
FINAL REPORT
 

OF
 

AID CONTRACT #AID/otr-C-1548 

A 

Review of the Economic and Social
 

Impacts of Education at the Micro Level 

Upon the Process of Economic Development
 

July 30, 1977 n,, Centeo 
1656 

Review of the Economic and Social Impacts of Education at...
 
370.1 Utah Univ. Hutman Resources Institute.
 

w0XM199 Review of ihe Economic and Social Impacts

of Education at the Micro Level Upon the Process
 

14 of Economic Development. Final Report. Garth L. 
i Mangum and Rex Fuller. July 1977. 

lV.
 
V Part I. Literature review, policy conclusions, and
 

a research agenda.
 
Part II.Selected, annotated bibliography.


AID /otr- C-15 48 Garth L. Mangum
 
1.Education and development. 2.Education-Socio- Director 
economic aspects. 3. Economic dev. 4.Education Human Resources Institute 
Finance.5. Bib.-Education and development. I. Title. University of Utah 
II.Economac and Social Ipacts of Education at
 
the...III.Contract. IV. -hors.
 



TABLE OF CONTENTS
 

Page 
Part I
 

A. An Introduction And Summary of Policy Conclusions 1
 

A.1. The Rising Economic Burden of Educational 1
 
Expenditures
 

A.2. Educational Outputs and Micro Development 
 3
 
Impacts -- The Scope of This Survey 

A.3. Summary of Policy Conclusions 9
 

B. Educational Outputs 
 12
 

B.1. Attitudinal Ckange 
 12
 

B.2. Worker and Allocative Effects 
 18
 

B.2.a. Non Agricultural Employment 20
 

B.2.b. Agricultural Employment 27
 

C. Development Impacts 
 39
 

C.I. Employment and Mobility 39
 

C.2. Health and Fertility 46
 

C.3. Income Distribution 
 51
 

D. Research Agenda 
 56
 

Part II 60
 

Introduction 
 61
 

References
 

Bibliography 


List of Keywords for Annotation of Bibliographical 62
 

63
 



A 
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Policy Conclusions, and A Research Agenda*
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A. An Introduction and Summary of Policy Conclusions 

A.1. The Rising Economic Burden of Educational Expenditures 

An effort to examine the impacts of education on economic growth 

in the context of developing countries is particularly timely. There 

is an urgent requirement for consideration of how to allocate develop

mental resources for educational purposes in the face of more critical
 

"needs" in this area than have been identified in the past. There is 
a great deal of variation among developing countries in terms of the 

burden of their educational expenditures, but in general, it is both
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heavy and increasing.


Typically, ages 6-14 are defined as ages of compulsory schooling -

if schools are available -- but the relevant ages are 5-11 for many 

countries and many others have no compulsory education. The 5-14 year
 

age group is 25 percent of the population in developing areas versus
 

17 percent in developed ones and the projected annual average growth
 

in this age group for 1975 through 1985 is 2.6 percent. However,
 

For data to support this contention and the following points, see Unesco

Statistical Yearbook 1974. 
Paris: Unesco Press, 1975. 
See, also, Harbison

(1974). Where a study is referred to only by author and date, complete
bibliographical information may be found in Part II of the project paper,a selected, annotated bibliography on the micro level impacts of education 
on the process of economic development. Where the date of the study isfollowed by a place name that is the source of the data employed in the 
study to which reference is made. 
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school enrollments in the past have grown uore rapidly than pop

ulation growth for the school age group. For the years 1965-1972, 

the average annual increase in total school enrollments in develop

ing areas was 4.7 percent. There is much scope for further growth
 

in enrollments in excess of population increases,since less than
 

50 percent of the 6-11 year age group is in school, typically, in
 

developing countries and less than 25 percent of the 12-17 year
 

group. These proportionate enrollment figures are substantially
 

below those typical of the developed countries.
 

Most developing countries devote a substantial portion of
 

GNP to education. Further, educational expenditures in developing
 

countries are a higher percent, typically, of GNP than they were
 

in the now developed countries at a similar stage of development.
 

At a typical 4 percent of GNP, public expenditures on education
 

in developing countries are approximately 20 percent of all public
 

expenditures and perhaps 40 percent or more of developmental public
 

expenditures. The average annual increase in public expenditure 

on education by developing areas was 10.4 percent for 1965-1972 

substantially greater than the increases in enrollments or GNP. 

Continuation of these trends clearly implies a rising burden of 

educational expenditure.
 

In the face of this rising burden of educational expenditure, 

investigation of the ways in which education affects economic de

velopment may aid in the formulation of educational resource
 

allocations which are cost-effective in the promotion of economic
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develovment.
 

A.2. Educational Outputs and Micro Development Impacts 
-- The Scope
 

of This Survey
 

This literature review is specifically concerned with that
 

empirical work which illuminates the micro processes by which various
 

types of educational and learning experiences impact economic devel

opment. 
Since those processes may be qualitatively different at
 

different stages of development, the focus is on empirical work
 

conducted in developing countries.
 

The relationship of education to aggregate measures of econ

omic growth has been carefully examined. The work of Denison is
 

a notable example of this methodology.2 However, this approach to
 

examining the impact of education on growth has been severely crit

icized by Nelson and other authors reflecting, in part, doubts
 

regarding the usefulness of the concept of an aggregate production
 

function.3
 

In contrast to such macro level studies 
are micro economic
 

investigations using the human capital theoretical framework.4
 

Edward F. Denison, Accounting for U.S. Growth 1929-1969, The Brookings

Institution, Washington: 1974.
 

3Richard R. Nelson, "Recent Exercises in Growth Accounting: 
New Understanding or Dead End?" American Economic Review, Vol. 63, No. 3, June 1973.
 
4Gary S.Becker, Human Capital. New York: 
 Columbia University Press, 1964 and

Jacob Mincer "Investment in Human Capital and Personal Income D.istribution,"

Journal of Political Economy, August 1958 were pioneers in the human capital

area. 
For a recent critical survey of the human capital theoretical frame
work, see Mark Blaug, "The Empirical Status of Human Capital Theory: 
A

Slightly Jaundiced Survey," Journal of Economic Literature, September 1976.
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That view is distinguished by the notion that the educational de

cision maker - individual or group, private or public -- looks to
 

the future for the justification of present actions. 
The demand
 

for non-compulsory education is viewed as responsive both to var

iations in the earnings differentials associated with additional
 

education or different kinds of education. In examining the impact
 

of educational experiences which differ both in form 
- insLitutional 

education, on-the-job training, learning-by-doing -- and duration, 

emphasis has been placed upon the earnings and non-pecuniary returns 

to individuals and the real and pecuniary external effects realized
 

by society. 

In the area of educational supply the human capital theoretical 

framework implies that resources should be allocated so that the
 

marginal social returns on all types of educational investment are
 

equated and so that this comnon rate of return is equal to 
that on
 

investment in physical capital or in alternative human capital invest

ments. 
 Empirical rates of return to various educational activities
 

have been calculated for many developed and developing countries.5
 

Considerable variation (across time, space, and educational
 

level) in returns to education have been found. 
 In general, the
 

private rate of return to investment in education exceeds the social
 

rate of return, both rates of return decline with higher levels of
 

education, and the rate of return on educational investment exceeds
 

5For examples see: George Psacharopoulos and Keith Hinchliffe, Returns to

Education: An International Comparison, Amsterdam: 
 Elsevier Scientific;

an Francisco: 
 Jossey-Bass, 1973, or George Psacharopoulos (1972).
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that on investment in physical capital. 
It is clear from the
 

empirical work that the normative prescription, above, of human
 

capital theory is not satisfied. (This result may reflect the
 

difficulty of including nonpecuniary returns in the rate of return
 

calculations as well inefficiency resourceas of allocation.) 

There is also some evidence that the less developed a country 

is, the higher are the returns to educational investment (Psachar

opoulos, 1972). 
 This finding indicates that the less developed a
 

country is, the greater are the growth opportunities via educational
 

investment. 
But, if education is emphasized while its return is
 

lower than that on physical capital, then the economy's capacity to
 

support education may dwindle or fail to grow (Gounder, 1967), in
 

response to inadequate economic growth.6 
 Thus, it is important to
 

identify the mechanisms at the micro level by which economic develop

ment is affected, in order to: 
 (1)Formulate cost-effective educa

tional projects, and (2)select among alternative educational projects,
 

as well as other types of development projects. Neither macro

economic assessments of the role of education in economic development
 

nor rate of return analysis for various levels of education establish
 

the micro level mechanisms by which education affects the process of
 

economic development.
 

Education may be viewed as a process (or several processes)
 

through which educational inputs, e.g., schools, teachers, instructional
 

The estimates for social returns to physical capital accumulation (Harberger,

1966) and to educational investments (Harberger, 1966; and Chakravarti, 1972)
in India underline the importance of this point. 
Even where an investment in
education pays a substantial positive return at official social discount rates,
the limitation on developmental resources implies that other more profitable

projects may be preferred.
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materials, and students with prior existing personal and family
 

background characteristics, are combined and converted into edu

cational outputs. In turn, those educational outputs, e.g.,
 

individuals with certain skills, abilities, and attitudes, may
 

have impacts on the process of economic development.
 

This review is not an attempt to survey the literature on
 

educational production functions, the educational processes through
 

which educational inputs are combined to produce educational outputs.7 

Rather than attempt the specification of an educational production
 

function, this study adopts, as a working hypothesis, the position
 

that formal, institutional education (general or technical), on-the-


Job training (general or specific), "learning-by-doing," (media 

contact and other nonformal modes) are alternative techniques repre

senting different input proportions in a counon educational produc

tion function. These techniques may produce different final product
 

mixes of productive skills, allocative abilities, attitudes, and
 

sorted classes of individuals with particular character traits. 
 It
 

is likely that these products are joint products from each of the 

educational processes noted. 
They may, however, be produced in
 

varying proportions by different processes.
 

The concern of this survey is with the outputs of educational 

processes and the impacts which they have on economic development.
 

Surveying those outputs is viewed as a necessary first step in any
 

modeling of educational processes in developing countries, in order
 
7See the following recent reviews of that literature: Alexander and Simmons
 
(1975), Averch (1974), Jamison (1974), Lockheed (1977), and Wells (1976).
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to facilitate educational planning to promote development. If dif

ferent educational techniques produce different output mixes with
 

different impacts on economic development, then the choice of an
 

efficient educational technique will depend upon the desired output 

miX  as determined by the expected development impact of that out

put mix. 

The outputs of educational processes may be: 
 (1) cognitive o%:
 

productive skills, leading to worker effects which increase the
 

worker's output with other inputs in the production process constant;
 

(2) the ability to accumulate and decode information, leading to
 

allocative effects which increase the value of the worker's output
 

through his adjustment, in disequilibrium, of productive input
 

combinations or of output mix, or which increase family well-being
 

through adjustment of family budget allocation (Welch, 1970, and 

Schultz, 1975); (3) attitudinal change, leading to increases in the
 

productive opportunities of a community by promoting resource mobility,
 

increased productive effort, or acceptance of new technologies; or
 

(4) the screening of participants and identification of prior exist

ing traits, leading to reduced costs of matching workers with their
 

most productive employment (Arrow, 1973, and Taubman, 1973, 1975).
 

In each case the outputs may be thought of as influencing the
 

growth of per capita income (1)through impacts on agricultural and
 

non-agricultural productivity, (2) through impacts on labor force
 

participation, mobility, and employment, (3) through impacts on the 

fertility and health of the population. Educational outputs affect
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not only the growth of productive capacity and per capita income of
 

a society, but also the distribution of income among the members of 

that society. 

Blaug notes that the schooling model explains the distribution 

of earnings by the distribution of accumulated human capital and the 

latter is, in turn, explained by the exogenously determined distri

bution of abilities and opportunities. 8 He further observes that
 

these latter variables, reflecting early cognitive ability and
 

parental background effects (socio-economic status) on the demand
 

for schooling, must be endogenous in any inter-generational view
 

of human capital formation. 

Such a long run view must be taken in examining the role of 

education and its outputs on economic development. If the effects
 

of the educational outputs of one generation on its achieved dis

tribution of economic and social status carry on to that achieved
 

by the next generation through the effects of family background
 

variables on the educational aphievements of the second generation,
 

then this intergenerational effect must be considered in assessing
 

the development impacts of educational outputs.
 

8 Mark Blaug, "The Empirical Status of Human Capital Theory." 
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A.3. 	Summary of Policy Conclusions
 

With respect to attitudinal change:
 

1. The "external benefits," through attitudinal change, of
 

educational projects should be given very little weight
 

in 	project selection, in view of the low subjective prob

ability of those benefits materializing.
 

2. 	Literacy, whatever the mode of acquisiton, may be promoted
 

with some assurance that it will enhance modernity -- but
 

this effect should not be expected to lead necessarily to
 

a favorable impact on economic development.
 

3. 	If educational projects are to have a favorable impact on
 

economic development, through attitudinal change, they must
 

be 	designed to modify economic behavior as 	well. 

With respect to worker and allocative effects:
 

1. In 	the interest of promoting economic growth change in the
 

relative emphasis placed on rural versus urban education, 

in favor of rural education, may be in order -- subject to 

the qualifications in the other conclusions which follow. 

This is not necessarily an argument for increasing total 

resource allocations to education.
 

2. Rural education projects are likely to promote economic
 

growth 	only after the transition to moaernization of agri

culture is underway. So long as traditional techniques
 

dominate agriculture the growth promoting effects of rural 

education are likely to be negligible.
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3. Rural education projects are likely to pay their highest
 

returns when accompanied by: technical progress in and com

mercialization of agriculture, programs to provide cultivators
 

with access to modern inputs, growing employment opportunities
 

outside of agriculture, and general modernization of rural
 

society.
 

4. In view of the high private returns to education in the non

agricultural sector and the consequent demands for it, if
 

total resource allocations to education are not to rise in
 

response to number one above, some form of rationing of
 

educational opportunities must be imposed in the nonagricultural
 

sector.
 

5. 	Whether total or relative resource allocations to education
 

in a particular country should be changed in order to promote
 

growth depends upon the social returns there to noneducational
 

projects as well as to educational ones.
 

6. 
Schooling, extension services, demonstration projects, and
 

nonformal modes of education can all be expected to have
 

positive impacts on labor productivity in agriculture if
 

the appropriate objective conditions (described in number
 

three above) are present.
 

With respect to employment and labor mobility:
 

1. 	Educational policy, alone, is likely to be ineffective in
 

dealing with either of these problems. Misallocations of
 

educational expenditures, which may be associated with
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graduate unemployment, may well be efficient allocations at
 

a higher level of macroeconomic efficiency. 
This should not
 

be construed as an argument against reexamining the level
 

of public subsidy to education, but as stressing of the impor

tance of macroeconomic policy in this regard.
 

