department of Agricultural and Applied Economics.
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INTERNATIONAL DIFFERENCES IN GROWTH RATES AND EDUCATION 
ASSAF RAZIN 

Recent empirical studies show thn.t the accumulation of knowledge 

through education is a major determinant of the growth of per capita 

income. In two recent papers a theoretical model of economic growth in 

which technical progress is a result of investment in human capital was
 

analyzed (Assaf Razin, "Optimum Investment in Human Capital," REStud 

(1972), and "Investment in Human Capital and Economic Growth," Metroeconomica 

(1972)). later, uncertainty was also incorporated into the theoretical 

analysis (Assaf Razin, "Investment in Human Capital Under Uncertainty," 

Department of Economics, University of Minnesota, Discussion Paper 18, 

1972). 

This theoretical model isbased on the assumption that there exists
 

a stable relationship between the rate of increase in the productivity
 

of the labor force and the fraction of the total population which is
 

engaged in schooling. The purpose of the present study is to test this
 

assumption empirically.
 

The data base for this study consists of observations on 10 developed 

countries over the period 1953-1965 (Sources: United Nations, Statistical 

Yearbooks, Demographic Yearbooks, and Compendium of Social Statistics). 

The index numbers of per capita real products are to be explained mainly 

by the percent of GNP of the gross domestic capital formation and by the 

percent of population at the school age enrolled in primary, secondary, 

and third levels of education. Although the study is not yet completed, 

some preliminary results might be stated. There seems to be a statistically
 

significant and positive association between the rate of growth of GNP
 

and the percent of the papulation at the school age enrolled in the secondary
 

level of education, while the associations with other levels of education
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do not seem to be significant. This finding is consistent with other 

empirical evidence (such as the one given in Becker, Hjm..aL ital)# 

of rates of return to high school graduates arein which the estimates 

Estimates
significantly higher than those of the college graduates. 


of the coefficients of the education and investment variables in the 

regression equation of the rate of growth of GNP are expected in the 

near future. 

The research on this project is supported by a grant to the Economic 
Development Center. Mr. Razin is Visiting Professor, University of 
Minnesota, Department of Economics. 
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TRADE AND DEVELOPMENT: INTERREGIONAL AND INTERNATIONAL 

REGIONAL AGRICULTURAL DEVELOPMENT PLANNING IN INDIA 
MARTIN E. ABEL AND K. WILLIAM EASTER 

This study is an outgrowth of an effort started in 1970 to improve 

and broaden India's agricultural development planning efforts. Past 

efforts by both Cetral and State governments have tended to be too gross, 

particularly concerning the objective of improving the geographic dis

tribution of growth in agricultural output and incomes. Central agricul

tural programs offer the same solutions throughout India even though 

resource endowments vary greatly. This approach means that many key 

regional agricultural development problems go untouched.
 

Efforts have been made to improve state and district planning
 

capabilities so that programs will be better designed to meet particular 

problem situations. The state tends to be too large for effective 

agricultural planning and there are too many districts for the district 

to serve as the unit for agricultural planning. Thus, a regional planning 

approach was suggested with each region to include 3 to 10 districts, 

with fairly uniform cropping and resource conditions. The region is 

generally small enough to deal with specific agricultural development 

problems and the number of regions is not so large as to make a national
 

system unworkable.
 

The regional agricultural development planning model includes 4 

basic elements: first, the delineation of regions based on climate, 

soils, cropping patterns, location, irrigation, etc.; second, the identi

fication or restraints or barriers which are retarding a region's agri

cultural development. The third element, developing and evaluating alterna

tive solutions to the restraints, requires the combining of formal analysis 

and judgment based on experience. An important part of this third element 

Is an estimation of the time required to eliminate a restraint under 



various alternatives. The fourth element is the feedback system which 

must accompany the action to remove restraints.
 

The purpose of this study is to help complete the first element of
 

the model and to begin analysis which will help in meeting the require

ments of the second two elements. More specifically, the study is con

cerned with delineating cropping regions and agro-climatic regions. In
 

addition, analysis of regional agricultural growth and its sources will
 

provide insights into the constraints on development and what has promoted
 

development in different regions of India. This will provide a good basis
 

for further studies in various agro-climatic regions to identify restraints
 

and evaluate alternative solutions. In fact, several such efforts have
 
85-86 

already been completed (see pp.5/ for publications to date).
 

The research on this project is being supported by grants from the Ford
 

Foundation and USAID. Mr. Abel is a Professor and Mr. Easter is an
 
Associate Professor in the University of Minnesota Department of Agricul
tural and Applied Economics.
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THE GREEN REVOLUTION IN PUNJAB
 
INDIA
 
SURJIT S. SIDHU
 

In many countries of Asia the recent agricultural transformations 

that are resulting from the spread of high-yielding varieties of wheat 

and rice have generated new hopes for the economies of these countries. 

The areas with favorable institutional and environmental conditions for 

the adoption of new seed varieties experienced phenomenal output growth 

during the late 1960's. Yet the disparate speed of success of the "green 

revolution" across countries and regions raises serious concern as to 

whether the momentum of attainment can be maintained. If one is interested 

in devising measures for the spread and furtherance of this process of 

transformation, it is important to understand the causes, nature, and 

significance of these changes in areas where they have occurred. 

Indian Punjab, which is located in the center of the Indo-Pakistan 

wheat growing region, is one such area which has achieved significant 

increases in yields and output of wheat. It is planned that the analyses 

contained in Dr. Sidhu's PhD. dissertation will be further developed into a 

monograph which will provide a quantitative assessment of *he nature, magnitude, 

and underlying causes of this successft. transfer of new wheat technology 

to the Punjab region. Put differently, we seek to explain the process of 

absorption of new wheat technology. In so doing we hope to throw some 

light on the question as to why there has been a relatively more rapid 

success in Punjab than in other areas and to enhance our understanding of 

the "green revolution." Such an understanding is crucial for promoting 

"green revolutions" in other areas. 

Other important policy issues in thickly populated areas of the world 

where land is a scarce factor relative to labor are: (1) Whether in 

terms of economic efficiency small scale agricultural systems can be 
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compatible with the new agricultural technology? (2) Whether the new 

agricultural technology has an implementable potential for absorbing the 

rapidty growing labor force in many of the less developed countries? 

(3) Whether the new technology is the source and cause of tensions in 

rural areas? What are the implications for reform of social, political, 

and economic institutions? (4) Whether education of the farm people is 

an important variable for promoting agricultural development and its 

implications for rural education strategies? These questions would be
 

examined with the help of empirical findings. 

Plan of the Monograph
 

graph

The mono/, would be comprised of five parts. In Part One a background 

perspective on Punjab and its agriculture leading into the "green revolution"
 

will be developed. In Part Two an examination of the technical change will 

be carried out by comparing old and new wheat technologies and exploring 

the resultant shifts in factor productivities. In this part we would also 

explore the consequences of the "green revolution" over the four-year
 

period 1967/68 to 1970/71. In Part Three we study the relative economic
 

efficiency of small versus 
large farms and tractor operated versus non

tractor operated farms. 
 In Part Four we explore the productive value 

of education in Punjab farming and compare labor productivities of family 

and hired farm labor. And in Part Five we summarize the conclusions
 

and derive implications for policy for agricultural and economic develop

ment of LDC's and relate them to the role of "green revolution(s)."
 

The research on this project was supported by grants from the Ford
 
Founlation and USAID. Mr. Sidhu is Assistant Professor in the University

of Minnesota Department of Agricultural and Applied Economics.
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REGIONAL AGRICULTURAL DEVELOPMENT IN INDIA: A COMPARATIVE STUDY
 
SUDHIN MUKHOPADHYAY
 

Introduction and Objectives. One of the peculiarities of the growth
 

of agriculture in India during the last two decades is that a substantial 

increase in agricultural output at the national level has been accompanied 

by (i) a wide variation in the rates of growth in the different geographic 

regions, and (ii)a lack of stability in the growth rate over time. 

Besides creating problems for planning the supply of food and inputs for 

industries, this phenomenon has a tendency to accentuate regional dis

parity in the gains from economic growth. The problem of regional
 

disparity assumes special significance in agriculture because, while
 

most industrial inputs are spatially mobile, land and climate--two critical
 

factors in agricultural production--are not transferable. While signs
 

of modernization are increasingly noticeable in Indian agriculture,
 

questions must arise regarding the nature of agricultural development
 

in India and the reasons, extent, and implications of the persisting
 

inter-regional and inter-temporal variations in growth rates of agricultural
 

output.
 

So far, most regional studies of agriculture in India have focused
 

attention on states as the geographical unit of study. But most Indian
 

states cover widely varying agricultural features and rates of growth.
 

Moreover, the economic, physical-technological, and behavioral relation

ships that lie behind the regional imbalance have not been fully explored.
 

The present research will attempt to do this at the level of districts
 

and groups of districts which represent similar characteristics of climate,
 

soils, cropping patterns, etc. much more disaggregated than states.
 

Data. The data being used in the Abel-Easter study (pp. 33-34 

will be utilized in this study. 
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Model Construction. The basic objective of the proj-act will be to 

construct a model to explain the regional agricultural development in 

India over the periods 1954-1969 and 1.959-1969, and to identify the 

sources of growth. Using the two-criteria dtfinition of a region developed 

by Drs. Abel and Easter, a set of crops will be selected that reflects
 

the changing nature of agricultural production in India. The model 

should have two features: (1) it should be able to explain changes in 

structural parameters over time, and (2) it should use both cross-section 

and time-series data to take full advantage of the information available. 

The general methodology will be to construct production functions
 

at national, regional, and some sub-regional levels, pooling cross-section
 

and time-series data on variables, viz., acreage, yield, irrigation,
 

fertilizer use, shares of traditional and high-yielding varieties, and
 

prices. Testing will be carried out on the possible relationships between
 

districts/regions cross-sectionally over time to determine the appropriate
 

type of model to use. It is also intended to derive demand functions for 

the fertilizer input. It is likely that the primary focus of the study 

will be on a comparison of two predominantly wheat producing areas which 

have had marked differences in rates of growth in production. 

Attempts will be made to estimate separately the effects of changes 

in price and technology on agricultural growth. Individual crops (e.g., 

wheat, rice) will be selected and explanations will be sought for regional 

divergences in the spread of technical change in terms of the nature of 

such change, constraints of complementary inputs, prices, and possible
 

institutional and behavioral factors.
 

The research on this project is supported by grants from the Ford Founda
tion and USAID. Mr. Mukhopadhyay is Research Assistant in the University 
of Minnesota Department of Agricultural and Applied Economics. 
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REGIONAL DEVELOPMENT IN ARGENTINA 
JOSE ANTONIO CERRO 

Argentina is characterized by substantial regional differences in 

growth and development. The country is dominated economically by a 

single urban region. In spite of attempts to achieve diversification of 

economic activity the share of total national income and employment accounted 

for by the greater Buenos Aires region has continued to rise.
 

The objective of this study is to measure the regional and inter

regional impact of regional development programs in Argentina. The
 

initial step will be to construct a regional model of the Argentina economy.
 

The second step will involve the evaluation of the impact of four specific
 

programs: (a) the construction of the Chocon Dam in southern Argentina; 

(b)the closing of approximately half of the sugar refineries in Tucuman;
 

(c) the growth of the automobile industry in Cordoba; and (d) the Inter-

American Development Bank (IDB) sponsored agricultural development program 

in Santiago. 

The research on this project has been supported by a grant from the USAID.
 
Mr. Cerro is a member of the Faculty of Economics, University of Tucuman
 
Argentina.
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MULTI-COUNTRY TRADE AND DEVELOPMENT: A PROGRAMMING ANALYSIS 
JAMES M. HENDERSON
 
TERCAN BAYSAN
 
JOHN E. SCARBROUGH 

This project has two parts: (1) the construction of an empirically 

oriented prototype model of multi-country trade within a nonlinear pro

gramming framework, and (2) applications of the model to specific problems 

of trade and development. Progress has been made in both areas during
 

the past year. In particular, three distinct applications are currently
 

underway.
 

Input-output information for individual countries serves as the
 

principal data for the trade model. 
These data have been used in a number
 

of previous trade and development studies, some within a linear programming
 

framework. However, their potential for analysis is 
none too well under

stood in a single-country context, and is hardly understood at all in a
 

multi-country context. 
James Henderson is nearing the completion of a
 

paper in which the properties and potentials of the prototype modial are
 

formally established. This paper is designed to aid future multi-country
 

trade and development studies for both developed countries and LDCs.
 

Henderson is also engaged in an application of the model to investigate
 

the trading patterns of the original members of the Eiropean Economic 

Community (i.e., 
Benelux, France, West Germany, Italyp and The Netherlands).
 

Input-output data for 1965 are being utilized. 
Data collection and
 

rectification are in progress. Particular emphasis is being placed upon
 

the effects of quantitative restrictions on trade. The price structure
 

and agricultural demands generated by the EEC study will provide an
 

important input for analysis of the LDCs which trade with the EEC countries.
 

Tercan Baysan's Ph.D. dissertation, 'Economic Implications of Turkey's
 

Entry into the Common MWrket," provides a second application of the model. 



41
 

His study focuses upon the gains and adjustment costs from expanded trade
 

between an LDC and more developed countries. It will incorporate some of
 

the results of the EEC study. The major question is: Where does Turkey's
 

comparative advantage lie in trade with the EEC countries? 
Some of the
 

specific questions are: (1) Should Turkey's agricultural and food processing
 

sectors be expanded? 
(2) What is the future of Turkey's import-substitution
 

sectors? (3) Will expanded trade reduce the flow of Turkish labor to the
 

EEC countries? Data collection and rectification have been completed. 
 The
 

.
relations of tL;
 1967 Turkish input-output study have been disaggregated
 

to a 50-sector basis to allow a more detailed treatment of the agricultural
 

sectors. 
A suitable variant of the multi-country model has been formulated,
 

and is being applied. This study will be completed within the next year.
 

John Scarbrough's Ph.D. dissertation, "The Economic Effects of
 

Proposed Customs Unions among South American Countries," provides a third
 

application. 
His study is focused upon the potential gains from expanded
 

trade among LDCs. Opinions about the magnitude of such gains range from
 

"virtually none" to 
"very large." The measurement of gains is an important
 

part of this study. The requisite input-output data have been collected
 

for Argentina, Bolivia, Brazil, Chile, Colombia, and Peru and are being
 

adjusted to a uniform basis. 
A version of the multi-country model to allow
 

comparison for alternative custom union configurations is in the process
 

of being formulated. A major portion of the results of this study are
 

anticipated within the next year.
 

The research on this project is being supported by a grant from the USAID.
 
Mr. Henderson is a Professor in the University of Minnesota Department of
 
Economics. 
Mr. Bayaan and Mr. Scarbrough are Research Assistants in the
 
University of Minnesota Department of Economics.
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ECONOMIC GRO'TH IN SWEDEN, JAPAN) AND TURKEY 
BESIM USTfJNEL 

This research project is designed to study the long-term growth 

These 3 countries were chosen
performances of Sweden, Japan, and Turkey. 


of their assumed similarities) butfor comparative study not because 

rather because of the striking actual dissimilarities. The basic assump

tion behind this choice is that these dissimilarities may serve 
as a
 

mgnifying glass for those who are seeking to explain the real growth

generating factors in national economies. 

"achieving greaterModern economic growth is defined in this study as 


socio-economic efficiency," which enables a growing country to achieve
 

not only a higher level of output but also greater "flexibility" in 
a
 

rapidly changing world. This definition of growth calls for a reappraisal 

of important social, political, and institutional factors which contribute 

to the socio-economic efficiency of each country.
 

The cases of Sweden and Japan will be used to explain that "achieving
 

societies" are usually those which successfully transform their social
 

to their economic Those
and institutional structures parallel structures. 


structural "rigidities," and therefore delay
countries which have important 

their growth performnces, as seenstructural changes, are bound to fail in 

in the case of Turkey.
 