2. 
Expanding rural education, alone, should be expected to
 

increase rural-urban migration.
 

3. 	Clearly rural education prepares migrants for the move to
 

urban areas. This movement is appropriate at some point in
 

the process of economic growth, as employment opportunities
 

grow outside of agriculture and as agricultural productivity
 

rises.
 

With respect to health and fertility:
 

1. 
In analysis of the benefits of educational projects in
 

developing countries, arguments for an impact through reduced
 

fertility should be carefully scrutinized, in view of the
 

uncertain empirical support for such an effect, in develop

ing countries.
 

With respect to income distribution:
 

1. 	Educational programs must be designed to avoid or to
 

overcome early educational disability.
 

2. 	The role of socio-economic status as a determinant of
 

school attendance must be reduced.
 

3. 
Educational projects which provide learning opportunities
 

early in the individual life cycle are likely to have greater
 

inequality reducing consequences than those projects which
 

provide learning opportunities later in the life cycle.
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B. Educational Outputs
 

B.1. Attitudinal Change
 

Attitudinal variables are often thought to play an important
 

role in the process of economic development. In some theoretical
 

formulations of the development process they are crucial.9 Specific
 

attitudes, labeled achievement motivation,have been identified by
 

some authors as being of particularly great importance in affecting
 

the willingness to innovate.10
 

9The supply of entrepreneurship is central to Joseph Schumpeter's theory

of economic growth as presented in Theory of Economic Development (Harvard

Univ. Press, Cambridge, Mass.: 1934) and in Business Cycles (McGraw-

Hill Book Co.; New York: 1939). But the supply of entrepreneurship is

determined by the social climate which reflects the social, political,

and social-psychological atmosphere and certainly includes social attitudes
 
toward innovation. At one point he argued: 
 "It [Capitalism] means a
scheme of values, an attitude toward life, a civilization --... "(American

Economic Review Papers and Proceedings, Vol. 40, 1950, p. 450).
 

J.H. Boeke, also developed a theoretical framework in which social

attitudes were crucial determinants of economic change (or lack thereof).

See: "Western Influence on the Growth of Eastern Population," Economia

Internazionale, Vol. 8, NR. 2, May 1914;'Three Forms of Disintegration in
Dual Societies," Indonesie, Vol. 7, No. 4, April 1954; or Economics and

Economic Policy of Dual Societies, (New York: 1954).
 

Although Gunnar Myrdal (Asian Drama, Pantheon, New York: 1968) does not

formulate a general theory of development he assigns a central role to

attitudinal variables. The latest work in this vein is by Allen M.

Sievers, The Mystical World of Indonesia (Johns Hopkins Press, Baltimore:
 
1974).
 

10See: 
 D.C. McClelland, The Achievement Motive (Appleton-Century-Crofts,

Inc., New York: 1953), The Achieving Society (D.Van Nostrand Co.,

Princeton, N.J.: 1961), and (McClelland, et.al., 1969); as well as E.E.

Hagen, On the T.eory of Social Change (Dorsey Press, Homewood, Ill.:
 
1962).
 

http:innovate.10
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Although there appears in the literature reviewed here frequent
 

comment on the role of education in affecting the attitudes of par

ticipants, the evidence is equivocal on what that role is. 
 Modern
 

attitudes, favorable to economic developmentmay be produced by
 

education, but so too may attitudes supportive of traditional
 

society. It is not clear that educational processes produce attitudes
 

at all, in general. 
They may simply respond to prior existing ones
 

held by the participants.
 

Some of the empirical work reviewed here casts doubt on whether
 

modern, development attitudes have much impact on the development
 

process, relative to other educational outputs, e.g., cognitive
 

skills. 
 In only one case is there clear evidence that attitudinal
 

change, in response to educational experience, resulted in favorable
 

development impacts.
 

It may be argued that educational experiences do much more than
 

to just impart cognitive skills to students. A recognized impact of
 

educational processes is that on the attitudes of participants. Among
 

the attitudes of importance to economic growth are those toward mo

bility, cultural integration, cooperation, and education itself
 

(Leibenstein, 1966). Gintis (1971-U.S.) finds evidence through re

gression analysis that non-cognitive personality characteristics
 

have a direct bearing on workers' productivity and earnings. 
He
 

cites the importance of schooling in developing attitudes-cum

behavior which have a positive impact on earnings -- subordination,
 

discipline, acceptable modes of response and motivation according
 

to external rewards.
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Schools are credited with establishment of the dominance of the
 

national language in Tanzania (Odia, 1971), 
thus promoting cultural
 

integration. 
Schools may also establish attitudes of obedience, dis

cipline, and docility -- attitudes which may suit graduates only for
 

government employment (Shaath, 1965-Egypt). Beyond literacy, in
 

Latin America, schooling seems to reinforce traditional attitudes
 

and is elitist oriented (LaBelle, 1972 and 1975a).
 

Thus schools may serve either progressive or conservative pur

poses, with regard to their effects on attitudes of participants.
 

Literacy training adult education programs have led to increased
 

awareness of national issues, media exposure, modern oriented com

munity activity, and modernity of life style (Herzog, 1975-Brazil).
 

It is of interest in this regard that Wilder (1971-Laos) could find
 

no clear differences in the attitudes of literates in response to
 

formal or nonformal modes of acquisition of literacy, although his
 

findings regarding the relationship between literacy and modernity
 

support Herzog. 
Questions about the direction of causation between
 

participation in non-formal education and modernity are raised by
 

the findings of Waisenen (1971). Those villagers who already showed
 

relatively high levels of innovativeness and information seeking in

creased their knowledge more than did other villagers when exposed
 

to radio and pamphleting.
 

Khin (1973-Burma) found little impact of radio on the knowledge
 

villagers had of the world outside their locality --
although it did
 

seem to increase their awareness of that world. Sheffield (1974a)
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notes that among villagers in Ethiopia education appeared to raise
 

awareness and expectations and to increase dependence on government
 

action -- as distinct from local self-help. It is not clear that a
 

higher level of awareness, even if induced by education, is favorable
 

to the development process.
 

Schooling has been identified as urban oriented even in rural
 

areas (Singleton, '1973-Philippines and Thailand) along with non

formal education, i.e., radio programming (Khin, 1973-Burma)
 

An important role for schools to play may be to promote attitudes
 

appreciative of rural society where the majority of students must
 

find employment in that sector (Norbye, 1967-Kenya) but urban dom

inance of the rural school system may make such a policy change
 

unlikely.
 

Even if practical/vocational skills are emphasized for rural
 

areas, the organization of education may itself affect attitudes
 

with the practical/vocational vs academic distinction dividing the
 

urban and rural sectors of society (Skorov, 1972), or fostering
 

aversion to technical training (Shaath, 1965-Egypt). Apparently
 

this is a continuing problem in Cuba (Paulston-1974) in spite of
 

a conscious policy effort to change student attitudes. It is a
 

problem which, in China, there has been some success in overcoming
 

through mandatory agricultural education programs in rural areas
 

(Lee, J.H., 1974). The Chinese, however, have done far more than
 

to simply change the educational environment. Moos (1973) suggests
 

that the educational environment is only catalytic, anyway, in its
 

impact on attitudinal outcomes of education; thus, a focus on
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vocational education may not have much impact on attitudes toward
 

rural employment.
 

In attacking the "vocational school fallacy" Foster (1966)
 

observes that interviews with rural students in developing countries
 

indicate it is not faulty information or unrealistic vocational
 

aspirations, as a result of formal education, which lead to rural

urban migration but the traditional rural structure. Moock (1973-

Kenya) supports that position observing that the attitude among rural
 

people, favoring off-farm wage employment, exists prior to schooling
 

and that the schooling is adjusted to that desire. 
 This situation,
 

if general, would not seem to favor the use of schooling to promote
 

attitudinal change.
 

Specific educational programs might still be expected to foster
 

developmental attitudes. McClelland (1969) reports success in in

creasing innovative behavior through achievement motivation train

ing in India. The participants increased risk taking, expanded
 

businesses, and increased employment. Frits (1972) reports similar
 

activity leading to social innovation in Ecuador. Participants
 

became less authoritative, more future oriented, and more cooperative.
 

The impact on social and economic development of those changes in
 

attitude is not established in that case. If schooling is used
 

actively to promote attitudinal change, Bock (1972-Malaysia) warns
 

of the possible loss of legitimacy of the educational system as a
 

consequence of the dissatisfaction resulting when the attitudinal
 

change role of schools is perceived as serving specific groups in
 

society.
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Beyond the effects of literacy in promoting modernity it
 

appears that schooling may very well support traditional attitudes,
 

and that where it results in attitudinal changes the consequences
 

may not promote development. In spite of the conventional wisdom
 

crediting education with producing attitudinal change favorable to
 

economic development, there is lacking empirical support indicating
 

what kind of educational experiences produce that result or even
 

relating education beyond literacy with that result. 
Macridis
 

(1970-Guatemala) casts doubt on even the relative importance of
 

attitudinal variables, finding cognitive skills to be more effective
 

indicators of occupational achievement and community participation
 

than are developmental attitudes. 
 This is not to conclude, of course,
 

that educational programs could not be designed to promote attitu

dinal change which would in turn promote development. The successful 

example of such a program, reported by McClelland, establishes that
 

such a possibility exists.
 

In the absence of an educational project designed specifically 

to promote development attitudes which are behaviorally oriented,
 

support is lacking for the proposition that education (beyond liter

acy) produces attitudinal changes which have a favorable impact on
 

economic development.
 

The equivocal nature of the literature, on educationally induced
 

attitudes and their development impacts, makes it difficult to draw
 

policy conclusions, or to view those conclusions with certainty.
 

However, on the basis of the literature surveyed here certain ten

tative points can be made:
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1. 	The "external benefits," through attitudinal change, of
 

educational projects should be given very little weight
 

in 	project selection, in view of the low subjective prob

ability of those benefits materializing.
 

2. Literacy, whatever the mode of acquisition, may be promoted 

with some assurance that it will enhance modernity -- but 

this effect should not be expected to lead necessarily to
 

a favorable impact on economic development.
 

3. 	If educational projects are to have a favorable impact on
 

economic development, through attitudinal change, they must
 

be 	designed to modify economic behavior as well.
 

B.2. Worker and Allocative EffectE
 

Schultz (1975) argued recently that focusing on the contri

bution made to economic growth by the productive skills acquired
 

by individual investors in education underestimates the private
 

and social returns to education. He draws upon a distinction
 

made by Welch (1970) between the worker effects and the allocative
 

effects of education as an input in the production function, the
 

sum 	of which constitutes the returns to education. 
The worker
 

effect of education permits a worker to accomplish more with fixed
 

amounts of other resource inputs. The allocative effect permits
 

a 
worker to acquire and understand information about costs and
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productivity characteristics of other inputs, resulting in a change
 

in other inputs through selection of appropriate input combinations
 

and allocation of resource inputs efficiently among alternative uses.
 

Schultz suggests that allocative ability may be acquired through
 

education and that its increased supply may be a major force for
 

promoting economic development in developing countries. 
He views
 

allocative ability as 
the ability to deal with disequilibria -

yielding both private and social returns to rapid adjustment.11
 

11The concept of allocative ability is closely related to that of entrepreneurship and may include the latter concept as a special category.

There is 
a history of concern, in the literature of economic development

with augmenting the supply of entrepreneurship.
 

The literature on entrepreneurship in less developed countries is 
not
clear on the role of education in producing entrepreneurship. The
predominance in South-east Asia of its exercise by previously illiterate,

peasant, rice farmers from South Ch-1na, 
as noted by Victor Purcell (The
Chinese in Southeast Asia, Oxford University Press, London: 1965) argues
against the role of education in producing that special class of alloca
tive ability. But, Albert 0. Hirschman (The Strategy of Economic Development, Yale University Press, New Haven: 
 1958) in his strategy for development through surplus social overhead capital presumes that entrepreneur
ship is a learned ability which can be increased through learning by doing,as does Frank Golay (Frank H. Golay, Ralph Anspach, M. Ruth Pfanner,
Eliezer B.Ayal, Underdevelopment and Economic Nationalism in Southeast
Asia, Cornell University Press, Ithaca: 
1969) in his treatment of the

development of Filipino entrepreneurship. 
Robert E. Baldwin (Economic

Development and Export Growth: 
 A Study of Northern Rhodesia, 1920-1960,
University of California Press, Berkeley: 
 1966) too, in a similar vein,
argues that native entrepreneurship develops as a result of technological

spillovers and learning through association with modern organization of
production. Without specification of the process, Peter T. Bauer and
Basil S. Yamey (The Economics of Underdeveloped Countries, The University

of Chicago Press, Chicago: 
 1957) argue that this ability is developed in
the most backward areps in response to the opening of economic opportunity.
J.H. Boeke ("Three Forms of Disintegration in Dual Societies," Indonesia,

April 1954) however, views this as an innate ability developed over gen
erations and not amenable to policy manipulation. However, Clifford
Geertz (Agricultural Involution, The Process of Ecological Change in
Indonesia, University of California Press, Berkeley: 
1970) argues that

Dutch colonial policy taught the Javanese not to exercise it.
 

http:adjustment.11
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With respect to worker and allocative effects, the literature
 

reviewed provides support, on balance, for the role of education in
 

producing these outputs, which affect economic development by raising
 

labor productivity. 
The evidence from agriculture establishes, more
 

clearly than that from industry, the developmental impacts of these
 

educational outputs. The relative strength and clarity of the support 

from agriculture is striking, given the emphasis in the theoretical 

literature, of development economics, on the role of education in 

preparing workers for industrial employment and similar views expressed 

by proponents of a manpower requirements approach to educational
 

planning (Cherin, 1970). 

B.2.a. Non Agricultural Employment 

There is some tendency for earnings differentials to be less 

sensitive to educational variables the more homogeneous the work 

situation in which those differentials are measured. This may simply 

reflect problems of measuring the impact of education, in response to 

the reduced variation in educational variables, following from the 

selection of a homogeneous work situation in which all workers meet 

common educational standards. 

Although experience related (age and seniority) variables seem to
 

dominate earnings differentials to the detriment of educational ones
 

in the industrial environment, education raises the value of expe

rience. Further, there is evidence that more educated workers learn
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more rapidly than less educated ones - justifying the selection of
 

the former for additional intra-firm training. Such production
 

related educational experiences clearly raise earnings 
-- at least
 

in the sense of qualifying for employment. There is clear evidence 

of a worker effect of education on output -- income -- but little
 

to indicate the presence of an allocative effect of education, in
 

the non-agricultural environment.
 

Turning to the evidence on educational impacts on development,
 

Simmons (1972b - Tunesia) finds work experience to be more important 

than cognitive skills from primary education, in predicting earnings.
 