A systematic study of the critical growth-generating factors in
 

Sweden and in Japan shows that "non-physical inputs," such as improvements
 

in the educational level (knowledge), organizatioiAcapacity, and changes
 

in production technologies, can be much more important than the growth 

of "physical inputs" in achieving both higher standards of living and 

socto-economic flexibility. 

which are to be called "KOT (knowledgep organization,These neo-factors, 


technology) factors" as opposed to "LCR-factors" (labor, capital, and
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natural resources), seem to have been much neglected in Turkey--as in most
 

LDCs--which, in turn, explains her relatively poor growth performance in
 

the past.
 

When applied to the theory of international trade, this new artmoach
 

gives some interesting results, especially in explaining the inter-relation
 

between trade and growth. Changes in the "KOT-factors," which are the 

most important determinants of "growth," would also determine most of'the 

world trade in manufactured goods. 

This research has been supported by a grant from USAID. Mr. Ustunel is a 
Professor in the Department of Economics at the Institute for International 
Economics Studies, Stockholm, Sweden. 



COMMODITZ AND FACTOR MARKETS IN DEVELOPING COUNTRIES 

THE OLIVE OIL ECONOMY OF THE MEDITERRANEAN REGION 
OSAMA A. AL-ZAND 

For thousands of years the olive oil industry has been one of the
 

most important sources of food, employment, and income for millions of 

people living in the Mediterranean region. Its importance in the agri

cultural economy of this region is only surpassed by that of cereals. 

In recent years the status of this traditional industry has been challenged 

by its lack of response to the rapidly changing economic conditions
 

affecting the supply of and demand for edible oils, including olive oil.
 

The region has moved from almost complete self-sufficiency in edible oils
 

via its olive oil production to one of the principal market outlets for
 

oilseeds and seed oils mainly produced and exported by the developed
 

countries. This development has greatly diminished the viability and
 

competitive strength of olive oil as a primary agricultural commodity 

which continues to affect the livelihood of a large number of people 

who have only limited production and employment alternatives.
 

This study identified and analyzed the key economic problems facing
 

the olive oil economy and its role in the emerging market situation for 

edible oils in the Mediterranean region. These problems were viewed in 

terms of: (a) the limited growth in olive oil production, (b) the rapidly 

increasing demand for edible oils resulting from rising incomes and
 

population, (c)the instability of olive oil supplies and prices in
 

comparison with the relatively stable and abundantly supplied seed oils,
 

and (d) the institutional developments and constraints which have apparently 

facilitated the production of and trade in oilseeds without comparable 

accommodations for olive oil.
 

National olive oil marketing practices along with corresponding 

pricing and marketing policies in Tunisia, a major olive oil producer 



and the second largest exporter of the product, were evaluated in terms of
 

their efficiency in linking primary producers with the ultimate markets
 

for their product. This evaluation has revealed marketing imperfections 

and pricing inequities in the existing channels. These imperfections 

and inequities have a decisive effect on the development of this sector 

as a self-sustaining commercial enterprise which can respond appropriately 

to actual market conditions and potentials.
 

A hypothetical buffer-stock scheme was tested for the purpose of
 

measuring its impact in achieving market stability in the face of the
 

persistent cyclical production pattern of olives and its adverse effect on
 

regional and international markets for the product. 
The findings indicate
 

that such a scheme can substantially reduce the irregularities in market
 

supplies and prices, ,articularly during a severe production cycle.
 

This project was supported by a grant from USAID. Mr. Al-UAnd is an 
Economist with the Economics Branch, Canada Department of Agriculture, 
Ottawa, Canada.
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THE SUPPLY OF MONEY AND BANK CREDIT IN ARGENTINA 
EDGARDO BARANDIARAN 

This study analyzed the process determining the supply of money 

and bank credits in Argentina since the banking reform of November 1957. 

Two definitions of money were used: the traditional one including banks' 

demand deposits and currency held by the nonbanking private sector, and 

a broader definition which includes, in addition, banks' savings and 

time deposits. The quantity outstanding of ordinary loans granted by 

banks to the public was used as the empirical counterpart of bank credit. 

With the reform of 1957, the Argentinian monetary system took on 

the characteristics of Anglo-American systems. 
 In these systems, the
 

Central Bank cannot control the stock of money directly but rather controls
 

it indirectly through the manipulation of policy instruments. Thus,
 

the emphasis of the analysis was on the portfolio allocation decisions of
 

banks and the public.
 

Empirical evidence indicated that in the short-imm the supply of
 

money and bank credit does not respond significantly to variables related
 

to the returns of assets traded between banks and the public. The short

run behavior of the money stock and bank credit is determined largely
 

by the behavior of high-powered money and its composition, by the public's
 

portfolio disequilibriums, and by banks' expectations about the behavior 

of loanable capacity and demand deposits. A model based on this explana

tion of the supply of money and bank credit appears to do well at tracking 

the quarterly behavior of these variables.
 

This project was supported by a grant from the Ford Foundation. Mr. Barandiaran
 
is an Assistant Professor in the Catholic University, Santiago, Chile,
 
Department of Economics.
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ECONOMIC DEVELOPMENT AND FOOD DEMAND: AN EXPLORATION INTO THE ECONOMICS OF TASTE 
SACHIKO YAMASHITA 

In consumer theory, tastes are traditionally treated as given, even
 

though there is a history ofeconomists who think tastes can be both the 

cause and result of economic activities. It is well known that consumer
 

tastes change as the process of economic development proceeds. In this
 

research an attempt was made to identify economic determinants of changes
 

and formation of tastes in the case of food commodities.
 

The broad hypothesis under investigation was that relative prices
 

are an inducing mechanism for taste formation. Specifically, two hypoth

eses were investigated: (1) the commodities which have a comparative
 

advantage in production induce formation of relative taste preferences
 

favorable to them; and (2)when the relative availability of commodities
 

changes, as a result of technical developments in production and marketing
 

or by the opening up of international trade, people change their tastes
 

in response to change in relative prices (through the process of' learning
 

by consumption).
 

In order to investigate the Virst hypothesis, the standard demand
 

model was modified by adding a "taste" variable as a demand shifter.
 

This mode] was applied to the averaged data for the period 1957-62 of
 

forty-three countries. The taste variable for each commodity was con

structed as a ratio of the productibn of the commodity to the total. food
 

production in each country during 1934-38, and these ratios were used in
 

the analyses for the 1957-62 period. This was the earliest possible
 

period for which data were available that would represent the historical
 

situati ,n in which the influence of natural endowments and climatic
 

conditions could reflect historical relative price differences of' commodities
 

among countries. rhe results indicated that taste preferences across
 



48
 

countries are largely similar for broad commodity groups but that there 

exist considerable differences in taste preferences among countries in the 

case of individual commodities. Table 1 shows that both the size and 

the t-values of the coefficients of the taste variable are larger in the 

case of regressions for individual commodities than when commodities 

are grouped. Also the table shows that the differences in the values of 

the coefficients of determination of the estimated equation with and without 

the taste variable are smaller for commodities when they are grouped 

together than for separate commodities. 

The second hypothesis was investigated through a time-series analysis. 

In this case the standard demand model was modified by adding taste 

variables comprised of cumulated sums of the past consumptions of own 

and substitutable commodities. The results indicated considerable taste 

shifts for those commodities for which the relative prices declined 

sharply over time.
 

In the context of the development process two implications seem to 

follow from this analysis:
 

First, the finding that for broad commodity groups taste preferences
 

across countries are similar has considerable importance for purposes of
 

estimating demand projections in developing countries. In case a country
 

lacks reliable data for estimating demand parameters, such parameters
 

estimated from intercountry cross-section data or time-series data from
 

other countries should provide a reasonable basis for food supply planning.
 

Second, the finding that relative price shifts influence commodity
 

and country specific tastes and that the strength of the price shifts is 

quite important for this seems to suggest that some information on taste
 

should be incorporated in policies pertaining to food demand planning. 

In the process of economic development, changes in income, technology, 
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Table 1. Regression estimates per capita demand function on intercountry cross-section
 
data, 1.957-62 averages. 

Coefficients of
 

Taste Trade 

Commodity Income I/Income Prices (2) R2
 

Rice -0. 804 
(0.247) 
-0.459 

-132.43 
(55.85) 
69.23 

-0.145 
(0.254) 
-0.556 

0.572 
(0.058) 

0.092 
(0.037) O.FJ86 

0.3fe 
(0.539) (121.00) (0.564) 

-teef 0.553 
(O.08) 
0.730 

(0.170) 

-0.163 
(0.171) 
-0.881 
(0.378) 

-0.005 
(0.210) 
0.051 
(o.445) 

0.835 
(0.076) 

0.09 
(U.Ow1) 0.F6! 

0.4U0 

I "rk 0.235 
(U.211) 
0.908 
(0.547) 

-106.21 
(88.45) 
-45.44 
(23.21) 

0.322 
(0.196) 
-0.414 
(0.513) 

-0.176 
(0.196) 
0.466 

(0.516) 

1.063 
(0.081) 

0.040 
(0.018) 

0.910 

0.379 

1.:eats, Poultry, 
and Fish 

0.653 
(0.103) 
o.949 
(0.096) 

-0.461 
(0.230) 
-0.982-
(0.227) 

0.587 
(0.133) 

-0.007 
(0.024) 0.800 

0.705 

Animal Foods 0.602 
(0.099) 
0.787 

(0.064) 

-0.530 
(0.2 09) 
-0.862 
(0.195) 

0.392 
(0.174) 

0.03d 
(0.018) 

0. F319 

.73 

.ote: Standard errors are in parentheses. R? is coefficient of determination adjusted by 
degrees of freedom. 
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trade) and social institutions, as well as direct pricing policies, all 

disturb existing price structures. Policies regarding food supply, 

therefore, should not only take into account short-run effects on demnd 

of a price change, but also the effect on demand for specific food com

modities resulting from the taste change due to a persistent shift in 

relative prices. 

This project was supported by grants from the Rockefeller Foundation and 
the USAID. Miss Yamashita was a Research Assistant in the University of 
Minnesota Department of Agricultural and Applied Economics. 
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FERTIITZER USE, DISTRIBUTION, AND MANUFACTURING IN SOUTH KOREA: AN ECONOMIC
 
ANIALYS IS
 
DALE C. DAHI.
 
YOUNG KUN SHIM
 
BAI YUNG SUNG 
SANG WOO PARK 

This project has four major objectives: (1) demand analysis, (2) dis

tribution system study, (3) manufacturing and international trade, and (4)
 

educational extensions of' research findings.
 

Three separate analyses have been undertaken to estimate the demand for
 

fertilizer in Korea. 
A time series analysis was completed for total fertilizer
 

and separately for each nutrient. 
A derived demand for fertilizer was estimated
 

from agronomic experimental data. Final ly, 
a survey of 300 farms selected
 

across Korea was made to develop a per farm fertilizer demand estimate as well.
 

Preliminary work has been done on the analysis of the distribution system
 

for fertilizer. Some survey work conducted by a research team in Korea under
 

the direct of Dr. Young Kun Shim was completed this spring. Additional work
 

will be carried on 
including a mathematical characterization of the trans

portation, storage, and distributive functions now almost completely con

ducted by Korean government agencies.
 

Some preliminary work has been done 
on demand estimates for countries
 

in the East Asian world, along with a review of international trade efforts
 

in recent years. Projections of fertilizer manufacturing capacities made by
 

TVA have been obtained and reviewed for this phase of the analysis.
 

Some effort has been made to 
involve the East-West Center (Department
 

of State) at the University of Hawaii and the Agricultural Development Council
 

in extending the methodological considerations and findings of' this analysis
 

to other Southeast Asian countries.
 

rhe research on this project is supported by a grant from the USAID. tMr. bahlis a Professor in the University of' Minnesota Department of' Agricultural andApplied Economics; Mr. Shim is a Professor in the Seoul National University
Department of Agricultural Economics (Suwon, Korea); Mr. Sung and Mr. Park are

Research Assistants in the University of Minnesita Department of' Agricultural

and Applied Economics.
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THE PRICE AND DISTRIBUTION SYSTE4 FOR FERTILIZER IN TUNISIA 
JEROME W. HAMMOND 
DALE GOOD 

The use of fertilizer in Tunisia has increased dramatically in rec 

years, Tich more rapidly than the world average. From the 1965-66 crop year 

to the 1970-71 crop year, utilization for Tunisia increased by 122 percent 

compared with the world increase of 48 percent. Much of Tunisia's expanded 

fertilizer use is the result of implementation of a specialized wheat program, 

a program jointly sponsored by the government of Tunisia, CYMMYT (the Inter

national Cereals Center in Mexico), the Ford Foundation, and USAID. However, 

the government of Tunisia and development specialists express the view strongly 

that major increases inagricultural production and productivity can be 

achieved by still greater fertilizer use. But major obstacles to this 

expansion exist--high fertilizer prices, marketing and distribution problems,
 

and lack of information reaching farmers on the advantages of expanding use
 

of fertilizer.
 

It is the objective of this study to determine if the efficiency of 

the pricing and marketing system could be improved and reflected in lower 

real fertilizer prices to producers. The study will be undertaken in 

three phases. First, available secondary data on fertilizer supplies, 

distribution, and prices will be assembled and reviewed. Second, data on
 

actual industry operation and practices will be collected in Tunisia.
 

This will include procedures and techniques used by the government and
 

industry to estimate fertilizer demands, price and import policies, sources
 

of fertilizer, extension activities regarding fertilizer use, credit 

policies and programs for fertilizer, costs of fertilizer distribution, 

and procedures to coordinate timing of fertilizer distribution with 

demands. The third phase of the study will be an analysis of some 
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alter,,vAtive policies and industry organization that could affect fertilizer 

prices, availability, eft'iciency of distribution, and use. The latter
 

phase of the analysis should be especially useful for agricultural develop

ment planning and plan implementation.
 

This project is supported by a grant from the USAID. Mr. Hammond is a
 
Professor in the University of Minnesota Department of Agricultural and
 
Applied ,conomics. Mr. Good is a Research Assistant in the Department of
 
Agricultural and pplied Economics.
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ECONOMICS OF FORESTRY INFORMATION: CASE STUDIES IN CENTRAL AMERICA 
ROBERT LATHAM 
HANS GREGERSEN 

The purpose of this study is to develop a rationale for designing and
 

evaluating information programs for forest-based Lector planning and
 

development projects. Conceptual models were developed for determining
 

a) the total budget size appropriate for a given forestry information
 

program, and b) the optimum internal allocation of a given budget to activities.
 

The models postulate 3 basic design parameters: 1) relative impacts of
 

information variables on the social production function, i.e., sensitivity
 

of outcome to changes in values of the variables, 2) current state of know

ledge about each variable, and 3) cost of information generation for each
 

variable.
 

Field studies during 1972 in Central America were aimed at determining
 

the usefulness of these models for policy and planning under actual field 

conditions. Results of the field investigation of 6 case studies indicate
 

that, while the models are internally consistent and provide an efficient
 

solution to information budget determinations and allocations, they are not
 

operational in their original form because of institutional constraints.
 

Specifically, the major problems are caused by a separation of functional 

decision-makers from information decisions and activities and a lack of 

systematic interaction between functional decisions and information decisions. 

The pluralistic nature of decision-making contrasts with the monolithic 

structure assumed in the models. A further complication is the lack of
 

clearly definable functional goals in most of the case studies. Information 

programs associated with the case studies appeared to respond to a) the
 

strong incentive to generate information to support decisions which were 

already made; b) the practical reality of utilizing available organizational 

capabilities rather than developing capabilities to meet information 
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requirements; and c) the use of whatever technology was known, rather than
 

searching for new technology more appropriate to the needs. All these empirical
 

realities violate the assumptions of the abstract conceptual models.
 

Based on the results of the field investigation, the models are being
 

adapted to provide guidelines for design and evaluation of forestry informa

tion systems under existing institutional conditions in Central America.
 

Such guidelines will hopefully have more widespread application in other
 

regions as well.
 

General adaptations of the models were presented and discussed at a
 

seminar on forestry development planning, sponsored by the Swedish Inter

national Development Authority (SIDA) and FAO in Bradford, England, August-


September, !972.1 The feedback from this seminar is being incorporated
 

into the results and evaluation of the project which is currently under way.
 

This research has been supported by a grant from the USAID. The field
 
phase of' the research has received close cooperation from GAFICA, FAO advisory
 
group attached to the Secretariat for the Central American Economic Inte
gration program (SIECA). GAFICA/SIECA is also providing logistical support.

Mr. Gregersen is an Associate Professor in the College of' Forestry and in
 
the Department of' Agricultural and Applied Economics, University of' Minnesota.
 
Mr. Latham is a Research Fellow in the School of' Forestry, University of
 
Minnesota.
 

1. This presentation was published by FAO in April, 1973: FAO/SIDA Seminar 
on Forestry Development Planning for English-Speaking Countries in the Near 
East, Asia and Far Fast. (FAO/SWE/TF 91) Rome, 1973. Funds for preparation 
and presentation of' this material came from FAO/SIDA.
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THE PRODUCTION AND EXPORT IOENTIAL OF THAILAND'S OIISEED SECTOR 
PETER K. POLLAK 

Thailand's agriculture has been traditionally oriented towards the 

production and export of rice. A persistent imbalance in Thailand's
 

foreign trade, however, has mo.deit necessary to shift resources into the 

production of crops with a substantial export potential. Generally, these 

diversification efforts are modelled after the highly successful expansion
 

of Thailand's corn production. Soybeans and peanuts are among the crops
 

singled out for promotion by the Third Five-Year-Plan (1972-1976). Although 

both crops have been of minor importance in the past, a steadily rising 

demand for oilseeds-particularly in Japan--was apparently a decisive factor 

in the selection of these crops. 

The objective of this study is to evaluate and to project the productiol 

and export potential of Thailand's oilseed sector under alternative develop

mental strategies. Since Thailand's economy is basically oriented towards
 

free trade and a minimum amount of government interference, price policies
 

will play a major role in attaining the goals laid down in the Third
 

Five-Year-Plan. Particular attention is, therefore, being given to the
 

significance of price incentives in the specific socio-economic environment
 

in which farmers and merchants make their decisions.
 

During 1971-72 research was aimed primarily at establishing the data 

base for the study. Several field surveys of production and marketing of 

selected upland crops in Thailand were undertaken. Preliminary analysis 

indicates that Thailand's marketing sector provides a highly efficient 

link between producers on the one hand and domestic and foreign markets 

on the other. Secondly, average yields of most oilseeds are low compared 

to the yield levels achieved in temperate climates. Hence, the expansion 
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of the production of oilseeds will largely depend on the development of new, 

higher-yielding varieties.
 

Research on this project has been supporte6 by the Rockefeller Foundation. 
Mr. Pollak is a Research Assistant in the University of Minnesota Department 
of Agricultural and Applied Economics. 
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TECHNICAL CHANGE AND RESOURCE USE 

THE EFFECT OF AGGREGATE DEMAND ON TECHNOLOGICAL CHANGE 
URI BEN-ZION 
VERNON W. RUTTAN 

In this study we have first analyzed the effects of money in the 

aggregate production function to distinguish between the hypothesis that 

(a) money is production factor; and (b) money is a proxy for the aggregate 

demand. The empirical result was strongly inthe favor of the second
 

hypothesis.
 

In the second stage we have developed an extended induced innovation 

model which specifies the relationship betweer technological changes and 

changes in aggregate demand. We have done some preliminary tests of the 

model using aggregate data for the whole economy and we are now extending 

the model and testing itusing sectcral data. 
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INDUCED TECHNICAL CHANGE AND AGRICULTURAL DEVELOPMENT: UNITED STATES 
AND JAPAN 
HANS P. 3INSWANGER 

purpose studyThe basic of this was to test the induced innovation 

hypothesis at a very basic level. The hypothesis states that biases in 

efficiency gains arising from technical change and other sources are
 

endogenously determined by economic forces rather than exogenously by
 

the physical, chemical, and biological laws of nature.
 

The key idea of the test is:iflases are determined exogenously, two
 

countries with different factor endowments and differences in other
 

economic variables would experience the same patterns of biases over a
 

prolonged period of time. 
 If the biases differ, there is a strong
 

presumption that these differences have been determined by endogenous
 

economic forces. 
 The test does not focus on the inducement mechanism
 

per se but 
on the more basic question of what extent there is flexibility
 

in the direction of technological change.
 

The test is based on a measurement of' biases rather than on 
the
 

regression techniques previously used by Hayami and Ruttan I and by Yeung
 

and Roe. The advantage of this method is that it does not suffer from
 

simultaneous equation bias due to the endogeneity of factor prices under
 

the induced innovation hypothesis.
 

*iases were measured for the agricultural sectors of the United States
 

from 1912 to !968 and of Japan from 1890 to 196. Estimation equations
 

rt the biases in the case of a many-factor production process were
 

developed using a translog cost function in factor-augmenting form. lining 

these equations it is possible to divide observed share changes into a 

component due to efficiency gains and a component due to price changes. 

The components due to efficiency gains were then used to construct 
indices
 

of biases. 
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A necessary first step in measuring these biases with the time series 

data was the empirical measurement of the parameters of the translog cost 

function which were to be used in the estimation equations for the biases. 

These parameters were estimated with cross section data of U.S. states.
 

As a side result thW provided estimates of a set of elasticities and cross
 

elasticities of factor demand and of elasticities of substitution.
 

The main results can be summarized as follows: Technical change 

was machinery-saving in Japan but strongly machinery-using in the U.S. 

Bc+th countries experienced a strong fertilizer-using bias, but in the case 

of Japan this occurred during an earlier period (1896-I90) than in the 

U.S., where the bias continued until 1968. In Japan technical change was 

essentially labor neutral, apart from temporary fluctuations, but the 

U.S. experienced a very strong labor-saving bias from 1944 to 1968. In
 

both countries technical change was very slightly land saving. The
 

difference between these biases is strong enough to reject the hypothesis
 

that the biases are determined exogenously to the economic system. Hence,
 

the basicpremise of induced innovation hypotheses is correct.
 

However, it was not possible to infer from the measured series which 

economic variables determine the biases. Both a simple price inducement 

mechanism and a simple share inducement mechanism ar inconsistent with 

the observed behavior of the biases, the factor prices and the factor shares
 

This project was supported by the USAID first through a grant to the 
Department of Economics of the North Carolina State University and then by 
a grant to the University of Minnesota Economic Development Center. 
Mr. Binswanger is a Postdoctoral Research Associate in the University of 
Minnesota Department of Agricultural and Applied Economics. 

1. Yujiro Hayami and Vernon W. Ruttan, AMricultural Development: An 

International Perspective, Baltimore: Johns Hopkins Press (1971). 

2. Patrick Yeung and Terry Roe, Induced Innovation: A CBS-Type Mete 
Production Function, Staff Paper P71-27, Department of Agricultural and 
Applied Economics, University of Minnesota (1971). 
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,.IECJANUZATION AND l1.4PLOYMENT IN BRAZILIAN AGRICULTURE, 1950- 197]
JOHN H. SANDERS 

The agricultural mechanization decision in many developing countries
 

is complicated by the existence of a large agricultural population, high
 

rural-urban migration rates since the Second World War, and a capital
 

intensive, industrialization process. 
 All of these factors reduce the
 

ability of' the nonagricultural sector to absorb labor. Moreover, many 

developing countries may have affected the mechanization decision in 

agriculture by their intervention in agricultural factor and product 

markets. 

Brazil is an ideal country to examine the determinants and effects
 

of'agricultural mechanization. 
 Brazilian mechanization has occurred at
 

an extremely rapid rate in the post-War period and Brazil has actively
 

intervened in its factor markets.
 

The major results of the study are: 

I. Time series analysis indicates that the level of' subsidized
 

financing was the statistically most significant variable
 

determining investment in tractors and its effect swamped the
 
see Figure 2 and Table 2)
relative price variablesA This financing of the Bank of Brazil
 

was provided at negative real interest rates.
 

2. The elasticity of substitution between labor and tractors was 

generally statistically significant and greater than one; hence 

shifts in relative factor prices had a large ef'fect upon factor 

proportions. The factor proportions choice between tractors and
 

labor was statistically associated with agricultural wages, the
 

level of biological-chemical expenditures per hectare, the crop
 

mix, and the distribution of crop farm size. 
Conrentrations of 

crop area _n large farms increased the tractor-labor ratio; hence 
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Figure 2. Tractor Financing and Domestic Tractor Sales, 1960-1971. 
Notes: Tractor sales include domestic production only. Tractor imports are only financed on the 

subsidized terms if there is no "national similar." A small number of the tractor imports 
are financed. 

The Bank of Brasil is the predominant lender at subsidized rates, though a limited amount of 
credits are provided by several other banks in which the state or federal governments are share
holders. The nominal value of credits are deflated with the Getulio Vargas Index of Domestic 
Prices (index No. 2) with 1971 as the base vear. 
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Table 2. Tractor financing and terms, 1960-1971. 

Real Value of Tractor Interest Rate 
Financing of the Bank of this Commercial Bank Rate of a 

' /Year of Brazil 	 Financing Interest Rate Inflations

(million 1971 Cr.)
 

.960 90.5 --	 19.6 26.3 

1961 	 90.2 8 22.3 33.3
 

1962 186 	 9 25.1 514.8 

1963 205 	 11 30.5 70.0
 

1964 248 	 11 33.3 87.8 

1965 192 	 17.25 34.7 55.4 

1966 256 17 34.9 38.8 

1967 206 18 34.1. 27.0 

9c:3 249 15 33.7 28.1 

1969 219 15 	 30.9 21.7 

1970 255 	 15 N.A. 19.8 

1971 349 15 N.A. 	 19.5
 

a/ GDP Implicit Price Deflator 
H. 

Source: 	 JohnASanders, "Mechanization and Employment in Brazilian Agriculture,
 
1950-1971," unpublished Ph.D. dissertation, University of Minnesota,
 
August, 1973.
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there was some evidence that the use of machinery is non-neutral
 

with regard to farm size.
 

3. 	Capital inputs can be dichotomized into labor absorbing and
 

labor releasing with biological-chemical inputs in the former 

category and mechanical inputs in the latter. Mechanization 

enabled a substantial expansion in crop arca per worker. A 

reduction in the subsidy on the machinery price would have resulted 

in more labor absorption in Sao Paulo agriculture. 

4. 	 The private rate of return per hectare to mechanized land prepara

tion was high. This was a surprising result sineethe primary 

effect of mechanization was expected to result from increasing
 

the crop area per worker. This high rate of return to mechanized
 

land preparation was due to a reduction inthe number of cultiva

tions required and increased yields from improved soil preparation.
 

In summary, machinery either replaced labor or prevented an increase
 

in labor absorption. However, there was a yield effect from improved
 

land preparation. More labor could have been absorbed in Brazilian
 

agriculture if the capital price had not been subsidized. However, less 

than 20 percent of Sao Paulo mechanization was associated with the distorted 

factor price evaluated. Moreover, the private rate of return for mechanized
 

land 	 preparation was high even for small farmers. The public rate of 

return to mechanization will depend upon the weighting of the labor replacing 

yield increasing, and other effects of mechanization by Brazilian policy 

makers. The social costs of labor released from agriculture still remain 

to be measured. 

The 	 research on this project was supported by a grant from the USAID and 
by a Foreign Area Fellowship. Mr. Sanders is currently a project specialist 

with the Ford Foundation teaching in tho "Departomento do Economia Rural, 
Universidade do Ceara, Fortaleza, Brazil." 



65
 

[ N T'U DETERMINA1'MS OF TECiN ICAL CHANGE AND AGR ICULTJRAI. PRODUCTI VITY[TIITTONAI, 
GRo(MH: DENMARK, FRANCE, AND GREAT BRITAIN, 1870-1965 
WILLIAM W. WADE 

Empirical research of recent years has confirmed that a country's 

ability to achieve substantial growth in output and productivity hinges
 

on the ability of the country to develop technology specific to agro-climtic 

conditions that will facilitate the substitution of relatively abundant
 

factors for relatively scarce factors in the economy. The development of 

this technology has been hypothesized to depend on the proper functioning 

of an inducement mechanism of relative factor prices. 

Data from the agricultural sectors of Denmark, France, and Great
 

3rtain for the period 1870 to 1965 were examined to determine if each one's
 

ability to achieve rapid productivity growth is related to the successful
 

or unsuccessful operation of a factor price inducement mechanism.
 

The general hypothesis of this study was that there are institutional 

forces, as well as economic forces, that affect the process of achieving
 

rapid productivity growth. In the less successful cases where countries
 

have achieved less than specular output and productivity growth, the
 

institutional forces are important determinants of slow productivity
 

growth.
 

Estimated equations were determined from a CES production function in
 

order to allow hypothesis testing for the existence of factor price
 

induced technical change biased to off-set the relatively scarce factor.
 

The function was formulated specifically to separate neutral factor 

augmentation from non-neutral factor augmentation induced by factor
 

prices. -1/p 

t
 
t (AteYt + 6It) P + b(Lte + 
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where q, A, and L are output, land, and labor; a and b are the distribution 

parameters; and p is the substitution parameter. a• + 8t is the coefficient
 

an index of the relative
of land augmentation induced by It where It is 

labor-land price ratio. Similarly, 4 is the parameter of non-neutral labor 

augmentation. 

The econometric results indicated a clear presence of induced non

neutral biases in the Danish case which, on balance, favored labor augmenta

tion. Danish agricultural productivity growth was nearly continuous after 

1870 and indicated the adoption of new technology in accordance with the 

indicated biases. The inducement mechanism appears to have worked well.
 

Biased technological innovation, clearly signalled by the inducement
 

mechanism, resulted in rapid productivity growth.
 

In the French and British cases, where substantial productivity growth 

did not occur (from 1870 to 195 in the British case and from 1870 to 1940 

in the French case), the analysis indicated a clear absence of induced non

neutral biases. The usual version of the induced innovation hypothesis
 

suggests the conclusion that the absence of technological innovation and
 

the resultant static conditions of productivity are the logical expectation
 

under conditions where no bias for technological innovations exists.
 

Historical materials (see Table 3) suggest that to consider the success 

or failure of a country to achieve proouctivity growth exclusively in terms 

of economic forces is a myopic view of the total bundle of forces that 

act together. Such a view excludes from consideration those extra-market
 

forces which govern both behavior patterns and the organization of economic
 

units as they meet to create those economic forces that might be '.iltered
 

through some inducement mechanism. Thus, the failure to achieve; productivity 

growth is consistent with either the nonexistence of economic forces or 

with the nonexistence of extra-market forces to communicate the economic 



Table 3-. Factor endowments and productivity measures comparisons. 

Japan Denmark France United Kingdom United States 

Land Per Male Worker 1870/801 0.7 8.4 7.1 13.6 25.4
(Hectares) 1965 1.1 11.2 15.5 25.5 109.0 

Output Per Male Worker 1870/80 2.4 10.7 7.5 15.6 14.6(Wheat Units) 1965 10.7 58.1 
 49.0 59.3 145.0 

Output Per Hectare 1870/80 2.7 1.3 1.1 1.1 0.5(Wheat Units) 1965 7.5 5.2 3.2 2.3 0.9 

1. Japan and United States data are for 1880; European country data are for 1870. 
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forces. The failure to induce needed technical innovation can be seen to
 

be the ftult not so ich of a non-operative inducement mechanism as due 

to the nonoccurrence of enabling institutional changes. 

The historical evidence of British and French sluogish growth suggests 

that the failure was more directly related to institutional deficiencies 

than to a non-operative inducement mechanism. 

This project was supported by a grant from the USAID. Mr. Wade is Economist 
in the Economics Department of Standard Oil of Californiap San Francisco. 
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POLITICAL AND SOCIAL FACTORS ASSOCIATED WITH THE RBLIC ALLOCATION OF
AGRICULTURAL INPJTS IN A GREEN REVOLUTION AREA: THE CASE OF RAJASTHAN
 
RICHARD BLUE
 
YASHWANT JUNGHARE
 

Agricultural economists typically have studied the supply of agricul

tural inputs to cultivators as a function of the market place. In countries 

where the problem is agricultural development, characterized by scarce 

resources and government intervention in the market place, political and
 

social structural variables associated with resource allocation processes
 

have been ignored, or treated as residual factors. Political scientists
 

have generally viewed politics as a response to social and economic
 

modernization. 
Less effort has been invested in the study of how political
 

processes and social structure effect changes in agricultural performance.
 