Similarly, Trosper, (1970-Tunesia) does not find the average level of
 

schooling of the work force to be closely related to differences in
 

labor productivity among shoe producing firms. 
 Education level
 

(literacy) does seem to be important to get a high wage job 
-- there

after seniority and work experiences are more important in explaining
 

wage differentials. Hoerr's (1973-Malaysia) finding of schooling as
 

an important determinant of incomes, as well as an important deter

minant of later on-the-job training, reestablishes the role of formal
 

education in determining wage differentials even as his finding, that
 

a year of experience is worth more than a year of schooling in terms
 

of additional income (in later years of employment), supports
 

Trosper.
 

With regard to the interaction of schooling with experience and
 

on-the-job training, the studies of Clark (1970-Singapore) and
 

Shortlidge (1976 -India) Hoerr's of the 
a 

reinforce observation 
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importance of schooling as a determinant of income. Clark finds
 

higher returns to job training programs associated with secondary
 

schooling background. The complementary relationship between
 

schooling and experience is emphasized by Shortlidge. Higher levels
 

of education raise the earnings associated with successive levels of
 

experience, both general and firm specific. 
There are substantial
 

returns to formal education for the workers in his sample, drawn
 

from a broad range of small scale manufacturing and retail firms.
 

Hoerr's data from a household sample survey includes a 
wide range 

of employment categories and both urban and rural households, in 

contrast to Trosper's industry study of shoe manufacturing workers.
 

Johnson (1972-Nairobi) also uses broad census data, finding hourly
 

earnings strongly influenced by education and increasingly so as its
 

level rises (although not for the self-employed).
 

Restricting her sample to manufacturing workers Goldfarb (1972-


Santiago, Chile) found workers earnings significantly positively
 

associated with experience, age, seniority, and, to a lesser extent,
 

firm size and marital status, but with years of education only for 

male, white collar workers. LaBelle (1975-Venezuela) in another
 

study restricted to manufacturing workers, found for both manual and
 

salaried workers, monthly earnings were significantly related only to
 

age and to company course work related to production - but not to
 

other formal and nonformal education variables. 

An even more restrictive sample of Nigerian textile firms strat

ified by labor category indicated years of experience with the firm 
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to be the strongest determinant of earnings variations across and
 

within firms (Hinchliffe -1976). 
 Age and years of education were
 

also significantly related to earnings, with primary education easily
 

substituted for by experience. To substitute for secondary eduation 

through experience would, however, require a long waiting period. 

Apparently learning by doing is effectivemost for relatively low 

skill levels within each occupational category.1 2
 

Lukomski (1975-Sao Paulo) found the wages of lathe operators
 

related to firm and work situation variables but not to educational
 

or training ones  even indirectly through determination of their
 

work situation. Formal education, beyond the minimum required years,
 

was negatively and significantly related to how long it took for a
 

worker to reach the skilled operator level. Mathematics training in
 

formal schooling may account for that result, given the nature of 

lathe operators work requirements.
 

Lukomski's findings in regard to the relationship between the
 

length of time required to acquire a complex skill and formal education
 

are corroborated by Soll's (1973-Guadalajara, Mexico) interviews
 

with high level managers of 41 industrial firms. 
The latter believed
 

educated workers to master complex skills more rapidly than less
 

educated workers. Similarly, Fuller (1976-India) finds that secondary
 

education may improve a worker's ability to learn on the job.
 

With regard to the productive behavior of managers, Pack's (1974)
 

In regard to learning by doing and skill levels, Monson (1972-Turks in
Germany) reports that the most favorable environment for learning by doing
by unskilled workers is a semi-skilled one. 
Their success is positively
affected by work experience but uninfluenced by any type of education.
 

http:category.12
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study of employment and productivity in Kenyan manufacturing is
 

instructive. Labor productivity has been raised through reorgani

zation and simple innovation in a labor intensive context 
-- in those
 

firms where managers have technical knowledge of the production
 

process, either from formal education or experience -- but not where
 

they lack that knowledge. Formal education, or lack thereof, is not
 

crucial in Pack's observations on industrial innovators' characteristics.
 

However, there is 
no clear role for education in developing what
 

Harris (1970-Nigeria) has identified, through interviewing 269
 

industrial entrepreneurs, as specific personality characteristics
 

necessary for entrepreneurship. Those characteristics, a willingness
 

to forego immediate satisfaction for future gains, a degree of thrift,
 

a desire to succeed, and a capacity for hard and continuing work, are
 

closely related to achievement motivation attitudes discussed in the
 

previous section. 
It does not appear that they are outcomes of
 

educational experiences in the sense that is 
meant here.
 

The studies reviewed in this section have used earnings of workers
 

as the measure of their productivity. Education is viewed as prodi.

ing outputs (worker and allocative effects) which erhance labor
 

productivity and thus raise earnings since in competitive labor and
 

product markets, without externalities, labor is paid the value of
 

its marginal product. The association between education and earnings
 

may be viewed as representing that between education and productivity
 

anly under particular specifications regarding the organization of
 

Labor and product markets.
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Carnoy (1972a) argues that elites dominate the school systems
 
of developing countries determining the relative returns to dif

ferent levels of education and extracting monopoly rents. This view
 

need not be inconsistent with the position that through the seg

mentation of labor markets, made possible by social control, the
 

link between productivity and earnings is broken (Carnoy-1975)j. If 

this were the case examination of the effects of education on earningc 

would reveal nothing about the impact on productivity. In an effort 

to support his thesis, Carnoy (1975-Latin America) presents some data 

on the distributions of income and of education, which illustrate 

that the distributions have moved independently. The data is 
not
 

well suited to his objective, however, since it fails to account for
 

changes in the distribution of physical wealth, an important deter

minant of the distribution of income. 
In spite of Carnoy's failure
 

to establish the applicability of the labor market segmentation model,
 

the weakness of the methodology of correlation of education and
 

earnings in an effort to establish, indirectly, the productivity
 

impacts of education should be clear. 
An alternative approach to
 

examining the effects of education on productivity is to do so
 

directly, using measures of actual output or ability.
 

The above studies have measured worker productivity effects of 

education indirectly through the impact on earnings. Martin Godfrey 

(Keyna) measures those effects directly through scores on government
 

standardized tests of craft skills. 
 Those participants in fulltime
 

training courses do worse on all grades of tests than nonparticipants.
 

Other variables may need to be controlled for but the result is 
not
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supportive of education's effect on productivity.
 

None of the evidence presented here negates the labor market
 

segmentation hypothesis 
-
which is itself, certainly, unproven.
 

However, on the basis of the evidence surveyed here certain cautious
 

(because productivity changes as a consequence of education have not
 

been shown directly) general points may be made. 
The evidence on 

these points, it must be remembered, is mixed. 

There appears to be some tendency for earnings differentials 

among workers to be less sensitive to education, the more homogeneous 

are their work situations. This may, however, reflect reduced varia

tion in educational variables as a consequence of the stratification
 

of the statistical sample. 
The more diverse data samples lent support
 

to the association between education and earnings.
 

Experience related variables dominate the earnings differentials,
 

not educational variables. 
This may be merely a reflection of the
 

previously noted statistical problem. Even if it is not, educational
 

variables still play a major role in the determination of earnings.
 

Apparently education may open the door to employment, determine
 

later on-the-job training opportunities - while raising their value
 

raise the returns to experience, and reduce the costs of other learn
 

ing experiences --
at least in some cases. These conclusions are
 

consistent with the theory of internal labor markets. 13 

Worker effects of. education on labor productivity are well 

1 3 Peter Doeringer and Michael Piore, Internal Labor Markets and ManpowerAnalysis, Heath-Lexington Books, Lexington, Mass.: 
 1971.
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established. 
Allocative effects are not, although Pack's observations
 

on managers of small firms are suggestive of scope for such effects.
 

There seems to be considerable substitutability among the various
 

educational modes of acquisition of labor skills. 14
 

B.2.b. Agricultural Employment
 

in contrast to the survey of the literature on worker and allo

cative effects in nonagricultural employment, the findings for
 

agricultural employment are unequivocal. 
There are worker and
 

allocative effects on labor productivity in agriculture. 
 In con

trast with the previous section, the presence of allocative effects
 

is better established than that of worker effects. 
 The developmental
 

impacts of allocative effects depend upon the opportunities available
 

for employing those skills. 
As in the case of nonagricultural
 

employment, there appears to be considerable substitutability among
 

educational experiences in producing worker 
and allocative effects.
 

The relationship between technical knowledge and income for farm
 

operators is well established (Bhati, 1973-Malaysia). Formal
 

education is but one way of disseminating that knowledge. 
Harker
 

(1974-Japan) notes adoption of new agricultural methods is associated
 

with extension education, radio, and TV but the more educated operators
 

14Policy conclusions for this section will be treated after consideration

of worker 
and allocative effects in agricultural employment and together

with policy conclusions for that section.
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made greater use of institutionalized sources of information.
 

More educated farmers have been found to have better information
 

on costs and to operate more closely to the theoretical minimum
 

cost input combination than those with average levels of education
 

(Fane, 1975-U.S.). Similar conclusions have been reached regarding
 

optimum use of purchased inputs, by more educated farmers. 1 5 
 Appar

ently more educated farmers not only have more knowledge than their
 

less educated counterparts, but also put it to better use in the
 

production process.
 

Chaudhri's (1968-India) study is the first to make a clear dis

tinction between education's worker and allocative effects on
 

agriculture. 
He focused attention on a separate allocative effect
 

of education, in the adjustment to change in agriculture. He fails
 

in his attempts to show statistically significant impacts of educa

tion on agricultural production in estimates of a gross agricultural
 

revenue production function, at the state level of aggregation.
 

However, he goes on to show that the proportions of nonland, nonlabor
 

inputs, the composition of the bundle of "other inputs," varies with
 

the extent of secondary schooling in the labor force. 
 Schooling
 

appears from 
his data for 1960-61 to have played an important role
 

in the early adoption of chemical fertilizers.
 

Welch's (1970-U.S.) micro-production function study of education
 

in agriculture attributes 1/3 of the income differential accruing to
 

coiiege educated farmers to superior allocation of non-educational
 

15On this point see Huffman (1972). 
 See, also, W.E. Huffman "Decision Making:
The Role of Education," American Journal of Agricultural Economics, Vol. 56,

No. 1, Feb. 1974, pp. 85-97.
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inputs. He notes that where education is treated as an input to a
 

production function the affects attributed to it may include, not
 

only the increase in physical output with other inputs constant
 

(the marginal product of education), but also the effects of education
 

on the combination of other inputs employed and on the mix of products,
 

if gross revenue or value added measures of output are employed.
 

Several studies similar to that of Welch, viewing education as an
 

input in an agricultural production function, have been undertaken
 

for developing countries. 
Those studies have found worker or allo

cative effects of education, or both, exhibiting substantial impacts
 

on agricultural production.
 

We turn first to those studies which have estimated a particular
 

form of the. agricultural production function (Cobb-Douglas). 

Chaudhri's (1968-India) results have already been examined. 
Yotopoulos
 

(1967-Greece) finds education to have a significant and substantial,
 

relative to other inputs, impact on the gross value of the output.
 

He does not attempt to separate worker and allocative effects and
 

their impacts. 
Schooling is the educational variable used. 
Chaudhri
 

(1974a-India) also uses schooling as the education variable. Not
 

only are the effects significant at all levels of education on the
 

production function when worker effects were isolated, but allocative
 

effects are found to be associated with secondary schooling of cul

tivators and laborers, also.
 

Wu (1971-Taiwan), using schooling as the education variable,
 

estimates several models in an attempt to separate the educational
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effects in production for laborers and managers. 
Regardless of the
 

model used, substantial (and similar in all models) impacts on
 

production are found. Coefficients for the education variables are
 

lower when agricultural region variables are included in the estimation
 

models and are lower for those regions in which rice is the principal
 

crop. 
Wu argues that the impact of regional variables on the education
 

coefficients reflects a tendency for cultivators to learn from their
 

neighbors, reducing the importance of education. 
Chaudhri (1974b-India)
 

also finds a decline in the education coefficients in an explanation
 

of agricultural income when the geographic scope of the sample is
 

reduced. This phenomena may reflect the lesser scope for utilizing
 

allocative abilities, and thus difficulty in identifying their impacts
 

ina more homogeneous region in addition to, or instead of, the spill

over effects of education through nonformal modes, to which Wu refers.16
 

A related conclusion, with respect to the scope for exercise of
 

allocative ability, is that drawn by Haller (1972-Colombia). In an
 

effort to evaluate the effects of primary schooling on income he uses
 

an agricultural production function model. 
His data are drawn from
 

four districts, three dominated by traditional techniques and one
 

beginning to modernize. Only in the latter district was any impact
 

of education on production identified. Even in that district there
 

were no worker effects, only allocative ones in the use of farm inputs.
 

16It is unlikely that a reduction in the variance of education, across rural
 
regions, is itself the explanation of this phenomena  as it may be in
the stratified nonagricultural samples discussed in the previous section.
Welch (1970) suggests that the lower coefficients on education in U.S.
agricultural production function studies, restricted to smaller areas,

may reflect reduced scope for the exercise of allocative ability.
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But they result in a social rate of return to the first five years of 

schooling of 38 percent. 
Haller concludes that the impact of educa

tion on income varies with the type of production activity and modern
 

technology; the extent of schooling's allocative effects depends upon
 

the number and complexity of input alternatives which must be con

sidered and about which decisions must be made.17
 

The development impacts of allocative abilities, produced by
 

education, are greater where opportunities to exercise that ability
 

are abundant. 
The presence of market disequilibrium and allocative
 

inefficiencies characteristic of the transition from a subsistence
 

oriented to a commercially oriented agricultural sector should be
 

favorable to development impacts of education through allocative
 

effects (Huang, 1971-Malaysia).
 

The studies cited thus far have used only schooling as an educa

tional variable. Other forms of education, however, may produce
 

worker and allocative effects, raising labor productivity in agricul

ture. 
Welch (1970-U.S.) found substitutability among different types
 

of education in generating favorable impacts on production. J.H. Lee 

(1970-Korea) also argues that formal education, on-the-job training, 

and agricultrual extension education all have similar effects on farm 

operator's incomes. 
The studies of Hopcraft (1974-Kenya) and Moock
 

17Patrick (1973-Brazil) arrives at conclusions similar to those of Haller.
He, however, finds a weaker link between education and agricultural
productivity 
than does Haller, even in the most modern of five districts
 
surveyed.
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(1973-Kenya) in addition to providing further evidence, through micro
 

production function analysis, on the impact of schooling on agricultural
 

production, also explore the effects of nonformal education on agri

cultural production.
 

The two studies, although both conducted in Kenya, use different
 

data bases and arrive at somewhat different conclusions (regarding the
 

role of formal schooling). Although Hopcraft finds that formal school

ing does not increase farm productivity, Moock sees some positive
 

impact on the managerial ability of farm managers. 
Hopcraft concedes
 

that formal education does increase awareness of modern farming tech

niques and of information sources. 
With regard to the production im

pacts of nonformal educational modes the two studies are consistent.
 

Both studies find positive impacts of extension services on
 

managerial ability, at least for agent visits to farmers, but
 

Hopcraft notes rapidly declining marginal effects on output for
 

extension agent visits. 18 
 Both studies also show attendance at field
 

demonstrations to have a greater impact on agricultural output and
 

managerial ability than either extension services or formal education.19
 

Hopcraft (1974) also fails to find any effect of extension on the introduction of new farming methods although it raises productivity later once
the methods are adopted. 
Relevant in this regard is Swenson's (1974)
observation that the actual activities undertaken by extension agents depend

upon the nature of their own formal education. Thus he indicates yet

another indirect impact of education on productivity.
 

Evenson (1974) notes that while extension and schooling are substitutues in
their impacts on micro region agricultural productivity, many factors outside of the micro region of cultivation affect that product, too.

emphasizes the importance of micro region agricultural research. 

He
 

19 
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Hopcraft emphasizes the visual nature of the demonstration and moti

vational characteristics of the attendants in explaining the greater
 

relative effectiveness of demonstrations. Moock gives greater weight
 

in his explanation to the demonstrations being highly structured and
 

narrowly focused. 
Both of these studies show strong support for the
 

favorable produccivity impacts of nonformal education.20
 

Harker's (1971-Japan) study supports the notion of complementarity
 

between schooling and later nonformal educational experiences in their
 

effects on production.21 
 Farmers with more formal education are more
 

likely to avail themselves of extension services. 
However, gross farm
 

sales, with farm size and locatiou controlled for, are more closely 

related to nonformal educational variables than to schooling. 
Harker
 

(1971-Japan; 1973-Japan and India) does report agricultural innovation,
 

which might be viewed as a special case of allocative effect, to be
 

closely related to literacy and schooling, as well as to nonformal
 

modes of education. He finds the cosmopolitan nature of the community
 

to positively affect the responsiveness of farmers to new methods of
 

farming.
 

Community characteristics apparently interact in a very complex
 

fashion with family background variables, such as the culture of the
 

cultivator, as well as with the education of the innovator in deter

20See Lockheed (1977) for a careful comparison with respect to their output

and costs of formal and nonformal modes of education. 

21See the discussion of Hoerr's (1973-Malaysia) findings and that of
Shortlidge's (1976 ) findings, as well, in the section on nonagricultural

impacts of the worker and allocative effects of education.
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mining individual innovation. Although income of farmers in Israel
 

has been shown to be responsive to their cultural background (oriental
 

versus occidental, 
first versus second generation), as well as to their
 

education level, the income superiority of occidentals (especially
 

second generation ones) is eroded in heterogeneous communities, perhaps
 

through the emulation of occidentals by orientals (Sadan, 1976). 
 The
 

phenomena of the spread of innovation through a community is also
 

observed by Thomas (1974-Pakistan) in the spread of literacy, an
 

innovation, throughout a community to people who have not had contact
 

with either formal or nonformal educational programs. The success of
 

agricultural education in the introduction of new farm practices, also
 

is greater where it is unconstrained by traditional community attitudes
 

(Vanzetti, 1974-Zambia). 
 The community dynamics involved in innovation
 

and diffusion appear particularly important in view of Herzog's
 

(1968-Brazil) finding that innovators, who first adopt new methods and
 

serve as demonstration models, are not, in general, opinion leaders
 

whose approval of new methods leads to their widespread adoption.
 

Inadequate attention to the role of community social dynamics
 

may account for the equivocal nature of the literature reviewed here
 

on the effect of education on innovation. Michael (1972-Brazil) finds
 

no relationship between education and agricultural innovation when
 

motivational factors are considered, however the innovation and
 

motivational variables are so similar as to leave the results suspect.
 

Gafsi (1975-Tunesia) finds little relation between educational level
 

and adoption of high yielding varieties of wheat. But Nesman and Rich
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(1975-Guatemala) found nonformal education through radio to lead to
 

agricultural innovation in fertilizer application, relative to a
 

control area. 
They credit both knowledge and attitudinal change as
 

leading to that result. As previously noted, Chaudhri (1968, 1974a
 

1974 -India) also found educational variables important in the
 

adoption of the use of chemical fertilizer. He, however, considered
 

no motivational-attitudinal variables. 
In contrast to the lack of
 

association with attitudinal v&riables, Sexton (1972-Guatemala), for
 

a rural community, found external contact (military service, travel,
 

mass media), formal education, and economic status strongly associated
 

with an index of innovation -- not in production but in living patterns.
 

The importance of educational levels in distinguishing innovators
 

in agriculture and community development is supported by Hoath (1966-


Thailand) who finds their wealth position to be little different from
 

non-innovators. Harker (1974-Japan and India) and Sadan (1976-


Israel) find innovation strongly related to education and exposure
 

variables but both emphasize the importance of community attitudes.
 

The weight of these findings favors a role for education in determin

ing innovation, a type of allocative effect, in agricultural economic 

and rural community development. 
But the nature of the interactions
 

with other social variables is not clear.
 

The relation of educational outputs, worker and allocative effects,
 

to development through impacts on agricultural innovation and labor
 

productivity has been explored largely in terms of the effects on
 

earnings of cultivators. The link between productivity and earnings is
 

less open to question in this context than in the nonagricultural one,
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since earnings are from sales in what are usually conceded to be
 

our most competitive markets. 
Some of the same questions raised
 

previously in this regard, however, could be raised now, as the
 

incomes of agricultural laborers and the effects of education cui
 

earnings differentials of agricultural workers are explored.
 

Not only are agricultural incomes associated with the educational
 

levels of independent operators, but Valdis (1970/71-Chile) found
 

agricultural wages and salaries positively associated with completed
 

years of schooling and seniority in a sample segmented (by tasks and
 

required training of workers) into five occupational categories of
 

agricultural workers. Chaudhri (1974 -India) also found the wage
 

differentials of agricultural laborers to reflect differences in
 

education levels. That education levels of laborers also entered
 

positively and significantly in the production function confirms the
 

presence of worker-allocative effects from the education of laborers
 

as well as from that of manager-cultivators.
 

In contrast to the nonagricultural sector, there is unequivocal
 

evidence that education  schooling, extension and demonstrations -

produces worker and allocative effects which can raise substantially
 

labor productivity in agricultural employment,22 contributing to
 

economic development. 
These effects are best established for manager

cultivators but appear to be present for laborers as well.
 

In contrast to the findings for the nonagricultural sector, the
 

presence of allocative effects from education in agriculture is better
 

2However, both Wu (1971-Taiwan) and Chaudhri (1974 -India) observe that there
 are rapidly decreasing returns to education when employment is confined to
 
agriculture.
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established than the presence of worker effects. 
Allocative effects
 

from education in the agricultural sector depend not only upon the
 

educational process but also upon the environment in which those
 

abilities are to be exercised. 
They do not manifest themselves in a
 

stage of development dominated by traditional techniques. Their
 

exercise is inhibited by lack of access to modern inputs (Watts, 1974)
 

The exercise of the ability to adjust to disequilibria -- especially
 

to innovate --
appears to be conditioned by the social environment.
 

The clearer relationship in agriculture than in industry between
 

education and development through worker and allocative (including
 

innovative) effects is impressive given the much greater access to
 

education and higher general levels of education in urban areas.
 

This greater clarity of the relationship between education and economic
 

development in the agricultural sector may reflect lower technical
 

and social constraints on individual response to disequilibria in the
 

agricultural work environment than in the industrial one. 
Alternatively
 

this result may have been obtained because education continues to be
 

very scarce in rural areas, so that the greater allocative ability
 

associated with having a very small amount of education may pay sub

stantial rewards.
 

This survey of allocative and worker effects, outputs of educa

tional processes, and their impact on labor productivity in agricultural
 

and nonagricultural employment leads to the following policy conclusions:
 

1. In the interest of promoting economic growth change in the
 

relative emphasis placed on rural versus urban education,
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in favor of rural education, may be in order --
subject to
 

the qualifications in the other conclusions which follow.
 

This is not necessarily an argument for increasing total
 

resource allocations to education.
 

2. 	Rural education projects are likely to promote economic
 

growth only after the transition to modernization of agri

culture is underway. So long as traditional techniques
 

dominate agriculture the growth promoting effects of rural 

education are likely to be negligible.
 

3. 	Rural education projects are likely to 
 pay their highest
 

returns when accompanied by: technical progress in and com

mercialization of agriculture, programs to provide cultivators
 

with access to modern inputs, growing employment opportunities
 

outside of agriculture, and general modernization of rural
 

society.
 

4. 	In view of the high private returns to education in the non

agricultural sector and the consequent demands for it, if
 

total resource allocations to education are not to rise in
 

response to number one above, some form of rationing of
 

educational opportunities must be imposed in the nonagricultural
 

sector.
 

5. Whether total or relative resource allocations to education
 

in a particular country should be changed 
in order to promote
 

growth depends upon the social returns there to noneducational
 

projects as well as 
to educational ones.
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6. 
Schooling, extension services, demonstration projects, and
 

nonformal modes of education can all be expected to have
 

positive impacts on labor productivity in agriculture if
 

the appropriate objective conditions (described in number
 

three above) are present.
 

C. Development Impacts
 

C.l. Employment and Mobility
 

The problem of graduate unemployment is, in general, one of
 

underemployment of graduates and unemployment of the less educated
 

in response to inadequate employment opportunities, reflecting macro

economic policy. 
That unemployment may involve the misallocation of
 

educational resources as well.
 

Lack of employment opportunities in rural areas may be respon

sible for the choice, by rural people who are educated, to exercise
 

their allocative ability through migration. 
The traditional nature
 

of rural society may also spur that decision. Education level,
 

achieved, does have a positive impact on migration.
 

If students, upon completion of their education, are unable to
 

find employment then the impacts on growth, of educational expenditures
 

for those unemployed graduates, are negative -- since other investment
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opportunities were foregone in educating the now unemployed. 
But,
 

human capital theory assumes the demand for education is as an invest

ment. 
If so, the question arises: Why is education still sought if
 

the more educated workers face higher levels of unemployment at all
 

ages (Emmerij, 1973-Ceylon; Turnham, 1971)? 
 In a direct test of the
 

primary assumption of human capital theory, Conroy (1970-New Guinea) 

supports the view that students demand education as an investment
 

good. Their information may be very imperfect, however, with unreal

istic views of occupational opportunities, while in school, leading
 

to disillusionment on completion (Smith, 1960-Jamaica). Several
 

studies, Blaug, (1969-India), Shortlidge (1974 
and 1975-India) and
 

Selowsky (1968-Colombia) suggest that educated unemployment is 
a
 

transient phenomena of new entrants to the labor market, with lower
 

life-time unemployment and higher life-time earnings experienced by
 

the more educated. However, underemployment of graduates is 
an
 

important outcome of education in at least some developing countries
 

accompanied by unemployment at low levels of educational achievement.
 

Krueger (1972-Turkey) arriving at much the same conclusions 

attributes part of the problem to the government's role as monopoly
 

producer --
monopsony buyer of graduates. Edwards and Todaro (1973)
 

construct a 
model of education and unemployment in which overestima

tion of private returns to education leads to excess demand for the
 

same (and in an environment where more education is 
seen as the
 

individual's way out) to cumulative overinvestment in higher education.
 

The employment problem of graduates is a macro-economic problem 
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of inadequate opportunities, which is 
not amenable to solution primarily
 

through educational processes and programs; it may signal the mis

allocation of educational expenditures. One approach to such an
 

unemployment problem which involves multi-sector programs is described
 

by Blaug (1974-Ethopia) and involves expansion of total employment 

opportunities. Where underemployment of graduates is a commn phe

nomena, overinvestment in education may be extant 
-- perhaps accompanied 

by substantial subsidies to higher education as in Turkey. Although
 

the phenomena of educated unemployment may be a serious one and certainly 

is exacerbated by inappropriate educational programs, its root causes
 

lie outside of the scope of this review. That is true, also, of two 

related phenomena: the migration across international boundaries of
 

educated workers, permanently -- the "brain drain" -- or temporarily,
 

as guest workers. Although concern might be expressed about the loss 

of educational investments, as a consequence of migration, policy
 

toward migration is more directly involved than is educational policy. 

A related phenomena which must be addressed here is the migration 

from rural to urban areas, especially of young males. T.P. Schultz 

(1971-Colombia) finds male, rural to urban migration (in the presence
 

of economic, demographic, and political variables) to be strongly, 

positively associated with schooling in the 10 
- 14 year age bracket
 

but negatively associated with schooling in the 5 
- 9 year age bracket. 

Availability of rural schools postpones migration of school age chil

dren and their families, but increases that of more educated older 

youth 10 - 14. D. Adams (1968/1969), also concerned with migration 
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in Colombia, emphasizes the opportunity to obtain more education as
 

a factor moti,7ating migration in addition to the attracting force of
 

opportunities for employment. 
This view of the effect of education
 

on employment is supported by N. Adams' (1969) results for Jamaica
 

which account for migration on the basis of wage differentials and
 

distance, with a smaller positive association with educational level
 

in the destination area. 
But, since urban areas in general have
 

higher educational levels than rural ones, that result is question

able. 
And E.H. Godfrey's (1973-Ghana) inclusion of educational change
 

variables in an equation for Ghanan migration does not improve the 

explanatory power, casting doubt on the role in migration of the 

desire to improve education opportunities.
 

Levy and Wadyek (1973-Venezuala) argue that the stock of past 

migrants is an important determinant of current flows and their sta

tistical work supports that hypothesis, as well as indicating the
 

significance and positive impact of the literacy of the migrant on
 

his migration. Essang (1974-Nigeria) conducts a similar study on
 

the basis of interviews, finding schooling along with other demo

graphic and economic variables to be a statistically significant,
 

and positively related determinant of migration. 

Bowles' (1970-U.S.) work suggests the explanation of that relation

ship. He found the change in the migration rate with respect to the 

earnings differential to be a positive function of years of schooling.
 

This result indicates an allocative effect of education, part of the
 

individual returns to education are a return to adapting to economic
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disequilibria.
 

It appears that rural education increases the'willingness and
 

ability to respond to differential economic opportunity. Certainly
 

it may also prepare a participant for further investment in 
-- or
 

possibly whet the appetite for further consumption of -- education.
 

It also appears that additional rural education, unaccompanied by
 

additional opportunities for productive employment and expansion of
 

income, is likely to lead to greater, not less rural-urban migration.
 