Partial answers to this broad question were developed in this paper.
 

This paper is guided by the following specific questions: First, does 

the government policy of equal distribution of fertilizer work or are
 

institutional arrangements operating so as to allow some cultivators to
 

improve their command over fertilizer? Second, if some cultivators do get
 

more fertilizer, how do they get it? 
Are there different strateai.s asso

ciated with resource acquisition as well as different levels of success? 

Third, how do different classes of cultivators use the resource in question? 

Finally, do social characteristics and patterns of political involvement 

help differentiate between different groups of cultivators with respect 

to resource acquisition and use? Answers to these questions should give
 

us a more precise and complete delineation of the interaction between
 

politics and the economic development process at the level of the "consumer"
 

of governmental policy.
 

This paper is based on cross-sectional survey data from Ladpura
 

Tehail in Kota District in the Chambal River Commanded Area of Rajasthan
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for the year 1970-71. Rather than permit a free market economy to allocate 

fertilizer, the Government of Rajasthan controls the supply to any particular 

consumer through a regulatory system directed both to the price and amount 

of the good. The combination of government regulatory policy, poor infra

structure development, and a weak cooperative system serve to impone 

real difficulties on cultivators seeking to maximize their fertilizer 

inputs. Given these conditions, the following options are used by tht 

rational Green Revolution cultivatot6: a) to drop out of high yielding 

varieties production and return to local wheats; b) to maximize the 

possibility of acquiring fertilizer on time and in sufficient quantity 

by entering the "black market," thus trading money for time; c) to minimize 

t~e quantitative constraint imposed by government by securing fertilizer 

at a fixed price through the cooperative system by trading off time, 

and social and political influences; and d) to acquire fertilizer at a 

fixed price in whatever quantity possible through the cooperative system 

by trading off time. For this analysis we identify groups b), c), and 

d) above as the High-Price, High-Consumption, and Low-Consumption groups, 

respectively. Each group was analyzed and compared in terms of their 

economic performance and political bebAvior. 

The Cobb-Douglas production functions indicated that, given the 

amount of fertilizer, the High-Price group had allocated land to high 

yielding varieties of wheat in such a way that nearly resulted in the 

maximization of output whereas the High-Consumption group had less land 

and the Low-Consumption group had more land under high yielding varieties. 

Furthermore, it was observed that the High-Price group belongs to a 

relatively high social status group and can afford to be economic maximizers 

in so far as they protect their access to resources through lines of personal 



influence and contact. Smaller, cooperative-oriented cultivators of lower 

status pay certain decision costs associated with electoral politics if 

they are to be successful in acquiring fertllizer. Cultivators who are 

unwilling or unable to acquire political i,Cluence in either arena do 

not secure adequate amounts of fertilizer. In other words, social and
 

political factors do affect the resource allocation pattern under con

ditions of a government-regulated system. The paper concludes by drawing
 

implications for government-regulatory policy in India.
 

This research was financed by a grant from the MidwdLt Universities
 
Consortium for International Activities awarded to the senior author.
 
Analysis and writing was supported by the Center for Cohw-arative Studies
 
in Technological Development and Social Change and the Economic Develop
ment Center of the University of Minnesota. Mr. Blue is an Assistant
 
Professor in the Department of Political Science. Mr. Junghare is a
 
Research Associate in the University of Minnesota Department of Economics.
 



72
 

TECHNOLOGY; INSTITUTIONS AND DEVELOPMWT: MINNEOTA AGRICULTUREp 1880-1970 
JOSEPH C. FITZHARRIS 
WILLIS L. PETERSON 

The University of Minnesota Institute of Agriculture long has been 

noted for its strong research capacity and its contributions to the 

agricultural development of the state. Agricultural development was aided 

by the work of the Minnesota Experiment Station. This work, regardless of 

its potential, had value only in use. For farmers, knowledge of available 

techniques was a prior condition for use. A variety of institutional 

innovations occurred to link the farmer and the station researcher. 

Communication linkages informed researchers of the problems faced by farmers 

and farmers were informed of station work which could solve their problems. 

Solutions to problems should be susceptible to measurement. The 

first objective of this study is to measure the impact of the Minnesota 

Experiment StiLtion upon the agricultural development of Minnesota from 

1880 to 1970. it should be possible to analyze the transmission of problems
 

to researchers and solutions to farmers. The second objective is a detailed
 

examination of the institutional innovations linking the farmer and the
 

station researchers. Communication affects behavior, both for the farmer
 

and for the researcher. This study will analyze the impact of these
 

institutional innovations upon the research decision and resource allo

cation processes of the station. From this case study of Minnesota agri

cultural development, implications for contemporary agricultural develop

ment will be drawn. 

The origins and development of the Minnesota Experiment Station have 

been traced and the evolution of related institutions detailed. Identifica

tion of the types of research and the methods has been accomplIshed. The 

staffing and decision-making processes have been charted. The collection 

and analysis of the published financial data also has been completed. 
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Some of these findings were reported in a recent paper' The role
 
of farmers' organizations in creating and guiding the development of the
 

station and its related institutions was emphasized. Farmers brought
 

problems to the station in 
a variety of direct and indirect ways, and
 

these problems affected the types of research conducted. The problems,
 

the available technology, the research type chosen, and the staff capa

bilities determined the methods employed in research. 
Through their control
 

of the state legislatures, farmers influenced the station and its related
 

institutions in the amounts and uses 
of granted fnding. The allocation
 

of unrestricted financial, physical, and staff resources began as the
 

responsibility of' the director of the station and the division heads
 

jointly. Over time, this authority was usurped by division heads, then
 

restored to the director. The closeness of' the Regents to the Station
 

was an 
important factor in its continuation and growth. The development
 

of close relations with the various farmers' organizations and legislators
 

ensured continued support from the groups who benefited most from the
 

station's activities.
 

In the 1973-74 fiscal year, the station budget books will be analyzed.
 

Case studies of technical and institutional innovations have been selected
 

for analysis. Production data must be analyzed to accoiint for the output and
 

productivity growth of Minnesota agriculture. 
 There also will be interviews
 

with present and former experiment station and extension service staff
 

members and officers of farmers' organizations.
 

The research on 
this project has been nupported by a grant to the University
of Minnesota Economic Development Center from the Rockefeller Foundation.
Mr. Fitzharris is an Instructor in the (ollege of St. 
Thomas Department of
History. Mr. Peterson is a Professor in the University ot' Minnesota Depart
ment of Agricultural arid Applied Economicr. 

1. Joseph Fitzharrin, ".Science for the Farmer: The Development of the
Minnesota Agricultural ?:xperimerit Station, 1868-1910," presented to the
 
Symposium on Midwest Agriculture, 1140-1900, held 10-12 May, 1973, at
Iowa State University in Ames; forthcoming in Agricultural Hisor, January 1974.
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SCIENCE AND AGRICULTURAL PROGRESS: THE JAPANESE EXPERIENCE 
TUJIRO HAYAM 

During the last year research was directed to an intensive review
 

of the origins and evolution of the Japanese agricultural research system
 

and to the measurement of the social rates of return to investment in rice
 

breeding research.
 

The approach to improving productivity following the Meiji Restoration
 

(1868) was the development and diffusion of indigenous technology. An
 

initial attempt to import large scale mechanical technology from Great
 

Britain and the United States was regarded as a failure. The Heiji govern

ment ,vuicklyredirected its agricultural development strategy toward the
 

search for a modern technology more consistent with Japanese resource
 

endowments and scale of farm operations. Japan also turned to Germany as
 

a source of scientific knowledge and technical assistance in agricultural
 

chemistry and soil science. An itinerant instructor system was established
 

in 1885 to diffuse the best crop varieties and cultural practices used by
 

Japanese farmers.
 

The establishment of a specialized experiment station began in the
 

1880's. The National Agricultural Experiment Station was established in
 

1893. The development of Japanese agricultural research after 1893 can
 

be illustrated by the four stages in the evolution of rice breeding
 

research since the establishment of the Nationl. Agricultural Experiment
 

Station. During the first stage, from 1893 to 1903, emphasis was primarily
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on pure line selection. Cross breeding was initiated but progress was
 

limited by the shortage of expert breeds.
 

The third period, 1926-1949, was initiated by the development of a
 

nationwide coordinated breeding program -- the "Assigned Experiment
 

System." Under the Assigned Experiment System the National Experiment
 

Station assumed responsibility for conducting the initial crossings up
 

to the selection of the first several filial generations. The regional
 

breeding center, in each of eight regions, conducted further crossing
 

and selection work in order to develop varieties adapted to varying cco

logical conditions. The varieties selected at 
the regional station were
 

then sent to 
the prefectural station to be tested for acceptability in
 

specific locations. The varieties developed by the system were called
 

Norin varieties (after the abbreviation of the Japanese words for the
 

Ministry of Agriculture and Forestry). 
 This system was highly success

ful. The Norin varieties diffused rapidly in Japan (Figure 3) and the
 

Norin varieties of both wheat and rice have become important sources of
 

germ plasm for efforts to develop fertilizer-responsive varieties of
 

rice and wheat In the tropics in recent decades.
 

During the fourth period, since 1950, local experiment stations have
 

also initiated breeding efforts rather than relying primarily on breeding
 

work initiated at the National Experiment Station. By the late 1950's
 

the area planted to varieties developed at the local stations exceeded the
 

area planted to the Norin varieties.
 

The Japanese agricultural research system has been particularly inno

vative in achieving an effective balance between centralization and
 

decentralization in its agricultural research system. 
The problem of
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achieving an effective balance between the formulation and implementa

tion of national research priorities and effective response to local
 

environmental and economic conditions remains an important unsolved
 

problem for many national research systems. In Japan provincial funding
 

of a substantial share of local research was an important factor in 

orienting the research system to regional resource endowments and economic
 

opportunities. The provincial government contribution to the total agri

cultural research budget rose from 40 percent in 1897 to 73 percent in 

1912 and has continued to account for more than two-thirds of the total 

since that time.
 

Estimates of the social rate of return to rice breeding research
 

indicate that the rate rose from an annual return of 18 to 27 percent on
 

research conducted prior to the development of the Assigned Experiment
 

Station system to approximately 75 percent under the new system. This
 

is a high rate of return by any standard. Furthermore, a substantial share
 

of the gains were passed on t.o the consumer or were realized as savings
 

of foreign exchange.
 

The research on this project has been supported by a grant from the
 
Rockefeller Foundation to the University of Minnesota Economic Development

Center. Yujiro flayami is Professor of Economics at Tokyo Metropolitan
University. The research reported above has been conducted in association 
with Saburo Yamada and Masakatsu Akino.
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SOURCES OF PRODUCTIVITY DIFFERENCES AMONG REGIONS IN NORTH AMERICA 
CLAYTON OGG 

A production function framework will be employed to make productivity 

comparisons and account for their differences among regions in North 

America--Canada, United States, and Mexico. Use of state level data from 

separate countries in the same production function is a unique feature 

of this study. Binary variables will separate regions in all three countries 

on the basis of crop mix and factor scarcities. Comparisons can then be
 

made between regions that while having many similarities have very different
 

relative prices and levels of economic development. Some attention will
 

be given to technology variables and variables which shift the production
 

functions.
 

The research on this project was supported by a grant from USAID. Mr. Ogg
is a Research Assistant in the University of Minnesota Department of 
Agricultural and Applied Economics. 
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ECONOMTC, SOCIAL, AND DEMOGRAPHIC MAPS FOR A HISTORICAL ATLAS OF SOUTH ASIA 
JOSEPH E. SCHWARTZBERG
 

The University of Minnesota's South Asia Historical Atlas Project is
 

nearing completion of the first comprehensive atlas of the political,
 

cultural, social, demographic, and economic history of the area presently
 

comprising India, Pakistan, Bangladesh, the Himalayan Kingdoms, Afghanistan,
 

and Sri Lanka (Ceylon) from palaeolithic times to the present day. 
 In
 

preparation since September 1964, the work has engaged an 
inter-disciplinary,
 

multi-national team of researchers and cartographers for a total of over
 

thirty-five academic man-years. 
The undertaking of such a work at Minnesota
 

was made possible by the gift to the Univer. ity in 1962 of the Ames
 

Library of South Asia, a specialized collection on 
that area surpassed
 

only in the Western Hemisphere by that of the Library of Congress. 
The
 

donor, the late Charles Lealey Ames, additionally provided a three-year
 

fellowship, which, along with seed money from the OfTice 'f'International
 

Programs and the Hill Foundation, helped launch the work. Since 1966 

the Project has been supported mainly by the U.S. Office of' Education and
 

the National Endowment from the Humanities. Generous additignal assistance 

has been provided from various agencies within the University of Minnesota.
 

The funds provided by the Economic Development Center nre specifically
 

slated for support of research and mapping related to the modern economic,
 

social, and demographic history of South Asia, which, taken together,
 

comprise a substantial portion of the entire work.
 

As India has had an unbroken series of decennial Censuses beginning
 

in 1872, the Atlas Project has selected a number of Census years, specifically
 

1872, 1901, 1931, and 196], as benchmark dates; for each benchmark we have
 

attempted to create a cross-sectional view based on the mapping of a
 

large number of' important variables. These incluoe population density,
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rate of population growth, degree of urbanization, location, and growth 

cities and towns, manufacturing employment (total andrates for all major 

industry, 1931 and 1961), percentage of population engaged in agricultureby 

(1931 and 1961 only), intensity
(1931 and 1961 	 only), land tenure pattern 

(1901, 1931, and 1961), railroad network, road network,of agriculture 

irrigation network, power grid (1961 only), airline network 
(1931, 1947,
 

and 1961), literacy, internal and external migration (1931 and 1961 only), 

forreligion (1931 	and 1961 only for most groups, also 1901 and 1872 

Christians and Sikhs), language (1961 only), scheduled castes and tribes
 

(1931 and 1961), and major individual castes (1931 only). Separate maps
 

are commonly prepared for data at the provincial/state level and for data
 

at the much finer district level of analysis. Maps are drafted on only a
 

few standardized scales to facilitate comparison from one map to another.
 

Many of the topics considered have never before been cartographically
 

portrayed (e.g., the distributions of specific mercantile castes, or of
 

dominant cultivating castes; the equitability of landholding on the basis
 

of regioral variations in the relevant Lorenz curves, etc.).
 

Because of the slowness with which 1971 data are being published for
 

India it is not yet possible to present data for that year in the same
 

detail as for 1961, though the basic demographic data of the latest
 

Census have already been mapped. Data for 'Ceylon for ]971 have recently
 

become available and will be added to those presented for India. Pakistan's
 

Census was delayed, because of internal turmoil, until the autumn of 1972
 

and it is doubtful if any but the most basic data will be ready in time
 

for inclusion in the Atlas; and Bangladesh has yet to take its first
 

post- Independence Census.
 

A number of synoptic maps, relating to the cropping pattern (staple
 

andforms, climatep natural vegetation,
and commercial 	crops as of 1961), 
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the economy in general (1857 and 1972), foreign aid (1950 and 197L) 

and foreign trade 1.931 and 1961), distributions and growth of institutions
 

of higher education (since 1857), distribution and growth of newspapers and
 

other mass media (1931, 1961, and 1967), culture regions (as of the present)
 

round out the coverage of data most rolevant to the study of economic
 

development.
 

The finished Atlas will comprise close t 700 individual maps on 

around 155 two-color map plates. Additionally, the work will include a 

large number of graphs, charts, photographs, and line drawings, as well 

as approximately one hundred pages of introductory and explanatory text, 

and a detailed bibliography and index. The total length should be
 

around 300 pages. 

It is expected that map compilation will be completed during the 

fall of 1973 and that the final drafting of all maps at the American 

Geographical Society of New York and the preparation of the Atlas text 

will be completed during the spring of 1974. The work will then be turned 

over to a commercial publisher with whom the University has entered into 

a publishing contract. Hopefully it will appear in late 1974. 

This project has been supported by a Charles Lesley Ames Fellowship, the 
Office of International Programa, the Hill Foundation, U.S. Office of 
Education, National Endowment from the Humanities, and the University of 
Minnesota Economic Development Center. Mr. Schwartzberg is a Professor 
in the University of Minnesota Geography Departmont. 
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RELATED PROJECTS AND PROGRAMS 

In addition to the activities funded directly by the Economic Develop

ment Center, both the Department of Economics and the Department of 

Agricultural and Applied Economics and individual staff members of the 

two departments are involved in a wide spectrum of international programs 

and activities. 
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THE UNIVERSITY OF MINNESOTA IN ARGENTINA
 

(to be oomplated)
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THE UNIVERSITY OF MINNESOTA IN INDIA 

The University of Minnesota has been engaged in work with the Ford 

Foundation in India in economics and agricultural economics since 1969.
 

This involvement will be formally concluded on June 30, 1973. 
The work
 

has been administered through the Office of International Programs.
 

Martin E. Abel spent the 1969/70 and 1970/71 academic years in India 

as Program Advisor in Economics with the Ford Foundation. Inthis capac

ity, he had responsibility for directing the Foundattion's programs in
 

economics which included programs for (a)the improvement of development
 

planning capabilities at the State level; (b) the 1evc 1:pment of economic 

research capabilities in Central Ministries, notably Agriculture and
 

Foreign Trade; (c) the improvement of the informational and analytical
 

bases for agricultural development planning; and (d) the advanced training 

of Indian students of economics and agri'2ultural economics. He continued 

his affiliation with the Ford Foundation as a U.S. based consultant during 

the academic years 1971/72 and 1972/73 and with his research on policy 

problems of Indian agricultural development.
 

K. William Easter was in India from January l 'O to July 1972 as an
 

agricultural economist with the Ford Foundation and rats ,pent the 1972/73 

academic year i.t the University of Minnesota under onir.. Department of 

Agricultural and Applied Economics and Ford Foundation auspices. 
 He has
 

been conducting research on 
the economics of improving village irrigation
 

systems, on regional agricultural development planning and 
 management, 

and on the modernization of Indian agriculture. In addition, he advised 

several Indian graduate students at the Indian Agricultural Research
 

Institute on their research work in 
resource economics and in agricul

tural development planning.
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Leonid Hurwicz spent the fall quarter of 1971 in India serving as 

visiting professor at the Delhi School of Economics and the Institute of
 

Economic Growth under Ford Foundation auspices. While there, he continued
 

his research on information requirements of decentralized planning.
 

The ongoing research on regional agricultural developir.nt planning
 

in India, discussed elsewhere in this report, is a direct outgrowth of
 

the involvement in India described above.
 

Publications and Reports
 

V. G. Pande and Martin E. Abel, Data on the Indian Economy: 1951 to 1969,
 
The Ford Foundation, New Delhi, India, January 1970.
 

Martin E. Abel, "Agriculture in India in the 1970's," Economic and 
Political Weekly, Vol. V, No. 13, March 1970. 

Martin E. Abel, Some Key Economic Policy Issues in Ineia in the 1970'j, 
The Ford Foundation, New Delhi, India, May 1970.
 

Rokuro Sase, V. G. Pande, and Martin E. Abel, Projections _of' India's
 
Exports in the 1970's, The Ford Foundation, New Delhi, India, September 1970.
 

K. William FAster, An is of the Modernization of Indian Agriculture, 
The Ford Foundation, New Delhi, India, September 1970 (Mimeographed).
 

Martin E. Abel, "Differential Rates of Growth in Rural Incomes Resulting 
from Specific Government Policies Like the New Agricultural Strategy," 
paper presented at the Seminar on Income Distribution in India, sponsored
 
by the Planning Unit of the Indian Statistical Institute, New Delhi, India, 
February 25-26, 1971 (Mimeographed). 

Martin E. Abel and K. William Faster, "Agricultural Development Planning 
and Program Evaluation with a Focus on Regional Restraints," paper presented 
at the Rice Policy Conference, International Rice Research Institute, 
IDs Banos, Philippines, May 9-14, 1971, and in Economic and Political 
' eekly, Vol. VI, Nos. 30-32, Special Issue, July 1971. 

Martin E. Abel, "The Distribution of Agricultural Development Gains In 
India: A Case Study for South and Southeast Asia," staff Ihper 1'71- '5, 
Department of' Agricultural and Applied Fconomics, University of Minnevota,
November 1971; and in Heady and fall, eds., Exterinalitien in the Transforma
ionof Agiculture: The Ditributijon of Rnefits and Costsfrom Develop, 

Iowa State dJniversity Press (forthcoming). 

K. William Faster and Shrinath Singh, "The Importance of Regional Differences 
in Agricultural I)evelopment," paper presented at the Annual Conference 
of Agricultural Statistics, New Delhi, March 1972. Also Staff Paper P2-I, 
Department of Agricultural and Appied Economics, University of Minnesota, 
January 1972.
 

http:developir.nt
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Surjit S. Sidhu, Jitendar S. Mann, and Martin E. Abel, "The Demand for 
Cotton in India, 1951-1968," Staff Paper P72-16, Department of Agricultural 
and Applied Economics, University of Minnesota, June 1972. 

K. William Easter, Regions for Indian Agricultural Planning and Management, 
The Ford Foundation, New Delhi, India, June 1972. 

B. B. Batra and K. W. Easter, The Impact of Field Dhannels on Irrigated 
Villaaes in Sambalpur The Ford Foundation, New Delhi, India, June 1972. 
Also Staff Paper P72-24, Department of Agricultural and Applied Economics, 
L.iversity of Minnesota, September 1972. 

K. N. S. Nair, Constraints that are Limiting Agricutural Production and 
Causing Uneven Distribution of Gains--A Case, PalghatDj4itr1 t. Kerala 
tat.e, Ph.D. Thesis, Indian Agricultural Research Institute, New Delhi,
 
India, 1972.
 

K. William Easter and Martin E. Abel, Cropping Regions in India (to be 
published Juiy 1973). 

P. Kumar, Economic Analysis of Village Irrigation Systems in 8ambalivur
 
District, Ph.D. Thesis, Indian Agricultural Research iustitutep New Delhi)
 
India, 1973.
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THE UNIVERSITY OF MINNESOTA IN THAILAND
 

The Department of Agricultural and Applied Economics of the
 

University of Minnesota has been associated, since 1967, with the activ

ities in Thailand of the Rockefeller Foundation. In that year, Delane E.
 

Welsch was appointed as a regular field staff member of the Foundation,
 

posted to Bangkok, and also accepted an academic appointment at the
 

University of Minnesota.
 

Foundation activities in Thailand chiefly involve university devel

opment. Dr. Welsch serveb as visiting professor in the Department of
 

Agricultural Economics of Kasetsart University, which is the major agri

cultural university in Thailand, and also in the Faculty of Economics
 

of Thammasat University, which is a large law-government-liberal arts
 

university.
 

Dr. Welsch's activities have evolved as the strength of the Depart

ment of Agricultural Economics has increased. initially he taught under

graduate courses and tutored young staff members selected to go overseas
 

for graduate degree studies. As the Thal staff zeturned from overseas, 

he assisted in revising and upgrading the Masters program and shifted 

his teaching to Masters coursework. At the present time he has nearly 

phased out of Masters teaching, being responsible for only one course 

per year, "The Making of Agricultural Policy in Thailand," and has con

centrated more on thesis research supervision, advising six to eight
 

Masters candidates per year. Throughout, he has also assisted in staff
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development activities, development of teaching materials, and staff
 

research. The latter have focused on multi-disciplinary approaches to
 

research on corn, sorghum, rice, livestock, and human nutrition. Cur

rent priorities are on developing an agribusiness minor for the Bachelors
 

degree in Agricultural Economics, and in planning the Department's expan

sion onto a second campus, which is part of the overall Kasetsart University
 

development program. Activities on the second campus will include increased
 

practical training in agriculture for undergraduate, and developing an
 

approach to integrated rural development in the surrounding area.
 

After four years in Thailand, Dr. Welsch spent che 1971-72 academic
 

year at the University of Minnesota, with Dr. James P. Houck of the Depart

ment of Agricultural and Applied Economics replacing Dr. Welsch in Bangkok.
 

The program with the Rockefeller Foundation also provides a means
 

whereby Ph.D. candidates from the University of Minnesota with an interest
 

in agricultural development may undertake thesis research in Thail nd
 

under the supervision of Dr. Welsch. Two have done ,inthus far, A. John
 

De Boer in 1969-71 and Peter K. Pollak in 1971--73. 'taff members of
 

Thai universities also enroll at the University of Minnesota for graduate
 

studies, with the possibilities of thesis res,'a- '1 ,1 In their home 

country. In addition, a collection of reference and research materials
 

on Thailand is maintained by the Department of Agricultural and Applied
 

Economtcs.
 

(List of Publications to be added later.)
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OTHER PROJECTS AND ACTIVITIES 

(to be completed)
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THE GRADUATE PROGRAM IN ECONOMIC DEVELOPMENT AT 
THE UNIVEISITY OF MINNESOTA 
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GRADUATE COURSE OFFERINGS
 

Economic Development and Area Studies (Economics)
 

5-301* ECONOMIC DEVELOPMENT. (4 cr) 
Problems of economic growth in low income countries. Theory of aggregate 
and per capita income growth. Role of population growth, productivity 
increases and capital formation. Allocation of resources between con
sumption and investment and among sectors. 

5-331 ECONOMIC DEVELOPMENT. (Itcr) 
Problems of economic growth in low income countries. Theor; of s. gate 
and per capita income growth. Role of population growth, productivity 
increases and capital formation. Allocation of resources between con
sumption and investment and among sectors. 

5-347, 5-348 DEVELOPMENT OF THE AMERICAN ECONOMY. (4 Tr per qtr) Green 
Application of economic theory and empirical methods to topics in 
American economic development, particularly during 'he 19th century 
period of accelerated growth and industrirtlization. 

5-313 ECONOMY OF THE U.S.S.R. (4 cr) Boddy 
Development of economic organization of the state, planning and control 
of' use of resources, and distribution of product. Performance of the 
economy in agriculture and industry under 5-year plans. Internal and 
external economic policy. Public finance, income distribution, and
 
economic incentives under Soviet system.
 

5-311* ECONOMY OF IATIN AMERICA. (4 cr) 
Analysis of current economic problems: exchange controls, land reform,
 
inflation and fluctuation in prices of basic commodities. Evaluation of
 
foreign aid proposals.
 

5-341 ECONOMY OF IATIN AMERICA. (4 cr) 
Analysis of current economic problems: exchange controls, land reform, 
inflation, and fluctuation in prices of basic commodities. Evaluation 
of foreign aid proposals. 

5-315 ECONOMICS OF ASIA. (4 cr) 
Economic development of' the Far East following contact with Western 
civilization. Current problems: population growth, capital formation, 
international economic relations, choice between types of economic 
organ izat ion. 

8-31], 8-312 ECONOMIC GROWTH AND NATIONAL PLANNING. (3 cr per qtr) 
Models of the process of economic growth; exogenous factors to which 
growth in attributed. Techniques useful in planning, e.g., input
output, national income accounting programming. Questions of policy. 

8-831, 8-8- ADVANICI) TOI1CS 1N ECONOiIC DEVELOPMENT. (3 er per qtr) 

'Not available to economics maorm. 
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International Economics (Economics)
 

5-401* INTERNATIONAL ECONOMICS. (4 cr)The case for free trade. 
 Effects of tariffs; protection of infant
industries; 
common markets. 
 Balancing international receipts and payments,
the role of exchange rate changes, international monetary reform. 

5-431 INTERNATIONAL ECONOMICS. (4 cr)The case for free trade. Effects of tariffs; protection ofindustries; common markets. infant
Balancing international receipts and payments,
the role of exchange rate changes, international monetary reform. 

5-461, 5-462, 5-463 INTERNATIONAL TRADE AND PAYMENTS THEORY. (3 cr per qtr)Gains from trade; effect of trade on factor prices; tariffs; customsunions. 
Relation of trade theory to growth and development. Balance of
payments disequilibrium, exchange rates, capital movrments, international
 
liquidity.
 

5-411 U.S. FOREIGN ECONOMIC POLICY. 
 (4 Cr; offered 1172-73 and alt yrs)Development of U.S. foreign economic policy in 20th century and current

issues of U.S. foreign economic policy.
 

11-481, 8-482 ADVANCED TOPICS IN INTEATIONAL THEORY. (3 cr per qtr)TRADE 

Chipman, Krueger
 

General Economics (Economics)
 

5-307* COMPARATIVE ECONOMIC SYSTEMS. (4 cr) May es, SmithFunctions of'all economic systems; the market economy, liberal socialism,the centrally planned economy. Analysis of American and Soviet economies. 

5-337 COMPARATIVE ECONOMIC SYSTEMS. 
 (4 cr) Maynes, rnithFunctions of all economic systems; the market econo j, liberal socialism,
the centrally planned economy. 
Analysis of American %nd Soviet economies.
 

Agricultural Economics (Agricultural and Appi,! *onomics)-r 


5-720 ECONOMTCS OF WORL1) AGRICULTURE. (3 cr) RaupDistribution, quality, and utilization of agricultural resources, agricultural organization and structures; location of agricultural activity;national and International agricultural policies. 

5-750 AGHICULTURAT TRADE AND COMMERCIAL POLICY. 
 (3 cr) Houck and AbelPatternm of trade in Ptgricultural products; trndoe po,licies and practicesof export and import nations; commodity agreements; agriculturl trade
policen of' common market areas; negotiations and potential trade
 
deve] opmentv.
 

5-790 SLMINAR: WORLD FOOD SUPPIY PROBLEMS. (3 cr) Martin and others 

*Not available to economics major@. 
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8-278 AGRICULTURAL AND ECONOMIC DEVELOPMENT. (3 cr) Cochrane and Abel 
Theories of socio-economic growth; models of economic growth; con
sumption, production, and supply relations in agricultural development; 
agricultural development policy.
 

8-378 SEMINAR: AGRICULTURAL DEVELOPMENT. (3 cr) Abel
 

Development Workshops
 

Three workshops with a strong development orientation are available
 

to graduate students and staff: 

Agricultural Development Workshop (Abel, Peterson)
 

Human Capital Workshop (Hause, Krieger, Schultz)
 

Trade and Development Workshop (Krueger, Schultz)
 

Resource and Regional Economics Workshop (Faster, Maki, Martin, 
Shane, Waelti) 

The workchops meet on a weekly or semi-weekly basis throughout
the academic year. Participants consist of staff members and graduate
students conducting active research on topics related to the workshop 
subject matter area.
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STAFF 

Economics
 

Professor Herbert Mohring Neil Wallace 
Marcel K. Richter 

Francis M. Boddy 
O.H. Brownlee 

T. Paul Schultz 
Norman J. Simler, Chairman Assistant Professor 

John S. Chipman 
Edward Coen, 

John G. Turnbull 
Peter K. Clark 

Director of Graduate Studies John Danforth 
Mrinal Datta-Chaudhuri* Associate Professor Charles Freedman 
Walter W. Heller Jean-Claude Koeune 
James M. Henderson Edward M. Foster Robert Shiller 
Clifford Hildreth John C. Hause Craig E. Swan 
Leonid Hurwicz Thomas Sargent 
John H. Kareken Thomas J. Muench 
Anne 0. Krueger Christopher A. Sims 
E. Scott Maynes Harlan M. Smith 

*Visiting Professor 1973/74 

Agricultural and Applied Economics
 

Professor Lee R. Martin Harold E. Klain 
Truman R. Nodland Edgar A. Persons 

Martin E. Abel Willis L. Peterson Malcolm J. Purvis 
Sherwood 0. Berg Philip M. Raup Terry L. Roe
 
John Blackmore Robert M. Reeser Mathew D. Shane
 
0. Ilel Blank Francis J. Smith, Jr. Robert W. Snyder 
W. Keith Bryant W.B. Sundquist, Head Kenneth H. Thomas 
Willard W. Cochrane Arley D. Waldo John J. Waelti 
Dale C. Dahl Delane E. Welsch 
Reynold P. Dahl Assistant Professor 
Selmer A. Engene 
Earl T. Fuller Associate Professor Thomas Daves 
Jerome W. Hammond Carole J.B. Yoho 
Pau) R. Hasbargen Willis E. Anthony 
John D. Helmberger Boyd M. Buxton 
C1 ifford Hildreth Postdoctoral Research 
James P. Houck Martin K. Christiansen Associate 
John S. Hoyt, Jr. K. William Easter 
Harald R. Jensen, Chairman Kenneth E. Egertson Hans Binswanger
 

Graduate Committee Water L. Fishel John W. Schamper 
E. Fred Koller Hans M. Gregersen 
Wilbur R. Maki Richard 0. Hawkins 



95 

Economic Development Center
 

Executive Committee
 

Martin E. Abel Lee R. Martin 
Robert T. Holt T. Paul Schultz 
Anne 0. Krueger William E. Wright 

Director 

Vernon W. Rut anc 

Le R. Martin 
Martin E. AbelA 

Term expired July 1, 1973
bTem began July I , 1973 

"July 1, 1972-December 31, 1972 
dActing Director, January 1, 1973-September 1, 1973
 

September 1, 1973 

(new members of Executive Committee to be 
included in the final report) 
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STAFF DEV=ELOPMEUTS 

(to be completed) 
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CENTER PUBLICATIONS 
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CENTER BOOKS AND MONOGRAPHS 

Yujiro Hayami (with Barbara B. Miller, William W. Wade and Sachiko
 
Yamashita). An International Comparison of Agricultural Production
 
and Productivities. St. Paul: University of Minnesota Agricultural
 
Experiment Station Technical Bulletin 277, 1971 (paper). 