Singleton (1974-Thailand and Philippines) having established the
 

urban dominance of rural school systems, argues that if rural schools
 

are an extension of the urban sector, then students will receive
 

skills which are of little value in the rural sector, but which pre-.
 

pare them for urban employment and thus encourage them to migrate to
 

urban areas. 
However, the literature reviewed in connection with
 

schooling in agricultural production functions suggests that even
 

formal nonvocational training imparts a skill of considerable value
 

in agriculture -- allocative ability.
 

Why, one might ask, do recipients of this allocative ability
 

exercise it through migration to urban areas rather than in agriculture?
 

Foster (1966) argues it is not faulty information nor unrealistic
 

vocational aspirations, as a consequence of formal education, which
 

lead to migration from rural areas thebut social constraints of the 

traditional rural structure. Moock (1973-Kenya) provides partial
 

support to Foster by observing that the desire to migrate precedes
 

education and that the schools adjust their programs to accommodate
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that desire. Anderson (1974-Kenya) reviewing the experience of special
 

educational programs designed to overcome the disdain of rural youth
 

for vocationally oriented agricultural programs, notes the persistence
 

of the urban orientation of youth, in spite of major efforts to dissuade
 

them. Nowachek (1966-Rhodesia) observes that some aspects of traditional
 

society itself reinforce the urban bound mobility of men, in particular
 

the custom of some traditional societies that men do not do agricultural
 

work.
 

In contrast to sociological explanations of the desire to migrate,
 

Watts (1974-Kenya and Uganda) cites the importance of providing grad

uates with access to some land and capital as well as markets for their
 

products if graduates of even vocationally oriented rural schools are
 

to be employed in agriculture, rather than to migrate. 
Honey (1975-


Colombia) emphasizes, also, the importance of the absence of rural 

employment opportunities, along with the structure of the labor market, 

in limiting the opportunities of even educated rural youth.
 

One development impact associated with education is the creation 

of a substantial number of educated unemployed. It appears, however, 

that education enhances the employment and earnings prospects of
 

graduates, maintaining a high demand for education, especially in the
 

face of public subsidy to education. Education determines who will 

be unemployed -- in general the less educated will be. Graduate unem

ployment is generally on initial entry to the labor force. Inadequate 

employment opportunities, resulting in underemployment of the educated
 

and unemployment of the less educated, reflect both macroeconomic
 

policies and the misallocation of social investments. 
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Rural to urban migration is positively associated with completed
 

education, but may be delayed by the availability of rural education
 

opportunities. Migration in response to differential opportunity is
 

an exercise of allocative ability, an output of an educational process.
 

The choice to migrate, rather than to exercise that ability in agri

culture, may reflect inadequate employment opportunities or an aversion
 

to 	the traditional structure of rural society. 
It is not clear, in
 

the literature, what the relative roles of sociological and economic
 

variables are in motivating migration.
 

A few policy conclusions can be drawn regarding educational out

puts and developmental impacts on employment and labor mobility:
 

1. 	Educational policy, alone, is likely to be ineffective in
 

dealing with either of these problems. Misallocations of
 

educational expenditures, which may be associated with 

graduate unemployment, may well be efficient allocations at
 

a higher level of macroeconomic efficiency. This should not 

be 	construed as an argument against reexamining the level
 

of public subsidy to education, but as stressing of the impor

tance of macroeconomic policy in this regard. 

2. 	 Expanding rural education, alone, should be expected to 

increase rural-urban migration.
 

3. 	Clearly rural education prepares migrants for the move to
 

urban areas. This movement is appropriate at some point in
 

the process of economic growth, as employment opportunities 

grow outside of agriculture and as agricultural productivity 

rises.
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4. Rural education programs are likely to cause the minimum 

of economic dislocation through migratory effects if they are 

accompanied by: growing employment opportunities outside of 

agriculture, general modernization of rural society, and 

rising agricultural productivity; in this regard expansion 

of nonagricultural, rural employment opportunities are 

especially beneficial.
 

5. Rural education projects, accompanied by complementary pro

grams (as noted previously) and undertaken once the transi

tion to modern agriculture is already underway, will contribute 

to raising agricultural productivity and meeting the conditions
 

in point four, above.
 

C.2. Health and Fertility
 

The evidence reviewed here is inadequate to establish any impact
 

of general education on hygiene. 
Nor is it clear that the conventional
 

view, that there is 
a negative impact of at least female education on 

fertility, is correct. Certainly the mechanisms relating general 

education to family health and fertility practices are not well under

stood. 

Some weak links between hygiene and general education are estab

lished by Sexton (1972-Guatemala). He finds formal and non-formal 

educational experiences as well as economic status (less strongly)
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significantly related to an innovational index which includes such
 

variables as having running water in the home, an outdoor toilet, or
 

a cement floor. 
 It is not clear whether these are the variables in
 

the index which account for the association with education. Also,
 

Herzog (1975-Brazil) found, among participants in a literacy program
 

for illiterates of low socio-economic class, an association between
 

education and sanitary garbage disposal.
 

This evidence is clearly not sufficient to establish any impact
 

of general education on hygiene. 
We should expect a positive relation

ship between education and health through income and socio-economic
 

status but the direction of causation may easily run both ways.
 

Indeed, the impact of health on the learning process is a matter of 

consensus (Selowsky-1976). 

The negative impact of educational attainment on completed fer

tility is generally agreed upon and is supported by a large number of 

empirical studies. The focus of this treatment of the literature will 

be on studies using micro economic data and allowing for the influence 

of variables such as urban domicile, as well as multiple education
 

categories, through multiple regression analysis. This technique is 

more likely to illuminate the mechanisms by which educational exper

iences reduce completed fertility, than is the use of macro data or 

cross tabulation techniques for manipulating data. 

Although macro data frequently show a negative impact of education
 

on fertility, a few examples will suffice to show that macro studies 

may reveal mixed results on that relationship. Since child rearing is 
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time intensive, it is thought that the cost of child rearing rises
 

with the educational level of the parents, through the education-income
 

connection. 
The rising opportunity cost of child rearing is expected
 

to lead to lower completed fertility associated with higher levels of
 

education. Farooq (1974-Turkey) confirms such an empirical relation

ship using census data aggregated at the province level. 
However, the
 

result is attributed to changing attitudes and tastes rather than to
 

the role of opportunity cost.
 

Maverer, Ratapzah, and Schultz (1973-Thailand) also use census
 

data, 1960, aggregated by 71 administrative units, and analyzed
 

through multiple regression techniques. Men's schooling is associated
 

with greater child bearing by female age 30, while women's schooling
 

is linked to higher fertility in the 25-29 cohort, but to lower fer

tility for older cohorts. 
Both impacts of education on fertility of
 

older women are substantial. 
These results may be explained in part
 

by some tendency for education to reduce marriage, as well as to delay
 

it. 
 But, several significant direct relationships of fertility with
 

education are found. 
In a similar study for Taiwan T.P. Schultz (1973)
 

finds the schooling coefficient to be consistently negative for males
 

and positive for females.
 

When micro data is used the results regarding the relationships 

between fertility and education are mixed also. Stycos (1968-Latin
 

America), for example, finds education to have little impact on fertility. 

Several studies show a curvilinear relationship between these variables,
 

with fertility falling at higher educational levels and then rising
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again at still higher ones (Carleton, 1965-Puerto Rico; Khalifa, 1973-


Egypt; Palmore, 1969-Malaysia; and Srinivasen, 1967-India).
 

Micro studies using multiple regression analysis are the kind
 

most likely to illuminate the mechanisms by which educational exper

iences reduce completed fertility. Ben Porath (1973-Israel) using an
 

urban sample found a statistically significant ard negative relation

ship between female education level amd fertility. The relationship
 

for males, however, was not statistically significant. Kogurt (Brazil)
 

using national data found both female and male education levels to be
 

23
inversely related to completed fertility, and significantly so. Both
 

of these studies support the consensus view.
 

Failing to support it is the study of Harmon (1970-Philippines)
 

which finds a negative impact of female education on family size
 

but a statistically insignificant one. 
This may be due to the inclusion
 

of other variables which are associated with education. Harmon's study
 

included female work status and length of marriage, variables co monly
 

associated with income as well as migration (discussed above) as explan

atory variables along with female education. Education's impact on
 

fertility may not be fully represented. Knowles and Anker (Keyna)
 

in a predominately rural sample also obtained a positive --
but stat

istically insignificant -- impact of female education on fertility.24
 

23E.L. Kogurt, "The Economic Analysis of Fertility: A Study of Brazil,"
 
ILO Population and Employment Working Paper No. 7, Sept. 1974.
 

24J.C. Knowles and R. Anker, "Economic Determinants of Demographic Behavior
 
in Kenya," ILOPopulation and Employment Working Paper No. 28, Dec. 1975.
 

http:fertility.24
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lutaka, Beck, and Varnes (1971-.Brazil) examining Lhe effects of
 

migration on fertility in urban centers found a positive and statis

tically significant impact of educational level on family size. This
 

result is, of course, contrary to the conventional expectations. The
 

data sample was composed of native and migrant urban males with eight
 

other socio-economic explanatory variables (age, age at marriage, size
 

of city, migratory status, color, social status, father-in-law's
 

social status, and father's social status) of fertility included,
 

along with education. Only father's social status was not significant.
 

The results on the education variable became insignificant when
 

stratified by migratory status.
 

If the conventional view of the negative impact of education on
 

fertility is correct -- and it is not clear that it is, even for
 

female education - certainly the mechanisms relating general education
 

to family planning are not well understood.
 

It is difficult, certainly, to draw policy conclusions regarding
 

general education and its impacts on family health and fertility
 

practices. One comment in this regard may be ventured -- in analysis
 

of the benefits of educational projects in developing countries, argu

ments for an impact through reduced fertility should be carefully
 

scrutinized, in view of the uncertain empirical support for such an
 

effect, in developing countries.
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C.3. Income Distribution
 

The impact of education on income distribution is the culmination
 

of all the other development impacts of educational outputs and of
 

their distributions as well as being a consequence of how the educational
 

system is financed. The cumulative nature of investment in education
 

and the role of socio economic background as a determinant of education
 

both lead to the conclusion that an educational handicap received early
 

in life will grow over time.
 

The public finance of educational programs may either promote
 

equality of income distribution or reinforce inequality. Jallade
 

(1973) finds in Colombia that the public finance of education serves 

to redistribute income from the rich to the poor but that result is 

stronger in urban areas. Lower income groups are found to get a higher 

proportion of their tax payments inreturned educational benefits, 

than do higher income groups, at least for primary education. Redis

tribution is toward the middle income groups for secondary education. 

In contrast, Fields (1972-Kenya) finds (for 1968-71) the educational 

system to be financed by regressive taxation with heavy subsidization
 

of higher education -- the principal beneficiaries of which are the 

higher income groups. Harbison (1974) suggests that Jallade's conclu

sions should not be thought typical of developing countries since 

Colombia does not subsidize education as extensively as do many develop

ing countries. 

Looking only at the distribution of the benefits of education,
 



52
 

and certainly it may be appropriate to analyze government expend

itures and receipts separately, Bhagwati (1973) argues that in India
 

and Ceylon the lowest income groups have disproportionately less
 

access to education at each successively higher level -- and thus
 

to the income associated with education. Bhagwati's view, of the
 

educational system's impact on income distribution in India, is
 

supported by Sundaram (1973), in the contention that the poor face
 

relatively greater indebtedneus and higher costs of borrowing
 

reducing their access to primary education. Further, Bhagwati and
 

Sundaram find absolutely higher state subsidies to the education of
 

higher income groups than to that of poor ones 
-- due to educational
 

participation rates being linked to income at all levels. 
Also
 

children of more prosperous families get better paying jobs, faster,
 

for qualifications equivalent to those of the children of less
 

prosperous families 
(Blaug, Layard, and Woodhall, 1969). Shortlidge
 

(1976-India) finds child school attendance to be strongly affected
 

by family ability to purchase labor saving equipment and by the amount 

of land owned by the family, supporting Bhagwati's position. 

In regard to the role of family background in determining school 

attendance, studies from both developed and developing countries 

indicate that pre-school cognitive ability is a significant determinant
 

of the amount of schooling which an individual completes but socio

economic background is the main determinant (LaBelle, 1975a; Alexander
 

and Simmons, 1975).
 

Socio-economic background acts as a determinant of educational
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achievement which is itself a determinant of socio-economic status
 

and thus of the educational achievement of the next generation.
 

The role of socioeconomic background in the determination of
 

the distribution of educational outputs may be even greater than the
 

above observations suggest. Simnons (1972-Tunesia) reports also that
 

family background is a significant determinant of the loss of cog

nitive skills after leaving school. Further, socio-economic back

ground has been found to be a significant determinant of early
 

cognitive ability in a cross-cultural study of four year olds
 

stratified by socio-economic status -- although cultural background
 

had no effect on ability (Brooks, 1976-New Zealand). Therefore,
 

socio-economic background plays a major role in determining preschool 

ability to benefit from educational experience, in determining who
 

has access to that experience, and in determining how much is forgotten
 

after the educational experience.
 

The distribution of educational achievement plays a major role in
 

determining the distribution of earnings. Studies by Weisbrod (1968-


U.S.) and Hause (1971-U.S.) suggest that the role of ability, relative
 

to that of schooling, grows over the life cycle in determining earnings 

AlthoughHansen (1970-u.S.) argues schooling is relatively unimportant 

when included with job training, experience, ability, and family back

ground, Griliches (1972-U.S.) and Hause (1972-U.S.) find the relation

ship 	to be a complementary one. 

Socio-economic background as an important determinant of precognitive 

ability, of access to schooling, and of retention of schooling acquired
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cognitive ability is also a major determinant of achieved education.
 

It is clear that through the effects of education on income, socio

economic status of a family will tend to be self-perpetuating. 

Hoerr's (1973-Malaysia) finding that later on-the-job educational 

opportunities depend upon previous schooling prompts him to observe 

that if ability and motivation are not perfectly correlated with 

schooling they do not overcome early educational deprivation. A.V.
 

Adams (U.S.) provides further support for this point, noting that
 

investment in human capital over the life cycle is highly dependent
 

upon early investment and that any early educational and training dis

advantages are likely to continue throughout the life cycle.25
 

In view of the possibility that education may serve to reinforce
 

socio-economic inequality, several authors (Alexander and Simmons, 

1975; Pinera and Selowsky, 1976; and Selovsky, 1976) aruge the impor

tance of providing equality of access to education in developing 

countries. It is noted as well (Pinera and Selowsky) that selection 

of students on the basis of ability could be expected to raise income 

as well as to overcome the self-reinforcing distribution of socio

economic status. 
 Selowsky (1976) argues, as well, the importance of
 

encouraging early school attendance since children from low income
 

families frequently enter school much later than those from higher
 

income families. However, Carnoy (1975-Latin America) argues from
 

25Arvil V. Adams, "The Stock of Human Capital. and Differences in Post School
 
Formal Occupational Training for Middle-Age Men," Southern Economic Journal
 
(forthcoming). 

http:cycle.25
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the position of labor market segmentation theory that redistribution 

of education cannot be expected to redistribute income and shows that
 

historically in several cases 
the distributions of income and of
 

education have moved independently, in Latin America.
 