Yujiro Hayami and Vernon W. Ruttan, Agricultural Development: 
Perspective. Baltimore: The Johns Hopkins Press, 1971. 

An International 

Peter Gregory, Industrialization and Wages in Japan. 
Labour Office, Second Impression, 1973. 

Geneva: International 

CENTER REPRINT SERIES
 

70-1 	Lawrence B. Morse, "The 1967 Peruvian Exchange Crisis: A Note,"
 
The American Economic Review, Vol. 60, No. 1, Mat-ch 1970, pp. 189-19,.
 

70-2 	 Yujiro Hayami and V.W. Ruttan, "Factor Prices and Technical Change
 
in Agricultural Development: The United States and Japan, 1880-1960,"
 
The Journal of Political Economy, Vol. 78, No. 5, September/October
 
1970, pp. 1115-1141.
 

70-3 	Yujiro Hayami and V.W. Ruttan, "Korean Rice, Taiwan Rice, and
 
Japanese Agricultural Stagnation: An Economic Consequence of
 
Colonialism," The Quarterky Journal of Economics, Vol. 84, November
 
1970, 	pp. 563-589.
 

70-4 	Yujiro Hayami and V.W. Ruttan, "Agricultural Productivity Differences
 
Among Countries," The American Economic Review, Vol. 60, No. 5,
 
December 1970, pp. 895-911.
 

71-1 	Yujiro Hayami, "Elements of Induced Innovation: A Historical Per
spective for the Green Revolution," Explorations in Economic History,
 
Vol. 8, No. 4, Summer/1971, pp. 445-472.
 

71-2 	 V. Somasundara Rao, "Tariffs and Welfare of Factot Owners: A
 
Normative Exteneion of the Stolper-Samuelson Theorem," Journal of
 
International Economics, Vol. 1, No. 4, November 1971, pp. 401-415.
 

71-3 	Vernon W. Ruttan, "Technology and the Environment," American Journal
 
of Agricultural Economics, Vol. 53, No. 5, December 1971, pp. 707-717.
 

71-4 	 Aida Recto Librero, "The International Demand for Philippine 
Coconut Products: An Aggregate Analysis," The Philippine Economic 
Journal Vol. 10, No. 1, First Semester 1971, pp. 1-22. 

72-1 	Yujiro Hayami, "Rice Policy in Japan's E.onomic Development,"
 
American Journal of Agricultural Economicos, Vol. 54, No. 1p February
 
1972, 	 pp. 19-31. 
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72-2 	 YuJiro Hayami and Willis Peterson, "Social Returns to Public
 
Information Services: Statistical Reporting of U.S. Farm Com
modities," The American Economic Review, Vol. 62, No. 1, March 1972,
 
pp. 119-130.
 

72-3 	 Vernon W. Ruttan and Yujiro Hayami, "Strategies for Agricultural 
Development," Food Research Institute Studies, Vol. XI, No. 2, 
1972, pp. 129-148. (With "Comment" by George L. Beckford, pp. 149-154.) 

73-1 	 T. Paul Schultz, "Explanation of Birth Rate Changes over Space and 
Time," Journal of Political Economy, Vol. 81, No. 2, Part II, 
March/April 1973, pp. 8238-S274. 

CENTER BULLETIN SERIES
 

73-1 	 K. William Easter and Martin E. Abel, Cropping Regions in India,
 
June 1973. 

Single copies of UM EDC reprints may be obtained from the Center offices 
at the University of Minnesota. 
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CENTER STAFF PAPERS 

1968
 

Morris Teubal, "Optimum Patterns of Agricultural and Industrial Develop
ment for a Small Economy." Instituto Torcuato Di Tella, Centro de 
Investigaciones Economicas, Buenos Aires (26), Argentina (AO).
 

1969
 

Morris Teubal, '!Developing Strategy for a Medium-Sized Economy." Instituto 
Turcuato Di Tella, Centro de Investigaciones Economicas, Buenos Aires 
(26), Argentina (AO). 

1970
 

Ralph H. Hofmeister, "Growth With Unemployment in Latin America: Some
 
Implications for Asia." Prepared for the AID, NESA Employment Conference,
 
Kathmandu, July 6-9, 1970 (AO).
 

Yujiro Hayami and Vernon W. Ruttan, "Induced Innovation and Agricultural 
Development." Presented at a conference on the Micro Aspects of 
Development, University of Illinois (Chicago Campus), November 20, 1970 
(AAE SP71-1; Econ DP3). 

Peter Gregory, "Wage Structure in Latin America." Presented at a seminar
 
on Labor Issues and Planning Process at the Organization of American
 
States, Washington, July 1970 (Econ DF4).
 

1971 

Clayton Ogg, "Johnson and Johnson on Sugar Policy." Draft, University of 
Minnesota, Department of Agricultural and Applied Economics, January 1971. 

Vernon W. Ruttan and Yujiro Hayami, "Technology Transfer and Agricultural 
Development." Paper presented at the Conference on Agriculture and
 
Economic Development, Tokyo, September 6-10, 1971 (AAE SP7-10).
 

Peter Gregory, "Wages Under Conditions of Surplus 1ib. in Japan." Draft, 
University of Minnesota, Department of Economics, 1971. 

Adol f Weber, "Agricultural Modernization in Market and Planined Economies: 
The German Experience," August 1971 (AAE SP71-16). 

Patrick Yeung and Terry Roe, "Induced Innovation: A CES-Type Meta-
Production Function," December 1971 (AAE SP71-27).
 

Vernon W. Ruttan, "Perspective on the 'Green Revolution' inAsia." Summary 
of papers presented at the Rice Policy Conference, International Rice 
Research Institute, Los Banos, Philippines, May 9-14, 1971, and Conference 
on Agricultural and Economic Development, Japan Economic Research Center,
 
Tokyo and Hakone, September 6-10, 1971 (AAE SP71-30). 



1972 

1973 
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Marcelo Selowsky and Lance Taylor, "The Economics of Malnourished Children:A 	Study of Disinvestment in Human Capital," December 1971 (Econ DP13). 

Abdelmgid Slama, Willis Anthony, and DeBoer,John "Livestock Projectionsby the Technique of Flow Charts," January 1972 (AAE SP72-3). 

Lee R. Martin, "Some Market Effects of Agricultural Development
Functional Income Distribution in Developed Countries," 
on
 

March 1972
 
(AAE SP72-9).
 

Francisco E. Thoumi, "Industrial Capacity Utilization in Colombia: SomeEmpirical Findings," April 1972 (Econ DP14). 

Assaf Razin, "Investment in Human Capital Under Uncertainty," July
1972 (Econ DP19).
 

Surjit S. Sidhu, Jitendar S. Mann and Martin E. Abel, "The Demand for
Cotton in India, 1952-1968," 
 June 1972 (AAE SP72-16). 
Peter K. Clark, "A Competitive Market Model for 'Futures' Price Determination,"


August 1972 (Econ DP21). 

B.B. Batra and K. William Easter, "High Returns from Field Channels in
Irrigated Indian Villages," September 1972 
(AAE SP72-24). 

M.A. 	 Zaidi and S.K. Mukhopadhyay, "Economic Development, Structural

Change and Employment Potential," September 1972 (IRc4).
 

Martin E. Abel, "The Developing Countries and United States Agriculture,"

October 1972 (AAE SP72-25).
 

Hans P. Binswanger, "The Measurement of Biased Technical Change in the
Many Factor Case: U.S. and Japanese Agriculture," December (AAE1972 SP72-28). 
Hans P. Binswanger, "Induced Innovation: A Critical Review of the Theoryand Conclusions from New Evidence," December 1972 (AAE SP72-29). 

Edgardo Barandiaran, "The Supply of Money and Bank Credit in Argentina,"
Janua. y 1973 (AAE SP73-4). 

Osama A. Al-Zand, "The Economics of Olive Oil and Oilseeds in the Mediter
ranean Region," January 1973 (AAE SP73-5). 

S. Risaliah and M. Shane, "An Appraisal of the State Bank of India,"
January 1973 (AAE SP73-7).
 

SurJit S. S4 dhu. "Economics of Technical Change in Wheat Production in

Punjab (India)," January 1973 (AAE 8P73-9).
 

Martin E. Abel, Delatie E. Welach, and Robert W. Jolly, "Technology and

Agricultural Diversification," January 1973 (AAE SP73-10). 
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Surjit S. Sidhu, "Relative Efficiency in Wheat Production in the Indian
 
Punjab," January 1973 (AAE 8P73-l1). 

Hans P. Binswanger, "A Cost Function Approach to the Measurement of Factor 
Demand Elasticities and Elasticities of Substitution," January 1973 
(MAE S1P3-2). 

asakatsu Akino and Yujiro Hayami, "Sources of Agricultural Growth in
 
Japan, 1880-1965," April 1973 (AAE SP73-13).
 

Vernon W. Ruttan, "Technology Tranafer, Institutional Transfer, and
 
Induced Technical Change in Agricultural Development," June 1973 (AAE SP73-16). 

T. 	 Paul Schultz, "Economic Factors Affecting Population Growth: A 
Preliminary Survey of Economic Analyses of Fertility," April 1973 
(Econ DP29). 

Center Staff Papers (SP) and Discussion Papers (DP) are available as 
indicated by the following: 

(AO) - available from author only 
(AAE) - available from Department of Agricultural and Applied Economics 
(Econ) - available from Department of Economics 
(IRC) - available from Industrial Relations Center 
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CENTER PH.D. THESES
 

Lawrence B. Morse, The Peruvian Experience with Fixed and Flexible Exchange
Rates: An Empirical Examination, Department of Economics, University of 
Minnesota, 1968. 

V.S. Rao, Disaggregated Demand and Some Aspects
International Trade, Department of Economics, 

of the Pure Theory of 
University of Minnesota, 1968. 

1971 

Eduardo Sarmiento, Efficient Allocation of Resources in the Supply of 
Water for Domestic Consumption: Colombia, Department of Economics, 
University of Minnesota, 1971. 

Sung Hwan Ban, Long-Run Productivity Growth in Korean Agricultural
 
Development. 1910-1968, Department of Agricultural and Applied Economics,
 
University of Minnesota, 1971. 

Aida Eguia Recto, An Analysis of the International Demand for Philippine
 
Coconut Products, Department of Agricultural and Applied Economics,
 
University of Minnesota, 1971.
 

Edgardo E. Barandiaran, The Control of Money and Bank Credit in Argentina,
Department of Agricultural and Applied Economics, University of Minnesota, 
1972. 

Alvin John DeBoer, Jr., Technical and Economic Constraints on Bovine
 
Production in Three Villages in Thailand, Department of Agricultural 
and Applied Economics, University of Minnesota, 1972.
 

Peter Greenston, The Food for Peace Program and Brazil: Valuation and 
Effects of the Commodity Inflow, Department of Economics, University
 
of Minnesota, 1972.
 

Terry Monson, Migration, Experience-generated Learning and Infant Industries: 
A Case Study of Turkey, Department of Economics, University of Minnesota, 1972. 

*Enrique 0. Scala, The Efficiency of Import Substitution in the Argentine
 
Automotive Industry, Department of Economics, University of Minnesota,
 
1972.
 

*Francisco E. Thoumi, A Theory of International Trade of Used Durable 
Goods with an Application to Underdeveloped Countries, Depertment of 
Economics, University of Minnesota, 1972.
 

Remigio D. Torres, Potential Benefits and Pricing of Irrigation Water:
 
A Case Study of the Santa Cruz System, Department of Agricultural and
 
Applied Economics, University of Minnesota, 1972.
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Surjit S. Sidhx.., Economics of Technical Change in Wheat Production in
 
Punjab (India), Department of Agricultural and Applied Economics,
 
University of Minnesota, 1972.
 

John H. Sanders, Mechanization and Employment in Brazilian Agriculture. 
1950-1971. Department of Agricultural and Applied Economics, University 
of Minnesota, 1973. 

Mitoshi Yamaguchi, Technical Change and Population Growth in the Economic 
Development of Japan, Department of Agricultural and Applied Economics, 
University of Minnesota, 1973. 

Sachiko Yamashita, An Exploration of the Economics of Taste and Demand 
for Food, Department of Agricultural and Applied Economics, University 
of Minnesota, 1973. 

*William W. Wade, Institutional Determinants of Technical Change and
 

Agricultural Productivity Growth: Denmark, France. and Great Britain,
 
1870-1965, Department of Agricultural and Applied Economics, University
 
of Minnesota, 1973.
 

Copies of Ph.D. theses completed under Center sponsorship may be obtained 
from University Microfilms, Ann Arbor, Michigan. Copies of the theses 
identified by (*) will not be available from University Microfilms until 
early 1974. 
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WORKSHOPS AND SEMINARS
 
July 1972-July 1973 
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WORKSHOPS
 

AGRICULTURAL DEVELOPMENT WORKSHOP 

July 21 
Nathan Rosenberg, University of Wisconsin
 
Natural Resources, Technical Change, and Economic Growth
 

August 4 
Reinhold Sache, Institute for Foreign Agriculture, Technical University 
of Berlin 

Using University Graduates in Development Assistance: Some Aspects of 
Motivation Analysis 

August 17
 
Surjit Sidhu (Thesis Oral) 
Economics of Technical Change in the Production of Wheat: An Empirical
 

Investigation in the Case of the Indian Punjab
 

September 29
 
Sudhin Mukhopadhyay
 
Demand Functions for Fertilizer: A Svrvey 

October 6
 
Robert Latham 
The Economics of Natural Resource Information 

October 13 
William Easter 
Investment in New and Old Irrigation Systems: Implications of the 
Sambalpur Study 

October 20
 
John Mellor, Cornell University
 
Domestic Markets and Agricultural Development
 

November 3 
Hans Binswanger
 
The Translog Production Transformation and Cost Function 

November 10
 
Richard Nelson, Yale University
 
An Evolutionary Theory of Economic Development 

November 16 
William Newell, St. Olaf College 
The Economic Development of French Agriculture 

December 1 
Edgardo Barandiaran (Thesis Seminar) 
The Control of Money and Bank Credit in Argentina 

December 8
 
T. Paul Schultz
 
Economic Factors Affecting Population Growth: A Preliminary Survey of
 

Economic Analysis of Fertility
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December 15
 
Reynold Dahl and Malcolm Purvis
 
The Development Consultant: 
 In Haiti, Zaire, and Tunisia 

January 5
 
Bai Yung Sung

Fertilizer Demand Estimation in Korea: A Progress Report 

January 12 
G. Edward Schuh, Purdue University

Modernization of Brazilian Agriculture
 

January 19
 
Mathew Shane

A flow of Funds Model of Regional Growth: The Upper Midwest
 

January 26 
Ronald Duncan
 
Criterion for Evaluating Research Producton Development 

February 2
 
Sudhin Mukhopadhyay

Regional Agricultural Development in India: A Proposal
 

February 9
 
Mitoshi Yamaguchi

Technical Change and Population Growth in the Economic Development of
 

Japan and the United States
 

February 16
 
John Sanders
 
The Demand for Tractors in Brazil
 

February 23
 
Michael Hay
 
Rural-Urban Migration in Tunisia
 

March 2
 
Willard W. Cochrane
 
Agricultural Planning in the Philippines
 

March 9
 
John Sanders
 
The Demand for Tractors in Brazil (continued)
 

March 16
 
Mathew Shane and Siddanaik Bisaliah
 
Appraisal of the Performance of the State Bank of India
 

March 23 
Vernon W. Ruttan 
The Environment for Rural Development in Southeast Asia inthe 1970's: 

Implications for the ADC Program 

March 30
 
Joseph Fitzharris, College of St. Thomas

Science for the Farmer: The Minnesota Agricultural Experiment Station,


1868-1910
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April 6 
William Wade (Thesis Oral)
 
Agricultural Productivity Growth in Denmark, Great Britain, and France: 

1870-1965
 

April 13
 
Clayton Ogg (Thesis proposal)
 
Agricultural Productivity Differences Among Regions of North America
 

April 27 
John Sanders (Thesis Oral) 
The Demand for Tractors in Brazil 

May 4 
Richard Blue 
Political Determinants of Resource Allocation: Green Revolution in India 

May 11 
Martin Abel and William Easter 
Regional Agricultural Development Planning: A Conference Report 

May 18
 
Sachiko Yamashita (Thesis Oral) 
An Exploration in the Economics of Taste and Food Demand 

May 25
 
Mrinal Datta-Chaudhuri,
 
Regional Planning in India
 

June 6
 
Mitoshi Yamaguchi (Thesis Oral)
 
Technical Change and Population Growth in the Economic Development of Japan
 

June 8
 
Egbert Gerken,
 
An Alternative Approach to the Theory of tabor Supply in LDC'a
 

June 15 
Bai Yung Sung 
Farm Demand for Fertilizer in Korea 
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HUMAN CAPITAL WORKSHOP 

September 28
 
John Hause
 
The Covariance Structure of the Earnings Profile
 

October 5
 
Thomas Stinson
 
The Demand for Education
 

October 19
 
Uri Ben-Zion
 
Theory of Productive Saving
 

October 24
 
John Danforth
 
Attitudes Toward Risk 

November 9
 
Charles Rambeck
 
Public School Expenditure Decisions
 

November 14
 
Hans Binswanger
 
The Measurement of Technical Change Biases inthe Many-Factor Case
 

November 21
 
Besim Ustunel, Institute for International Economics Studies, Stockholm
 
Growth, Trade and Technology from "Trade-Generated Growth to Growth-


Generated Trade"
 

December 12
 
Reuben Gronau, Hebrew University
 
The Wage Rates of Women--A Selectivity Bias
 

January 11
 
Uri Ben-Zion
 
The Demand for Children
 

January 16
 
Elizabeth Newell, St. Olaf College
 
Italian Fertility Decline
 

January 25 
T. Paul Schultz
 
Fertility and Education
 

February 1
 
John Atwell, University of Toronto
 
Canadian-American Earnings--Education Differentials
 

February 8
 
Samuel Bowles, Harvard University
 
The Invisible Hand: A Marxist Critique
 



no 

February 8
 
Charles Orvis 
Demand for Higher Education 

February 15
 
John Hause 
Earnings, Profile, Ability and Schooling 

February 22
 
Doug Welland
 
Relationship of Ability and Earnings--Psychological Literature--Wage Relations
 

March 1
 
Henro Ito
 
Secondary Labor Force Participation
 

March 8
 
James McDonald 
Market Signalling and Education as Certification
 

March 29
 
John Larson
 

Turnover and Specific Training
 

April 5
 
Gary Becker, University of Chicago
 
Theory of Marriage
 

April 10
 
Jack Rodgers
 
Discrimination
 

April 12
 
Alfonso Serrano
 
Income Distribution and Human Capital 

May 2
 
Marc Nerlove, University of Chicago
 
Qualitative Dependent Variables
 

May 11 
Victor Fuchs, National Bureau of Economic Research
 
Mortality Effects in Developed Countries
 

May 17 
Hollis Chenery, IBRD 
Alternative Strategies of Development 

May 18
 
Michael Balch, University of Iowa
 
Uncertainty
 

May 24
 
James Heckman
 
Child Care and Work Effort
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May 31 
Lee Lillard, NBER 
Life Cycle and Cross Sectional Earnings Models 

June 10
 
Paula Stephan, Georgia State University 
labor, Leisure, and Training 
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TRADE AND DEVELOPMENT WORKSHOP 

October 3 
Anne 0. Krueger
 
Turkish Economic Development 

October 10 
Lee R. Martin 
Some Market Effects of Agricultural Development on Functional Income 
Distribution in Developed Countries
 

October 17
 
Sudhin Mukhopadhyay
 
Economic Development, Structural Change, and Employment Potential
 

October 26
 
Peter Kenen, Princeton University 
Tariff Changes and World Welfare
 

October 31
 
Tercan Baysan
 
Economic Implications of Turkey's Entry into the Common Market
 

November 10
 
Richard Nelson, Yale University
 
An Evolutionary Theory of Economic Development
 

November 14 
Hans Binswanger

The Measurement of Technical Change Biases in the Many-Factor Case 
November 21
 

I. 

Besim Ustunel 
Growth, Trade, and Technology from "Trade-Generated Growth to Growth-

Generated Trade"
 

December 8
 
J. N. Sinha, Office of Population Research, Princeton University

Macroeconomic Implications of Rapid Population Growth
 

January 16
 
Elizabeth Newell, St. Olaf College
 
The Sources of Mortality Change in Italy
 

January 24 
W.J. Adams, Harvard University 
(to be supplied)
 

February 6
 
Anne Krueger
 
Rents
 

February 16 
T. N. Srinivasan
 
Reanalyzing the Harris-Todaro Model: Policy Rankings in the Case of 

Sector-Specific Wages 
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February 20 
Armeane Choksi
 
Economic Efficiency of Indian Iron and Steel Industry 

February 27 
Eugenia Rubenstein 
Hoof and Mouth Disease 

March 5 
W. Max Corden, Princeton 
The Wage Differential and Urban Unemployment in LDC's: Implications for 

Optimum Subsidy or Protection Policies 

March 6
 
Chong Nam 
Economic Costs of Interest Rate Distribution in Korea 

April 17 
Uri Ben-Zion and Vernon Ruttan 
Aggregate Demand and Induced Technical Change over the Business Cycle
 

April 23 
Aba Schwartz, Ohio State 
Migration and Distance 

May I 
Vernon W. Ruttan 
Technology Transfer, Institutional Transfer, and Induced Technical and 

Institutional Change in Agricultural Development 

May 8 
Sudhin Nikhopadhyay 
Indian Agricultural Change: A Cross Section and Time Series Study
 

May 17 
Hollis Chenery, IBRD
 
Alternative Strategies of Development 

May 22
 
Yun Wing Sung 
Induced Technical Change in Japanese Economic Development 

May 29
 
Michael Hay
 
Rural-urban Migration in Tunisia
 

June 5
 
Tercan Baysan
 
Effective Tariff Protection for Turkey 
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RESOURCE AND REGIONAL ECONOMICS WORKSHOP 

April 2 
Dale E. Hathaway. Michigan State and Ford Foundation 
The Future of International Programs and the Role of American Universities 

April 16 
James Angus 
Spatial Distribution of Employment: Alternatives for a Metropolitan Region 

April 30 
Alan Hopeman 
An Economic Analysis of Flood Damage Reduction Alternatives in the
 

Minnesota River Basin 

May 14 
Mathew Shane 
The Role of Financial Institutions in Rural-Urban Migration 

June 4 
Hans-Erik Uhlin 
Development of a Regional Policy in Sweden's History, Current Status, 

an Evaluation and the Emerging National Land-Use Plan for Sweden 

June 11
 
Ernesto Venegas 
Inter-regional Demand for Migration 
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DEPARTMENTAL SEMINARS 

July 21 
Nathan Rosenberg, University of Wisconsin
 
Natural Resources, Technical Change, and Economic Growth
 

August 9
 
Reinhold Sachs, Technical University of' Berlin
 
Training for Economic Development: The German Experience 

September 1
 
In Keun Wang, Seoul National University 
The New Community Movement in Korea
 

September 20
 
S. Swamy, Indian Institute of Technology
 
Comparative Economic Growth in India and China
 

December 4
 
Clyde Swenson, Michigan State University
 
Employment and Income Distribution Effects of the Green Revolution,
 
TharJavur District: India
 

January 22
 
John B. Shoven, Yale University
 
General Equilibrium Analyses of the Taxation of Capital Income in the
 

United States
 

January 24 
William J. Adams, Harvard University
 
Corporate Power and Allocative Efficiency in the North Atlantic Community
 

January 24 
Philip Raup
 
Urban and Rural Dimensions of Regional Conflicts in Western Europe
 

January 26 
Bernt Stigum 
Dynamic Stochastic Parameter Estimates 

January 29 
Hal R. Varian, University of California
 
Equity, Envy, and Efficiency
 

February 2 
Robert Hudec, University of Minnesota
 
Where Do We Go from Here in Negotiating Trade in Agricultural Products? 

February 5 
V.S. Vijas, Agricultural Prices Commission, Government of India 
Approaches to the Poverty Problem in India 
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February 8 
Samuel Bowles 
The Iron Fist and the Invisible Hand: A Marxist Critique of Economic 

Theory
 

February 19 
Dale C. Dahl, University of Minnesota
 
Regional Research Proposal on Organization and Control of the U.S. Food
 

System 

February 21
 
Yoram Barzel, University of Washington
 
A Theory of Rationing by Waiting
 

March 5 
Max Corden, Oxford University, England 
The Wage Differential and Urban Unemployment in LDCs; Implications for
 

Optimum Subsidy or Protection Policies
 

March 28 
Robert Reeser, Chief of Party, Tunisia Project
 
Some Reflections on the Department's Program in Tunisia 

April 4
 
Bruce Davidson, University of Sydney
 
The Economic Development of the Northern Regions of Australia
 

April 10 
Clifford Hildreth, University of Minnesota
 
Ventures and Bets
 

April 17
 
Clifford Hildreth, University of Minnesota
 
Uncertain Prospects
 

April 24
 
Peter Clark, University of Minnesota
 
Demand for Futures
 

May I
 
Peter Clark, University of Minnesota
 
Distributional Equilibria
 

May 2 
Marc Nerlove 
Notes on the Log-Linear or Logistic Model for the Analysis of Qualitative 

Socioeconomic Data
 

May 7
 
Walter Wilcox
 
What Can We Expect for Commercial Farm Legislation in 1973?
 

ay 11
 
Victor Fuchs, National Bureau of Economic Research
 
Mortality Effects in Developed Countries 
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May 18 
Michael BaIch, University of Iowa 
Subjective Expected Utility for Conditional Primitives 

June 5 
Bill Miller (Thesis Oral)
Equilibrium in Dynamic Exchange Models 
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SOURCES OF SUPPORT 

Since its establishment in 1967 the University of Minnesota Economic
 

Development Center has received support from the following sources:
 

Ford 	Foundation, July 1, 1967
 
Allocation to the EDC by the Office of International $ 50,000 

Programs from a 1964 Ford Foundation institutional 
development grant to the University of Minnesota 

U.S. Agency for International Development, July 1, 1970 

A211(d) grant for Research on the Policy Problems 
of Agricultural Development. Funds are made available 

800,000 

to support two programs for five years. 

(I) Agricultural Economics 
Program ( 30,ooo) 

Research and Training 

(II)Development Policy Program ($570,000) 

Rockefeller Foundation 
For Support of research on "Science and Agricultural 
Progress: The Japanese Experience" 
July 1, 1971 
July 1, 1972 

12,200 
12,900 

July 1, 1973 

the University of Minnesota Economic DevelopmentExpenditures by 
Center for its program of research, publication, graduate education and 

related activities during the fiscal year ending June 30, 1973 were as
 

follows: 

Ford Foundation grant 

U.S. 	 Agency for International Development 
Program I ( ) and Program II ( 

Rockefeller Foundation grant
 

Total 

Additional support for the Center program has been through funds
 
cooperating Departments or to individualmade 	 available directly to the two 

staff members and graduate students. Where such funding was available, 
it is identified in the individual research reports. 



Researeh Projects 


Regioral Agricultural Developcent in 
IndL-i: t,C a';aatlve Study 

Fcveamc tzsociate 

Fesearc!: Ar.sstant 


Insti.t.C... tter.r-ir a-ts of Tech
nical rrin u.n I Acricultural Pro
dur:c.i.; Cxz: Dcr.rk, France,
an-I : L1itaj-n 1870-1965 

Fes arch ^sils-ant 
Fe~can':h Azzistznt 

--- in Tunisia 

.FlsearchA ui tent 

c-"zaicn and -Po .ctin 
'ra"il iAgictul-re 1950-1971 

Presea-h Azsistant 

Farly Size and Intergeneratiicra
, rT-a;nzfer 

Research Specialist 

Research Assistant 

Personnel 


ISalary 
_ _ _ringe 

I Surjit Sidhu 
Sudh-r_ 14'ia1)cpad'yay 

I 

Wil]ian. Wade 
Sachilko Yamashita 

Michael Hay 


John Sanders 


Uri Ben-Zion 

Elion Amit 


Table 1(b) 

Budget Dtail fcr AID Program II 

Develcpment Policy Program 

July 1, 1972 - June 30, 1973 

ri 211 (d) CGrnt Support 

andi Corpiter Travel JSupplies
and Data randse and

Benefits Prm=essig I Expenses ,.Equipment 

I 

19.87
6,323.37 

7.93
2,077.C6 

5,893.96 

15.15
7,496.00 15.00 207.96 


3,210.33 


7,715.662 13.00 6.00 41.99 

3,678.34 132.48 1.68 

517.20 .j 


Total 

6,343.24
 
2,084.99
 

5,883.96
 
7,734.11 

3,210.33
 

7,776.65 

3,812.50
 
517.20
 

Other Support 

Amount Scm 

http:3,812.50
http:7,776.65
http:3,210.33
http:7,734.11
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Table I (b) continued Page 2 

Research Projects Personnel AID 211 (d) Grant Support Other Support 

Salary and 
Fringe 

4Ccnputer
and Data 

Travel 
and 

Supplies
and Total I A=nt Source 

Benefits Processing, Epenses Equipment 
Ecormic, Social and Demographic Maps 

Fcr A Historical Atlas of South Asia 

Staff Joseph Schvartzberg 6,698.12 82.04 6,780.16 

Milti-Contry'Trade And Development: 
A P-cgri.i-g Analysis 

S:aff 
Fzseairch Assistant 
F-ese--zh Assistant 

Jxies Heraderscn 
Jol_, Scarbrough 
Tercan Baysan 

4,840.14 
5,22"L.t.9 
4,633.L.u 

175.35 
506.61 

5,015.59 
5,731.10 
4,633.44 

Political and Social Factors Asso
ciated with the Public Allocation 
of Agrictltixai Inruts in a Green 
Fevoluticn Prea: The Case of 
Pzjasthan 