Adelman (1971) notes that equality of access to middle level and
 

university education is, across countries, the socio-economic variable
 

most closely associated with differences in income distribution.
 

Adelman (1975) also observes that where policies of growth accompanied
 

by improvements for the poor have been successful they have involved
 

first, radical asset redistribution; second, massive accumulation of
 

human capital, it being distributed more equally; and third, rapid
 

human resource intensive growth.
 

In a macro sense Adleman's comments set the stage for understanding
 

the importance of education with regard to income distribution in the
 

development process. 
They do not explicate the mechanisms by which
 

education impacts the income distribution. 
There are, of course,
 

alternative theories of the determination of earnings, of the neo

classical, human capital type or of segmented labor markets. 
The latter,
 

as yet, can not claim nearly the degree of empirical support as the
 

former. 
The former has not come to grips with the intergenerational
 

mechanism of distribution.
 

Bhagwati. and Jallade have examined the impact of the way in which
 

aducation is financed. That is certainly part of the effect of
 

aducation on income distribution, but only part. Understanding the
 

impact of education on income distribution must await a better under

standing than we now have of the other routes through which education
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affects development.
 

What 	 we do know is that socio-economic background is an important 

determinant of early ability and thus directly and indirectly of
 

educational attainment. 
We know further that an educational handi

cap received early in life will grow over time.
 

If inequality of access to education is not to reinforce income
 

inequality, a few policy conclusions are, perhaps, obvious:
 

1. 	Educational programs must be designed to avoid or to
 

overcome early educational disadvantage.
 

2. 	The role of socio-economic status as a determinant of
 

school attendance must be reduced.
 

3. Educational projects which provide learning opportunities
 

early in the individual life cycle are likely to have
 

greater inequality reducing consequences than those
 

projects which provide learning opportunities later
 

in the life cycle.
 

D. Research Agenda
 

The following topics of research are proposed in areas where 

existing literature, as revealed by this survey, is inadequate to 

allow firm conclusions to 	be drawn regarding the micro relationships 

in developing countries between education and economic development 

impacts. In order to design educational programs to promote economic 
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development in a cost-effective manner:
 

1. 	There is 
a need to identify the kinds of learning experiences
 

which produce attitudinal changes favorable to the acceptance
 

of economic innovation by others and which are associated
 

(if they are) with innovation in economic behavior by the
 

participant.
 

2. There is a need to establish directly, rather than through
 

earnings, the link between educational experiences and
 

increased productivity. And, further, Li identify the kinds
 

of learning experiences, and substitutability among them
 

which result in worker and allocative effects -- especially
 

in nonagricultural employment.
 

3. There is a need to identify the scope for individual versus
 

group response in adjustment to disequilibrium both in 

agriculture and in industry. Particular attention needs to
 

be 	given to the roles of technological, socio-psychological,
 

and 	political-economic forces which impinge on and condition 

the 	adjustment process. There is a need, as well, to know
 

which learning experiences are favorable to individual versus 

group response to disequilibrium. 

4. 	 There is a need to identify the characteristics of rural 

community organization and social interaction which make 

communities tolerant of individual innovation and receptive 

to its spread. Further, ways in which educational programs
 

can sculpt those characteristics need to be identified.
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5. 	There is a need to identify those factors which motivate
 

rural recipients (through education) of allocative ability
 

to exercise it through urban migration. Further, there is
 

a 
need to identify what role (if any) educational exper

iences play in that motivation.
 

6. There is a need to identify those mechanisms relating
 

general education and completed fertility. The whole nexus
 

of inter-relationships among educational investments,
 

family formation, child spacing, completed fertility,
 

migration, labor force participation, and occupational
 

mobility needs to be explored in a development context if
 

educationai programs are to be designed to influence
 

population growth. 
 It is likely that longitudinal data
 

will be necessary to discern the interrelationships
 

involved. In that regard there is a need 	to establish 

a longitudinal data base drawn from 	developing countries. 

7. There is a need to identify alternative educational pro

duction -- delivery systems and the mix of allocative
 

effects, worker effects, attitudinal change, and innovative
 

effects which each produces -- as well as to identify the
 

combinations of inputs necessary for each process, in order
 

to select cost effective educational delivery systems. Of
 

particular concern in this regard is the identification of
 

educational processes which facilitate reaching persons with
 

early educational disabilities.
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8. 	There is a need to identify the relative impacts and
 

social values of various educational outputs at different
 

stages of the development process. Furthermore identification
 

of appropriate educational production processes to produce
 

the mix of outputs desired is needed. The focus of these
 

efforts should be on "value-added" in education.
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Abu-Lughod, J., "Urban-Rural Differences as a Function of the Demographic 

Transition: Egyptian Data and an Analytical Model," Amer. J. 

Sociology, Vol. 69, No. 5, 1964, pp. 476-490. 

Traditional theory suggests that urban areas have lower fertility
 

rates than rural areas and the urban fertility declines with the size of the
 

metropolitan area. 
The evidence for Egypt suggests that the fertility pat

terns between urban and rural areas are essentially the same. The rural 

fertility ratio for 1952 was 599 as compared to a range of 592 to 610 for 

urban center fertility ratio. Although, there were some differences for
 

number of live children ever born to Christian women between rural and urban 

residence, for the Muslim (90 percent of the population) the difference 

between rural and urban was too small to be statistically significant. 

Considering mortality rates, the evidence for Egypt suggests a new 

pattern. It is generally believed that rural death rates are lower than urban 

death rates, however, the Egyptian case shows the opposite results. Some of 

this might be explained by increases in public health and the decline in infant 

mortality rates. Since 1946,. the gap between urban and rural mortality rates 

has widened thus suggesting some permanence of this trend. 

As a consequence of the normal assumptions about birth and death rates 

for urban and rural areas, viz., rural birth rates exceed urban rates and urban 

death rates exceed rural rates, it is usually the case that urban growth must 

come by vural to urban migration. The Egyptian case provides conflicting 

evidence with respect to the growth of the urban areas. Growth has come 

primarily from an excess of births over deaths, that is, the growth has been 

primarily natural and not migration induced. 
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Further, concerning age and sex composition of rural and urban areas, 

the Egyptian evidence indicates a male shortage for rural areas. In the U.S., 

evidence has shown the opposite case for rural areas, with females dominating 

the city and males dominating the country. 

In an effort to explain these divergences from traditional theory, the 

author wishes to examine rural-urban characteristics in light of the demo

graphic transition from preindustrial equilibrium to postindustrial equilibrium. 

In the framework, differences can be explained with regard to the temporal 

sequence of development. 

In the only stage of transition, the death rates are the prime factor 

in increasing the population. As death rates fall, the population rises with 

roughly constant birth rates. It is only in the latter stages of industrializa

tion that birth rates decline with the use of birth control methods. However, 

it is the distribution of birth control that attributes to variances in 

urban-rural demographic characteristics. 

It is primarily the middle class which adopts birth control initially. 

The older upper class will eventually adjust to this new direction as will the 

lower class. Hence, the process begins with urban subgroups and then is adopted 

by the rural population. It is this process which explains the variance in 

demographic characteristics between urban and rural areas. 
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Adams, A. V., "The Stock of Human Capital and Differences in Post-School 

Formal Occupational Training for Middle-Age Men," Southern Econ. J., 

forthcoming issue. 

The data base for this study is from the National Longitudinal Surveys 

of men aged 50 to 64 years in 1971. Respondents were asked questions which 

covered areas such as economic, social, and attitudinal characteristics. The
 

first interview was in 
 1966 with follow-up interviews in 1967, 1969, and 1971.
 

This analysis is limited to those 
men who were interviewed in all four surveys 

and who were wage and salary earners during each survey period. 

The purpose of this study was explainto the likelihood of participa

tion in formal occupational training during middle age (TR). In the model,
 

TR was thought function of the highest year ofto be a school attended, 

participation in formal occupational training prior to 1966, age, region of
 

residence and occupation of current 
or last job in 1966.
 

Least 
squares regression analysis for the independent variables showed 

that approximately 14 percent of the variance in TR was explained by the model. 

Middle aged men with 12 years of schooling had greater participation in occupa

tional training than did those men with 8 or fewer years of schooling, In 

general, it was shown that those men with higher levels of education had a 

greater likelihood of having participated in formal occupational training. 

Both age and residence in the non-South decreased the likelihood of participating 

in formal occupational training. It was also found that those men in profes

sional occupations had the greatest likelihood of participating in formal 

training for all levels of education when compared to craftsmen, and farm 

laborers. 

-QT
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This study showed that participation in formal occupational training 

was strongly correlated with previous education and training. This indicates 

that investment over the life cycle is highly dependent upon early invest

ment. Further without this early investment, there are fewer incentives for 

later investment, thus, any early educational and training disadvantages are 

likely to continue over the life cycle. 



06, 35, 36 

Adams, Dale W., "Rural Migration and Agricultural Development in Colombia," 

in Econ. Develop. and Cult. Change, Vol. 17, No. 4, 1968/69, pp. 527-539. 

The data for this study were gathered in 700 interviews with rural
 

families for 1963-65 in a number of geographic regions in Co2ombia. These 

geographic regions were categorized on the basis of distance to an industrial
 

area measured by travel time to these urban areas -- 1 hour, 4 hours, 8 hours 

or more* 

Five of the seven areas studied had 37 to 45 percent of the people 

enumerated living outside their general areas of residence at birth. This 

indicates a high degree of mobility among rural residents without any apparent 

relationship to distance, whereas theory would suggest that migration decreases 

with distance from origin. 

A high proportion of this migration was rural-rural as opposed to 

rural-urban. This seems to imply that local opportunities rather than distance 

to urban center was a more important determinant of migration. The findings 

also showed that the average level of education for "movers" was higher than 

the average educational level of non-migrants yet no causal relationship could 

be asserted because of uncertainty associated with the initial educational level. 

In many cases the move led to the att-:inment of higher education due to the fact 

that post-primary educational facilities are usually located in urban areas. 

Evidence indicated some support for the impression that children from 

families with relatively high incomes tended to have an easier time leaving 

rural areas and that migrants are usually young and single at the time of 

migration. In general, the study supports the hypothesis that the "best" leave 
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the rural areas implying that those with the most ability to manage farms are 

migrating to urban areas. This has caused a transfer of human capital out 

of the agricultural sector into other sectors. 

Policies of expanding rural educational facilities could slow this 

process of rural out-migration. Without these programs, accelerated rural 

out-migration would aggrevate Colombia's principal agricultural export. Through 

government investment in rural educational facilities, rural employment oppor

tunities, and birth control rural-urban migration can be slowed. While future 

generations would be better prepared to adjust to the urban setting. 
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Adams, Nassau, "Internal Migration in Jamaicat An Economic Analysis," Soc. 

Econ. Stud., Vol. 18, No. 2, June 1969, pp. 137-152.
 

This paper attempts to formulate and test a model designed to provide
 

an explanation of internal migration in Jamaica. 
Using 1960 Census of Popula

tion data, a regression model was specified. The results were that distance
 

and wage income differentials between regions were the two most important 

factors influencing migration, or explaining the pattern of migration. The 

following variables were also important as factors affecting the pattern of 

migration: (1) the level of education in the destination region, (2) the 

rate of unemployment from the origin region, (3) the degree of industrializa

tion of the origin region, and (4) the average size of land holdings. These 

variables, however, contributed only marginally to the explanatozy power of 

the migration function, and therefore do not seem to be important in themselves. 
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Adelman, Irma, "Development Economics -- A Reassessment of Goals," Amer. 

Econ. Rev., Vol. 65, No. 2, 1975a, pp. 302-3D9. 

Cross-sectional data for 1950-1963 in 43 underdeveloped countries 

showed that the impact of development on income distribution was to decrease 

both absolute and relative incomes of the poor (poorest 60 percent). Develop

ment leads to a trickle-up of benefits. That is, there is a conflict between
 

growth and the welfare of the poor. This supports the view that the structure
 

of the economy is the most important determinant of income distribution.
 

Strategies for growth and improvements in the incomes of the poor 

(in nations where this has been successful) have followed the following 

sequence: stage I: radical asset redistribution -- primarily :3aid, stage II: 

massive accumulation of human capital -- ownership of human capital is redis

tributed, and stage III: rapid, human resource intensive growth, this 

requires increased growth rates. Ultimately nations can grow first and 

then educate and redistribute or educate and redistribute and then grow. 

The author feels that educate-redistribute and then grow is the better 

strategy. 
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Adelman, Irma, "Growth, Income Distribution and Equity-oriented Development 

Strategies," World Develop., Vol. 3, Nos. 2 & 3, 1 975 b, pp. 67-76. 

Greater political participation does not appear to redistribute income
 

to the poor, if it is effective it redistributes from the upper towards the
 

middle income groups. Greater government ownership also does not appear to
 

improve the poor's position. Finally, there exists a trade-off between
 

freedom of action and equitable income distribution. Growth strategies have
 

emphasized human-resource-intensive ones. 

"All countries whose development process has automatically combined 

equity with growth have thus followed a similar dynamic sequencet a redis

tribution of assets (primarily but not exclusively land), followed by a 

massive build-up (or acquisition) of human capital, followed by an accelerated 

human-resource-intensive industrialization and growth strategy." (p. 71). 

Equitable growth can be achieved by either concentrating on growth and then 

redistribute and educate or vice versa. 
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Adelman, Irma, and Dalton, George, "A Factor Analysis of Modernization in 

Village India," in The Econ. J., Vol. 81, No. 323, September 1971, 

Pp. 563-580. 

This study employs factor analysis to isolate some of the important
 

variables operating for village modernization in India. Data are from 108
 

villages in all fifteen states, taken from the Government of India's 1961
 

Census. Variable types include demographic, technological, polito-economic,
 

educational, occupational, and socio-economic.
 

The analysis produced five factors which had high loadings on dis

tinct categories of variables: (1)Social and economic characteristics
 

(population, number of castes. commercialization, agricultural technology,
 

transport and location, political awareness, and education); (2) family
 

practices (family type, percentage female children married); (3) percentage
 

low caste and cooperative membership; (4) village poverty (income, land per
 

capita, and community development activities); and (5) degree of comparative
 

advantage and specialization in agriculture (percentage employment in agri

culture, percentage land owners, percentage tenant farmers). Regression
 

equations are derived simultaneously for each of the 17 variables on the five
 

factors.
 

The effects on individual varriables and relations among factors are
 

discussed. Factors (1) and (4) were important in accounting for improvements
 

in agricultural technology and higher incomes. Factor (1) accounted for most
 

of the inter-village variance. Education was most closely associated with
 

economic variables and attitudinal modernization.
 

In view of these results it is recommended that rural development policy 

should be concerned with conventional economic programs. 
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Alexander, Leigh, and Simmons, John, "The Determinants of School Achievement 

in Developing Countries: The Educational Production Function," Inter

national Bank for Reconstruction and Development, Staff Working Paper, 

No. 201, March 1975. 

This paper reviews the literature on educational production functions 

for developing countries and suggests policy implications. It attempts to 

identify those schooling inputs which might be recommended to policymakers 

as having a significant impact on schooling outcomes (specifically, cognitive 

achievement of students) in developing countries. The educational production 

function is considered as an analytical tool for this purpose. 

The consensus of findings from both developed and developing countries 

is that the students' socio-economic background is the major determinant of 

his academic achievement throughout all levels of schooling except the upper 

secondary grades. 

There are a few inputs which have a positive impact on student per

formaice in all studies. The policies which reflect them are employing highly 

motivated teachers, providing a minimum number of textbooks and providing access 

to goaerzl reading materials to all students, and promoting the use of home

work as a teaching method. Providing a minimum number of textbooks encourages 

the use of libraries. There is a positive and perfect correlation between pre

school ability and the amount of schooling. The existence of an educational 

system where the amount of education an individual receives (or the "selection" 

process of the system) is determined by factors other than that ability (such 

as family income) induces a misallocation of the existing educational resources. 
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The economic cost of this "internal brain drain" is defined as the value added 

lost by the existing educational system relative to a fully reformed system, 

under which students at all levels are selected according to that concept of 

preschool ability.
 

An analytical framework is specified which measures the gains in value 

added that would accrue from such "full reforms" as well as from partial 

reforms. The capacity of the educational system is assumed constant for this 

exercise, so as to isolate the pure qualitative effects of such reforms. The 

quantitative effects of the reforms appear substantial: a full reform would 

double the net value added of the educational system. For a range of very 

diverse countries, a fully reformed educational system would increase the 

long-run contribution of labor to the economy by 11 percent; if labor's 

share in GNP is 0.5, this implies a long-run gain in output equal to 5.5 per

cent. This value is substantial if compared with estimates of the welfare 

cost of resource misallocation in other sectors of the economy in LDC's. 
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Anderson, J. E., "The Formalization of Non-formal Education: Village Poly

technics and Prevocational Youth Training in Kenya," in Education 

ard Rural Development, edited by P. Foster and J. R. Sheffield, 

World Year Book of Education, 1974, pp. 283-301. 

Tho organization of youth training programs was designed to link the 

formal education process with realities of day-to-day life. Further, they 

were intended to provide youth with opportunities for recreation and educa

tion alternatives incidental to their normal activity. For ti'ose youth who 

did not attend school, it was designed as a substitute for schooling. These 

were intended to offer a rural oriented education. 

The youth polytechnics were introduced in an effort to break the lower 

class status of attending rurally oriented schools. These institutions offered 

courses in applied vocations as well as some traditional academic subjects, yet 

emphasis was directed toward those vocations which were rural in nature and 

application. Much of the variation in support of different subjects depended 

upon the resources that were available. Of the polytechnic leavers, 53 percent 

of the males and 35 percent of the females have a regular wage-earning job. 

However, approximately 30 percent of the leavers are employed in urban areas. 

Much of the success of these local-rural polytechnical leavers dependto upon
 

the local demands for manpower. 

Youth school leavers (age 14) had severe problems in obtaining eip.oy

ment. In 1970 of 290,000 youth entering the employment market, only 37,000 

found full-time work (roughly 14 percent found employment). This type of
 

result set in motion the need for the youth polytechnical programs. Despite 
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all the effort, rural youth maintain the view that rural-oriented employment 

is second class. The author offers some hope for training programs for the 

young if the government is able to design an integrated system that is ade

quately supported both politically and financially. 

4P
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Arrow, Kenneth J., "Higher Education or a Filter," J. of Pub. Econ., Vol. 2, 

No. 3, July 1973, pp. 193-216. 

This article develops a theoretical model that views education as an 

(imperfect) measure of performance ability rather than evidence of acquired 

skills. It is argued that higher education contributes in no way to superior 

economic performance; it increases neither cognition nor socialization. 

Instead, higher education acts as a screening device, in that it sorts out 

individuals of differing abilities, thereby conveying information to the 

purchase of labor. No empirical analysis is performed. 
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Averch, 	 Harvey A., et. al., How Effective is Schooling? A Critical Review 

of Research, Rand Corp., Ed. Tech. Publ., Englewood Cliffs, New 

Jersey, 1974, 255 pp. 

There are basically five aims of education in the United States: 

(1) 	 socialization, (2) sorting, (3) custody, (4) knowledge and skills train

ing, 	 and (5) creativity and self-reliance. 

This 	study reviews research on educational effectiveness and presents 

a critical survey of this research for the educational policy-maker. Five 

research 	approaches are discussed at length: 

(1) 	 Input/Output: varying resources are utilized. 

(2) 	 Process approach: resources are fixed but processes vary. 

(3) 	 Organizational. focus is on the social entity and operation 

within the socio-politico context. 

(4) 	 Evaluation: specific projects or target groups are examined 

with 	education as an intervening mechanism. 

(5) Experiential: focus is on wat students experience in schools,
 

i.e., behavior-modification.
 

The 	review focuses on internal validity and consistency, and inter

approach relations. Educational outcomes are mentioned only where necessary, 

and include intelligence and achievement test results. Other outcomes men

tioned are education as an agent of change or stability, and the balance 

between the various goals mentioned above. 

A review of all approaches rsveals very little consistency, and
 

therefore, no clear recommendations may be synthesized for policy-makers.
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The 	major conclusions and implications are as follows: 

(1) 	 Research has not identified a variant of the existing system 

consistently related to outcomes. 

(2) 	 Increased expenditures do not necessarily lead to increased 

outcome.
 

(3) 	 The implication of tie above is that less money could be spent 

for equal results. 

(4) 	 Innovation, responsiveness and adaptation decrease with 	school 

size 	and depend upon exogenous shocks.
 

.(5) 	 Research is lacking in size, scope, focus and integration of 

research results. 

(6) 	Research suggests the need for broad changes before outcomes
 

may 	 be altered substantially. 
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Barka, Haim, and Levhari, David, "The Impact of Experience on Kibbutz Farming," 

Rev. Econ. Stat., Vol. LV, No. 1, February 1973, pp. 56-64. 

This analysis is concerned with measuring the effect of "learning" or 

experience on Kibbutz farm production. It is argued that the Kibbutzim is a 

good approximation to the identical technology constraint that has hindered 

empirical analyses of the learning hypothesis. The proxy for experience is 

the age of settlement -- the oldest Kibbutzim were established in the 1920's, 

the youngest in the 1950's and 1960's. 

The data consists of figures on output, gross and net product, labor 

input, capital stock by type of asset, and land classified as irrigated and 

dry. These figures were compiled from the annual financial reports of the 

Kibbutzim, and were available for each of roughly 200 Kibbutzim for each of 

the years 1945-1965. Output is measured in (constant) 1958 Israeli pounds. 

Gross and net product are estimated from the product side on the basis vf data 

in output and the cost of raw materials. The stock of capital is a perpetual 

inventory estimate. 

A Cobb-Douglas Production function which involved labor, total capital 

stock, and age of settlement is the basic form of the single equation model 

used to study the effect of experience on Kibbutz farm production, for the 

years 1954-1965. The results suggest that the learning hypotheses cannot be 

rejected, that experience has contributed significantly to the growth of 

productivity in KiUbbutz farming, although this contribution was probably 

diminishing over time. 
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Bell, D.; Bikson, T. K.; Rich, P. J.; and Wachitech, J. M.; "The Role of Educa

tion in Facilitating Adaption to Technological Changes An Analytical 

Framework and Review of the Literature," Rand Corp., R-1821-NSF, June 

1976.
 

This article was a study of the role of postsecondary education, 

especially continuing and adult education, in assisting individuals to adapt 

to changes in technology. The study's objective was to develop a theoretical
 

model to define the problem. The analytical framework of the model could be 

characterized as a formal treatment of role -- theoretical concepts in social 

psychology, using the welfare maximization techniques of microeconomic theory. 

The usefulness of the model was explored in terms of the problems of adaption 

to technological change faced by engineers, physicians, married women, and 

the elderly. A review of the literature revealed that little research has 

been conducted on the nature of adaption problems of the various groups, the 

resources at their disposal, and the effectiveness of educational interventions. 
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Bennett, Nicholas, "Primary Education in Rural Communitiess An Investment 

In Ignorance?" J. Devel. Stud., Vol. 6, No. 4, July 1970, pp. 92-103. 

This is a non-empirical analysis of primary education in rural com

munities. It criticizes the transference of conventional thinking (in educa

tional policy) from one set of social circumstances to another; specifically,
 

the desirability of literacy not necessarily in and for itself, but as a means 

to achievement of high priority economic development goals for the local com

munity. The article challenges arguments for the necessity of such literacy 

"gained" through primary schooling in low-income rural communities, and points 

out the poverty of research on the subject that would permit definitive policy 

decisions.
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Ben-Porath, Yoram, "Economic Analysis of Fertility in Israelt Point and 

Counterpoint," J. Polit. Econ., Vol. 81, No. 2, Supplement, 1973,
 

pp. S202-S233.
 

This paper uses cross-section data on Israel from the Family Expendi

ture Survey. The economic analysis assumes that households maximize some
 

utility function in which children are considered with respect 
to some con

straint. Fertility is considered in this basic 
framework with the hypothesis 

being that the demand for children depends on full income of the household
 

and the full prices of other goods and children. Since child rearing is 
 time 

intensive, it is thought that the cost of rearing a child moves with the cost 

of mother's time. The theoretical basis for this analysis is generally 

attributed to Becker (1965), the theory of the allocation of time. 

Dividing the sample into those couples who were married abroad (MAB) 

and those married in Israel (MIS), shows that for MAB the husband's educational 

level does not play an important role in fertility. Yet for MIS, those women 

whose husbands had no schooling, reported more children than women whose 

husbands had attained some level of schooling. Dividing the group by place of 

immigration, Africa and Asia (AA) and Europe and America (EA), showed that the 

AA group had higher fertility than the EA group. The impact of husband's earn

ings on number of children was found to be negative but not significantly dif

ferent from zero. 

Applying a fertility model developed by Willis, the educational level 

of the wife has a significant negative value which indicates lower fertility 

among educated women. Further, the coefficient for husband's earnings is 
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negative and significant. This implies that couples who are educated tend 

to have lower fertility than those couples who are not educated. 

Assuming that the presence of children shifts the density function 

for the shadow price of time in non-market activities to the right, the wage 

of the educated exceeds the wage of uneducated women resulting in a larger 

effect (shadow price of time) for the educated women. 

In sum, using the price of time for educated women does explain a 

large part of the variation in fertility. However, much of the variation
 

among lower educated women is not explained by this approach and the factors 

explaining this phenomenon must be left to speculation. 



06, 30, 32, 35-

Bertram, Gordon W., The Contribution of Education to Economic Growth, Staff
 

Study #12, Economic Council of Canada, Ottawa, Canada, 1966, 149 pp.
 

This study is in two parts: (1) Statistical Analysis of changes in 

education over fifty years with reference to Canadian progress and changes in 

U,S. educational attainment, (2) Growth computations and comparisons of educa

tion's contribution to growth in Canada versus the U.S. Data collected 

includes real GNP, education by age and occupation, estimates of school 

enrollments, labor force by age and schooling, volumes of students, migra

tion statistics, median years of schooling, daily attendance with relatives 

(percent) and distribution of income. Data comes from U.S. and Canadian 

surveys/census, and other published works. This study attempts to explain 

the economic progress of Canada in recent history using educational variables, 

then to compare this explanatory device with one for the U.S. In so doing, 

income measures and rates of return are used to evaluate benefit to individuals 

and society. Dynamics -- manpower needs, equality of education, etc. -- are 

not addressed. Increased productivity is referenced only through enhanced 

earnings. Virtually all measures are in the aggregate. 

Conclusionsi Pre-WWI -- emphasis was on increased elementary educa

tion, tapering off by 1920 without attention to broadening of secondary 

education. Although rising, educational attainments of the labor force lag 

those of the U.S. since WI. Between 1911 and 1961, education appears to 

have "raised" earnings by 30 percent in Canada, or about one-fourth of output 

growth per person. Education seemed to hold back Canadian growth relative to 

U.S., but this was reduced by faster capital intensification and extensive 

natural resources. 



Bertram, G. (cont.)
 
Page 2
 

Private rates of return to education in Canada are slightly higher 

than similar rates in the U.S., but estimates are from work of different 

authors quoted in this study. 
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Bhagwati, Jagdish, "Education, Class Structure, and Income Equality," World 

Devel., Vol. 1, No. 5, May 1973, pp. 21-37. 

This paper analyzes the relationship between education and income 

equality in India. The author advances the following hypothesis on the inter

action of class structures with educational expenditures For each class of 

education, the State (in capitalist LDC's) will subsidize the cost of educa

tion; the benefits of these subsidies will accrue disproportionately less to 

the poorer groups at each level of education; the higher the educational level 

being considered, the higher will be the average income-level of the groups 

to which the students belong; and the rate of governmental subsidization to 

higher education will be greatcr than that to primary education. Empirical 

evidence is then offered which corroborates parts of this hypothesis. 

Concerning primary education, the sociological and empirical evidence 

supports the notion that the lowest income groups typically haven't been able 

to have the same effective access to primary education as the higher income 

groups. This is because, for lower-income groups: (1) the opportunity cost 

(of labor) of primary education is higher; (2) the benefit of primary education 

is lower (probability of finding such jobs as post office, primary school teach

ing, etc., is lower because these groups are in rural areas); (3) the private 

rate of return is lower, and at the same time, (4) the cost of capital is 

higher (the lower income groups have indebtedness at high rates of interest 

compared to the higher income groups). Various tables are constructed which 

underline these conclusions. The data is from surveys and census inquiries. 

Bhagwati also concludes that the economic reasons far outweigh the non-economic 
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reasons (social caste, social barriers, etc.) in accounting for the low
 

involvement and attendance ratios among the low income groups, although the
 

data and evidence are scarce.
 

Concerning higher education, Bhagwati argues that the state subsidies
 

meted out in this educational area are also differentially accruing to income
 

groups depending on their economic status. He argues that not only is the
 

college participation rate likely to be lower for lower income groups than
 

for higher income groups, but that for higher income groups, the participation
 

rates are likely to be linked to the income level. This is because the oppor

tunity costs would tend to be higher and the benefits lower; the lower the
 

income groups. He argues that the return to lower income groups would be lower
 

for two main reasonst (1) for equivalent qualifications, the children of the
 

more prosperous families tend to get better paid jobs and to get jobs quicker.
 