Resc-ar> Associate Yash nt Jung-are 1,215.00 1,215.00 

Lnternaticral Differences in Growth 
Pates an:d Educaticn 

Visitirg Professor Assaf Razin 1,840.C0 1,840.00 

Fcorncic &vwth in Sweden, Japan 
ard urikaey 

Staff Besim Ustunel 4,888.96 4,888.96 

Fconcracs of Forestry Information: 
Case Studies in Central faerica 

Research Fellow Robert Latham 2,599.08 154.66 2,753.74 



'Table I (b) continued Page 3 

Research Projects Personnel AID 211 (d) G-rant Support Other Support 

Salary and 
Fringe 

Benefits 

Computer 
and Data 
Processing 

Travel I 
and 

Fxpenses 

Supplies 
and 

Equipment 
Total Mount Source 

Sources of Productivity DifferencesAmng Regions in N~orth hmerica 

Staff 
Research Assistant 

T. Paul Schultz 
Clayton Ogg 

25,8C8.39 
6,093.75 

244.64 26,053.03 
6,093.75 

Pr~oram Support and Administration 

Staff Vernon Ruttan 16,085.25 339.03 16,424.28 

Secretarial.Services 

General Proram Support 

Work Study 

Honorarim 

Linda Hendrickson 
Sharon Linkert 

Peter Kenen 

6,201.73 
3,330.04 

232.20 

100.00 

1,826.02 232.773 3,570.70 

6,201.73 
3,330.04 

5,629.49 

232.20 

100.00 

TICTAL 126,692.61 1,9E6.50 1,949.06 3,657.32 134,285.49 

IInciudes $!,SCo from stipends, $1,6 7.50 salary and $22.63 frin-ges
IcKides $u,2C3 from stipends, S2,9C .25 salary, $36.41 fr ges, $480 
Trav._l fcr Lee Martin 

all , and $90 

Lhofficial Pudget Statenent 
Office of international Prognms 
Septfr.ber 12, 1973 



Table II (b)
 
AID Pogram I - Development Pol:Pcy Frgram Budget Sm,-y, 1970/71 to 1972/7
 

Actual 
July 1, 1970-June 30, 1971 July 1, 

Actual 
1971- June 30, 1972 

Actual 
July 1, 1972-June 30, 1973 

Items Bu:dted S 
Uncorimitted 
talance Bud 

Budgeted 
plus 

carry-over S 
Uncomitted 

balance Budgeted 

Budgeted 
plus 

§pent 
Unccmitted 

balance 

1. Salaries 41,904 36,641 

TI(3)(!)-(2) 

5,263 90,557 

(5)=(3)=(4) 

9,820 

6 

85,555 

(7)=(5)-(6) 

10,265 

(8) 

96,970 

(9)=(7)+(B) 

107,235 

(1) 

118,101 

(1)=(9)-( 

(0,866) 
2. Fringe Benefits 3,353 2,669 684 7,075 7,759 6,052 1,707 7,596 9,303 8,592 711 

3. C nrputer and 
Data Processing 2,600 87 2,513 3,500 6,013 1,410 4,603 3,054 7,657 1,987 5,670 

4. Travel and Expenses 6,400 4,3E4 2,036 11,000 13,036 1,928 11,108 12,500 23,608 1,949 21,659 

5. Supplies and 
Equipment 4,500 2,023 2,477 2,000 4,477 4,552 (75) 2,000 1,925 3,657 (1,732) 

Total 58,757 45,784 12,973 114,132 127,105 99,497 27,608 122,120 149,728 34,286 15,442 



Page 2 

Table II (b) continued 

AID Program II - Development Policy Program Budget Sumnary, 1973/74 and 1974/75 

$8,500, Ben-Zion $1,300, Hay $500 and progran support $2,000.
 

July 1, 
Projec.ted 
1973-June 30, 1974 July 1, 

Projected 
1974-June 30, 1975 

Budgeted Budgeted 

Items Budgeted
(12) 

plus 
carr-y-over
((13)=(ll)+(l2)! 

CorMitted 
(14) 

IUncorr itted 
balance 

(15)=(13)-(14) 
Budgeted 

(16) 

plus 
carry-over 
(17)=(15)+(16)f: 

Unconmitted 
Comitted Balance 

(18) J(19)=(17)-(8 

1. Salaries 103,866 93,000 93,919 (919) 111,282 110,363 55,176 55,187 
2. Fringe Benefits 8,163 8,874 9,374 I (500) 8,775 8,275 8,179 96 

Computer ard 
Data Processing -

6,500 
-4 

12,170 12,300) 
,03)694684700 

(30) 6,954 6,824 7,000 (176) 

16 
4. Travel and Expenses 12,500 34,159 2,1242)1 32,035 12,500 44,505 -0-5 )  44,535 

5. Supplies and
Equiunent 2,000 -. 268 I 10,000 ) ((9,732) 2,0 (7,732) 7,5006) (15,232) 

Total 133,029 148,471 1127,717 I 20,754 141,511 162,265 77,855 84,410 
1!A-bei/Easter 
3 Basu $186, Schwartzberg $1,112 and possibly Krueger $516. 
4)Abel/Easter $6,000 and estimated program support $4,000. 
5)Abel/Easter $5,000 and program support $2,000. 
6)"0 amount estimated yet. 
Abel/Easter $3,500 and estimated program support $4,000.
 

Unofficial Budget Statement
 
Office of International Programs
 
September 12, 1973
 



DEVELOPMENT POLICY PROGRAM 

PROGRAM I: 211 (d)
 

Salary 1 Salary (Projected
 
1973/1974 1974/1975
 

Hendrickson, Linda -- Secy.
 
7/1/73 - 6/30/74 6,300.00 6,665
 
Fringes 963.90 1,019
 

Mehra, Yash Pal -- RA Programer 
6/15/73 - 7/31/73 1,072.80
 
Fringes 15.79
 

Zion, Ben -- Secy. (Patsy Broas) 211.00 
Fringes - 7/16/73 - 8/15/73 32.29 

Bayson, Tercan -- RA 
7/1/73 - 7/31/73 788.00
 
9/16/73 - 12/15/73 1,773.00
 
Fringes 9.62
 

Henderson, James -- Prof.
 
7/1/73 - 8/31/73 5,800.00
 
Fringes 933.80
 

Krueger, Ann 0. -- Prof. 
8/16/73 - 9/15/73 2,322.24 
Fringes 373.90 

Abel, Martin 
7/1/73 - 6/30/75 14,875.00 15,619
 
Fringes 2,394.87 2,515
 

Nan, Chong -- RA 
6/19/73 - 9/15/73 2,345.00
 
9/16/73 - 6/15/74 5,319.00
 
Fringes 41.13
 

Scarbrough, John -- RA 
9/16/73 - 9/15/73 2,345.00 
9/16/73 - 6/15/74 5,319.00 
Fringes 41.13
 

Schultz, T. Paul -- Prof. 
7/1/73 - 9/15/73 6,250.00 25,069 
9/16/73 - 6/15/74 17,625.00 
Fringes 3,843.88 4,036
 

Rudish, Gershom -- TA 
7/16/73 - 9/15/73 1,576.00 
9/16/73 - 1/15/74 2,364.00 
Fringes 27.64 

http:2,364.00
http:1,576.00
http:3,843.88
http:17,625.00
http:6,250.00
http:5,319.00
http:2,345.00
http:5,319.00
http:2,345.00
http:2,394.87
http:14,875.00
http:2,322.24
http:5,800.00
http:1,773.00
http:1,072.80
http:6,300.00


Skoog, Gary -- RA 
9/16/73 - 1/15/74 2,364.00
 

Yamashita, Sachiko -- RA 
7/1/73 - 7/31/73 788.00
 
Fringes 9.62
 

Jolly, Robert -- RA 
7/1/73 - 6/30/74 6,107.00
 
Fringes 107.12
 

Sanders, John -- RA 
7/1/73 - 7/31/73 788.00 
Fringes 9.62 

Mukhopadhyay, Sudin -- RA 
7/1/73 - 9/30/73 2,364.00 
10/1/73 - 12/30/73 1,773.00 4,200 
Fringes 41.47 55 

Strait, Mary -- Secy.
 
7/1/73 - 6/30/74 3,450.00 3,623
 
Fringes 527.85 554
 

TOTAL SALARY $93,919.04 $55,176
 

TOTAL FRINGES $ 9,373.63 $ 8,179
 

1Fringe benefits for civil service are 15.3% and for fulltime faculty
 
they are 16.1%. These same rates were applied to the 1974/1975 salary rates.
 

2 Salaries are projected at a 5% increase. 

Unofficial Budget Statement
 
Office of International Programs 
September 12, 1973 

http:9,373.63
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Table I(a) 

Budget Detail for AID Program I 

Agricultural Economics Research and Training Program I 

July 1, 1972 - June 30, 1973 

Personnel AID 211(d) Grant Support Other. Support 

Salary and Computer Travel Supplies Total Amount Source 
Fringe and Data and and 

Benefits Processing Expenses Equipment 

Research Projects: 

Induced Innovation in Agricultural 
Development 

Staff Vernon Ruttan 487.03 487.03 
Research Associate Hans Binswanger 4626.88 150.75 203.12 235.55 5216.30 
Research Assistant S. Mukhopadhyay 3468.75 445.95 15.97 3930.67 
Research Assistant Mitoshi Yamaguchi 7453.80 196.67 6.48 7656.95 
Research Assistant William Meyers 1293.75 1.14 1294.89 
Research Assistant E. Barandiaran 1125.00 27.68 1152.68 

Fertilizer Use, Distribution and 
Manufacture in South Korea 

Staff (UofM) Dale C. Dahl 205.25 76.45 281.70 20800 UMAAE 
Research Assistant Bai Yung Sung 5812.50 406.64 205.25 6424.39 
Research Assistant Jiann-Shing Lin 491.34 491.34 
Research Assistant (Undergrad) Udo Udokang 475.42 475.42 
Staff (Korea) Young K. Shim *1199.00 *327.57 1526.57 
Research Assistant H. Oh * 564.07 564.07 
Interviewers *1017.88 *1552.28 2570.16 
Secretarial Services * 332.47 332.47 
Supplies *1283.59 1283.59 

*Under Memorandum of Agreement, Dr. Young K. Shim 
7/1/72-6/30/73 



Technical Change in Wheat 

Production in the Punjab 

Research Assistant 

International Olive Oil Economy 

Staff 

araduate Training:
 

Staff 


Seminar Speakers 


Personnel 


Surjit Sidhu 

Osama Al-Zand 

Terry Roe 

Lee Martin 

W. B. Sundquist 
Reese Dahl 

R. Sachs 

W. Newell 

N. Rosenberg 

J. Mellor 

E. Schuh 

V. Vyas 

J. Williamson 
3. Kendrick 
R. ,'eyers 


Salary and 

Fringe 


Benefits 

4602.48 

4270.77 

150.00 

50.00 

100.00 

150.00 

150.00 

150.00 


AID 211(d) Grant Support 


Computer Travel Supplies 
and Data and and 

Processing Expenses Equipment 

502.83 354.21 

30.49 27.74 

55.00 

113.78 

120.79 
177.25 


59.00 

188.15 

139.00 

108.00 

524.74 

649.72 

612.59 


Total 


5459.52 

4329.00 

55.00 

113.78
 
120.79 
177.25
 

150.00
 
50.00
 
159.00
 
338.15
 
289.00
 
258.00
 
524.74
 
649.72
 
612.59
 

Other Support
 

Amount Source
 

;8200 AID(Tunisia)
 



Page 3 

Personnel AID 211(d) Grant Support Other Support 

Salary and Computer Travel Supplies Total Amount Source 

Fringe and Data and and
 
Benefits Processing Expenses Equipment
 

Program Support and Administration: 

Secretarial Services Sharon Linkert a/ 3546.92 3546.92 
Editorial and Clerical Services Barbara Miller (j) 4749.06 4749.06
 
Supplies and Equipment 


469.58 469.58 
Printing Charges 


524.51 524.51
 

Totals 
 45780.09 1342.38 5632.44 
 3509.93 56264.84 39000
 

Unofficial Budget Summary 
 Abbreviations: 
 ./ Prog. 1 12 months
 
Department of Agricultural and Applied Economics 
 UMAAE - University of Minnesota Department 
 Prog. I 12months ()
September 4, 1973 of Agricultural and Applied Economics 

http:56264.84
http:45780.09


Table II(a)
 

AID Progrm I - Agricultural Economics Research and Training Budget Summary, 1970/71 to 1972/73 

Actual 
 Actual 
 Actual

July 1, 1970-June 30, 1971 July 1, 1971-June 30, 1972 
 July 1, 1972-June 30, 1973
 

Budgeted 
 Budgeted
 
plus 
 plus
Budgeted Spent Balance Budgeted carry-over Spent Balance Budgeted carry-over Spent Balance
(1) (2) (3)=(1)-(2) (4) (5)=(3)+(4) (6) (7)=(5)-(6) (8) (9)=(7)+(S) (10) (11)=(9)-(10) 

Items
 

1. Salaries 31032 4,485 26,547 33.265 59,812 38,771 21,041 37.354 58,395 43,990 14,405
 

2. Fringe Benefits 2,909 232 2,677 3,104 5,781 1,820 3,961 3,334 7,295 
 1,790 5,505
 

3. 	 Computer and
 
Data Processing 2,000 38 1,963 2,500 4,463 
 1,047 3,416 21500 5,916 1,342 


4. Travel and Expense 2,000 307 1,693 3,000 4693 3,927 766 3,000 
 3,766 5,633 -1,867
 
5. 	 Supplies and
 

Equipment 2800 119 2,681 600 3,281 2,702 
 579 600 1,179 3,510 -2,331
 

TOTAL 40,741 5,181 35,561 42,469 78,030 48,266 29,763 46,788 
 76,551 569265 20,286
 

4574 



AID Program I - Agricultural Economics Research and Training Budget Summary, 1973/74 and 1974/75 

Projected
July 1, 1973-June 30, 1974 

Projected 
July 1, 1974-June 30, 1975 

Budet 
(12) 

Budgeted 
plus 

carr-ove 
(13)=(11)+(12) 

Com-
rite 

(14) (l5)=(13)=(14) (16) 

Budgeted 
plus 

carry-o-zer 
(17)=(15)+(16) 

Com
mitted 

(18) (19)=(17)-(18) 

1. 

2. 

3. 

4. 

Items 

Salaries 

Fringe Benefits 

Computer and
Data Processing 

Travel and Expense 

37,047 

3,525 

-0-

3,000 

51.452 

9030 

4,574 

1,133 

40,446.81 

1,850.90 

11,005.19 

7,179.10 

4.574.00 

1,133 

42.945 

3.762 

-0-

1.174 

53,950.19 

10,941.10 

4,574.00 

2307.00 

27,430.30 

4.476.67 

261519.89 

6,464.43 

4.574.00 

2307.00 

5. Supplies and 
Equipment 

TOTAL 

6000 

49572 

3,669 

69858 

3500.00 

45797.71 

169 

24,06029 

3.000 

50.881 

3,169.00 

74941-29 

1500.00 

33406.97 

1,669.00 

41.534.32 



AGRICULTURAL AND APPLIED ECONOMICS
 

PROGRAM I: 211(d) - SALARIES
 

73/741) 74/752) 

Bal Yung Sung - Grad 
7/1/73-6/36/74 7714.52 

Salem Gafsi - Grad 
7/1/73-9/30/73 2364.00 

Dale L. Good - Grad 
7/1/73-6/30/74 5450.31 

Michael Hay - Grad 
7/1/73-10/31/73 2955.00 

Peter Pollak - Gradk10/l/73-12/31/73 
886.50 

Clayton Ogg - Grad 
7/1/73-6/30/74 7781.50 

Mary.Strait - C.S. 
7/1/73-6/30/74 3450.00 3622.50 
Fringes 520.95 579.60 

Barbara Miller - C.S. 
7/l/73-12/31/73 4596.00 4825.80 
Fringes 694.00 772.13 

Hans Binswanger - Acad. 
7/1/73-9/30/73 3949.98 
Fringes 635.95 

Terry Roe - Acad. 
7/1/72-6/30/74with AID in Tunisia 18382.00 
Fringes 3124.94 

Young K. Shim - Acad. 
7/1/73-6/30/74 1299.00 600.00 
(Memorandum of Agreement) 

TOTAL SALARY: 40446.81 27430.30
 

TOTAL FRINGES 1850.90 4476.67
 

1) Fringes are 16.1 on Academic.and 15.1 on Civil Service Salaries.
 

2) Salaries were increased by 5%, fringes to 17.0 and 16.0.
 

Department of Agricultural and Applied Economics
 
September 4, 1973
 

http:27430.30
http:40446.81