He cites evidence from Blaug, 195 (The Census of Graduate Unemployment in
 

India), and some Ceylonese and Indian data (from OECD, 1971, and CIDOO, 1971).
 

He also cites the corroborative evidence of Panchamukhi and Panchamukhi
 

("Socio-economic Variables and Urban Incomes," in Pandit, P. H., Measurement
 

of Cost, Productivity, and Efficiency of Education) National Council of
 

Educational Research and Training, 1969.
 

Bhagwati concludes by considering certain policies that would produce
 

some equalization of educational opportunity (the costs and benefits from any
 

level of education), as well as the limitations of these policies.
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Bhati, U. N., "Farmers' Technical Knowledge and Income -- A Case Study of 

Padi Farmers of West Malaysia," Malayan Econ. Rev., Vol. 18, No. 1, 

1973, pp. 36-47. 

This paper tests the hypothesis that Padi farmers with greater 

technical knowledge have higher incomes or the positive relationship between 

technical knowledge and income. The data are samples of padi farms drawn 

from West Malaysia, specifically, the Tanjong Karang area (n = 178). Further 

the sample was stratified by income level into low, middle, and high income 

farms. 

The sample was observed for two farm seasons and a questionnaire 

designed based on these observations. This was given during 1969. 
The
 

questions pertaining to technical knowledge were weighted according to their 

importance. The regression analysis showed that farmer's technical knowledge 

was significant at the 5 percent level and positive for both gross farm income 

and family labor income with coefficients of 0.553 and 0.765 respectively. 
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Bjork, Robert M., "Population, Education, and Modernization," in Education 

in National Development, ed, Dan Adams, David McKay Company, Inc., 

N.Y., 1971. 

This is a study of the relationship between population and education 

within the context of modernization. Using various data sources for both 

developing and developed countries, and reviewing various other studies, the 

author concludes that (1) the differentials in fertility associated with 

people with no schooling as compared with those with only a few years (one 

to four or one to six) in elementary school indicates little or no relation 

of education to the degree of fertility; (2) the level of education which 

probably has to be reached to reduce fertility sharply when compared with 

those with little or no education is relatively high (ten to fourteen years 

of schooling). 
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Blaug, M., Layard, R., 
and Woodhall, M., Causes of Graduate Unemployment
 

in India, Allen Lane, The Penguin Press, 1969.
 

This book is 
an analysis of the causes of graduate unemployment
 

in India, where the graduate unemployment rate greatly exceeds anything 

normally experienced in advanced countries. Given the fact that technical 

education has been deliberately restricted in light of the anticipated
 

demand for technically qualified people, secondary and general higher
 

education have been allowed to grow at a pace determined by the pressures
 

of admission. In order to analyze the cause of this growth in demand for
 

education, the authors do cost-benefit analysis, calculating private and
 

social rates of returns for seven levels of education, from primary to
 

engineering degree. These returns were calculated under alternative 

assumptions concerning ability, and were adjusted for the probability of 

unemployment associated with each educational qualification. It 
was found
 

that the high demand for graduate degrees, in spite of the high incidence 

of unemployment within graduates, can be explained by the fact that a 

B.A. can earn more than a matriculate, although much less than a B. Eng., 

even after allowing for the possibility of unemployment. The conclusion 

is that the causes of educated unemployment in India run deep in the function

ing of Indian labour markets, the hiring practices of the government, and 

the attitudes of educated Indians; the private rate of return is no less 

vital a statistic for educational planning than the social rate of return.
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Blaug, Mark, Education and the Employment Problem in Developing Countries, 

International Labour Office, Geneva, Switzerland, 1973, 87 pp. 

This is a discussion of the ability of education to relieve develop

ment related "growing p-.tins." The focus is mainly micro and uses rates of 

return data from 18 countries (10 LDC' s). Analysis represents a synthesis 

of previous research, specifically ILO program evaluations and progress 

reports. Blaug characterizes the dilemma facing LDC's as of capitalone 

deficiency causing unemployment and under-employment. Application of inter

mediate technology would cause increased employment but with drastically 

falling wage levels. The question is, then, "what can educators do?" 

Education may either aggravate or alleviate the employment prob

lems, depending on educational structures. The ability of education to 

relieve strain depends on the Target Group selected and the time horizon 

(long or short run). 

Due to difficulties in reliable manpower forecasts, Rate of Return 

analysis is more appropriate. Data discussed indicates a need for increased 

effort in delivering primary education. The Vocational School fallacy is 

discussed and reinforces the argument for increased investment in primary 

education.
 

The value of education is broken into three interrelated components: 

1. Economic (increased vocational skills) 

2. Sociological (instilling social values) 

3. Psychological (as with screening) 

so that the purely 'economic' value is hard to pin down. 
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Solutions to these problems are broken into 	two parts: 

I. Traditional 

A. Quantitative controls (quotas) 

B. Shifting costs to parents 	(with subsidies, etc.) 

C. 	 Ruralization of education requiring a dual 
nature of educa-

D. Vocational courses for urban schools 	 tional institutions 

E. Training for self-employment 

F. Adult literacy campaigns 

G. Out-of-school (recurrent) 	education 

II. Radical 

A. Intervention in labor markets 

B. Abolishing exams 

C. 	 Selection by quotas 

similar to above 
D. Recurrent education 

E. Deschooling
 

In conclusion, Blaug discusses implementation of these reforms. 
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Blaug, Mark, "Employment and Unemployment in Ethiopia," Int. Lab. Rev., 

Vol. 110, No. 2, 1974, pp. 117-144. 

The primary problem for LDC's is to keep labor in agriculture by a 

reduction of rural unemployment through agricultural development. These 

efforts must be greater than emphasis on agricultural growth. This requires 

an educational shift from secondary and higher education to primary and 

non-formal types. Secondary and higher education enrollments have expanded 

by 20 percent in the last decade as compared to a 5 percent rate of growth 

in gross domestic product. 

Agriculture in Ethiopia employs 90 percent of the population, produces 

93 percent of exports and contributes 60 percent of GNP. 

Macro economic policies to re-allocate labor include: (1) increase 

the import duties on agricultural machinery (except water pumps), (2) increased 

revenue from removing import duties should be used to develop labor-intensive 

small industry, and (3) income tax relief should be extended to small industry. 

These and a reformulated monetary policy would serve to increase agricultural 

growth and provide necessary incentives to keep labor in agriculture. 
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Bock, John C., Education & Social Integrations A Case Study of Institutional 

Effect in Malaysia. SEADAG Research Paper presented May 25-27, 1972, 

Santa Fe, New Mexico, 39 PP. 

This report focuses on the impact of secondary education on institu

tional structures outside the school, viewing schools as social exchange
 

systems. Availability 
of too much education may lead to frustrated efforts 

at improvement rather than useful social integration thereby causing social 

instability. Malaysia is used as a case study due to its transitional status 

and political orientation toward educational advances. Sample schools are 

stratified by ethnic composition and medium of instruction. 

Conclusions: Malayan educational policy has been directed at 

(1) socializing agencies transmitting "proper" values, (2) sponsoring 

mobility of indigenous Malay population. Analysis shows direct relation 

of dissatisfaction with schools' exchange role and students' perception of 

schools serving interests of specific ethnic groups. This implies that govern

ment efforts at social redistribution have resulted in the loss of legitimacy 

by schools among students of all ethnic groups. 
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Bowles, Samuel, "Migration as Investment: Empirical Tests of the Human Invest

ment Approach to Geographical Mobility," Rev. Econ. Stat., Vol. LII, 

No. 4, November 1970, PP. 356-362. 

In this analysis, a model of migration in response to economic incen

tives is specified. Two hypotheses are formulated: (1) the net migration 

rate will be positively associated with the present value of the stream of 

income differences between origin and destination, summed over the working 

life of the prospective immigrant, (2) the effect of the migration rate of 

the present value of the expected income gain associated with moving is a
 

positive function of the level of schooling.
 

The technique consisted of linear regression analysis; it was demon

strated that net migration was positively related to the expected increase in
 

the present value of lifetime income associated with out-migration and the
 

number of years of schooling defining each population subgroup, while nega

tively related to the age which defines the population subgroup. 

The migration rates used were based on U.S. Census data on mobility 

between census divisions for the period 1955-1960. The observations were for 

males in the 96 population subgroups, classed by eight age categories, six 

schooling categories, and race (white-black). Migration rates for each of 

the three southern regions were included as separate observations. The 

estimation of the income gains were classified as south and non-south, and 

assumed a working life extending to age 65 and were mean earnings for each 

subgroup. The present value of expected earnings were computed under different 

time preference assumptions (a six percent rate of time preference gave the 

best results).
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Income streams were adjusted upward by one percent to take account of 

productiv.ty increases not due to schooling. The years of schooling and the 

age variables were the mid-point of the years of schooling and ages in each 

particular population subgroup. The basic data used in the analysis are 

presented in an appendix available upon request. 

Two conclusions seem relevant: (i) the change in the net migration 

rate with respect to the present value of the income gain from moving is a 

positive function of years of schooling. This suggests that part of the 

monetary return to schooling arises because people with more education adapt 

successfully to economic disequilibria. Therefore, studies of the monetary 

returns to schooling which hold constant the region of employment are likely 

to underestimate the full impact of schooling upon earnings; (2) the fact 

that blacks appear less responsive to the income gain associated with moving 

than whites is consistent with the notion that the stability of an unequal 

income distribution may be explained in part by socially generated attitudes 

risk aversion and high rates of time preference, for example, which inhibit 

blacks from taking advantage of those avenues for higher incomes, such as 

education and geographical mobility. 

http:productiv.ty
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Brooks, I. R., "Cognitive Ability Assessment with Two New Zealand Ethnic 

Groups," J. Cross-Cultural Psychology, Vol. 7, No. 3, September 

1976, pp. 347-356. 

This article is concerned with socio-economic status and cognitive 

ability. To test for this relationship, a battery of verbal and non-verbal 

tests of cognitive ability was administered to 110 four-year old Maori and 

Pakcho children in New Zealand. Five cognitive abilities were selected for 

study: memory, spatial relations, abstract reasoning, classification, and 

language. Socio-economic status was controlled by means of a six nategory 

scale, based upon the primary wage-earners levels of education and income. 

By using this scale the sample was selected in such a manner that each 

cultural group had the same number of subjects in each of the categories. 

The empirical results (based upon two-way analysis of variance 

F - values and t - values) indicated that under such a controlled experiment, 

few significant differences emerged between the two groups. Socio-economic 

status was found to be related to test performance, with high SES subjects 

scoring significantly higher on five of the nine tests, indicating that 

socio-economic status was a factor in ability development. 
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Brownstein, Lewis, Education and Development in Rural Kenya r A Study of 

Primary School Graduates, Praeger Publishers, N.Y., Washington,
 

1972.
 

This is a study of primary school graduates in Kenya. The results 

of the study indicate that Kenya's educational strategy is patterned on a 

model of economic development which places its main emphasis on the manpower 

needs of the modern urban sector while effectively ignoring the rural sector. 

The failure to plan for the utilization of the rural educational output has 

created a real potential for major dislocation in the educational system 

which may be felt in the economic and political systems as well. 
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Buripakdi, Chalio, Education for Agricultural Development: An Attempt to 

Plan Education to Improve the Productivity of Rice Farmers in 

Thailand, Stanford University, Ph.D. dissertation, 1971, 222 pp. 

This project focuses on the education's impact upon labor productivity 

in farming. Data was gathered by interviews with two hundred families where 

the primary emphasis of the farm was rice. Two sites were selected where the 

rice farming was primarily traditional for one site while the other site 

practiced agricultural diversification. A total of 345 interviews were con

ducted for the entire project.
 

Labor productivity index was estimated by the return in cash value 

to one year of the respondent's labor. The highest average labor productivity 

was found for farmers who farmed self-owned land plus rented land (3,320 baht* 

as compared to 2,900 for the entire sample). The index of progressiveness 

contains measures of the individual's desire (to improve farm yield), rationality 

(ability and willingness to reason), innovativeness (interest to know and early 

adaption of new but known farm techniques), diligence (practice of working hard), 

and, abilities (in arithmetic, functional literacy, physical strength, farm 

technology and farm management). This index of progressiveness was found to 

correlate with labor productivity. In this case, 55 percent of the variation 

in labor productivity was dependent upon the variation in this index of progres

siveness. An important implication is that the index lends itself to manipula

tion by variations in the educational effort. 

Labor productivity varied positively with the following: size of farmed 

land, size of farmed land per working family member, yield per acre, and with 

U.S. $1 = 20 baht 
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the estimated size of land which the respondent thinks he could farm in one 

year. Also the following background characteristics were found to be associ

ated with labor productivity: participation in adult education, early entry 

to school, visits to agricultural fairs or experimental stations, level of 

general education, age below 45 years, and, having studied agricultural sub

jects in primary school.
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Carleton, R. 0., "Labor Force Participation: A Stimulus to Fertility in 

Puerto Rico?" Demography, Vol. 2, 1965, pp. 233-239. 

In examining data gathered by the Puerto Rico Planning Board in cooper

ation with the U.S. Bureau of Census, for 1960, it shows that more economically 

active married women have higher levels of education. This implies that mar

ried women of a higher level of educational background are able to find work
 

that is satisfying to themselves and their spouses. One explanation for this
 

phenomenon is that it is necessary that women attain a certain level of educa

tion prior to obtaining satisfactory work options. Further, women with 

higher levels of education have fewer children and have fewer traditional 

household responsibilities.
 

With regard to fertility, it is usually thought that economic activity 

reduces the number of children. However, in this case, it was found that women 

with college education have more children and higher rates of economic activity 

than women with high school diplomas. One possible explanation is that the 

distribution of children among college educated women is more widely distributed. 

That is, there may be more women in this category with many children and more 

having very few children. Another explanation offered is that college educated 

women have their children at younger ages thus enabling them to enter the work 

force in later years. This study offers no conclusive evidence as to which 

line of reasoning explains most of the fertility differential. 
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Carnoy, Martin, "Can Educational Policy Equalize Income Distribution in Latin 

America," Mimeo, Center for Economic Studies, Palo Alto, California, 

August 1975, 50 pp. 

The author notes that examination of distribution of earnings misses
 

much income. He examines 
the functional and personal distribution of earnings; 

reviews human capital and institutional (sorting and job competition) models
 

of earnings distribution; 
 and notes the dominance of technological determinism. 

Job competition models view education as determining who gets the jobs
 

which productivity is aspect of
an -- rather than producing more human capital
 

(Lester, Thurow and Robt. 
 Lucas). The author presents an alternative "labor 

market segmentation" model in which groups or classes face different market
 

situations which condition and restrict their choices. 
 Their behavior then 

conditions development of technology, structures,job and institutiuns as a
 

result of interactions 
of groups with different interests determined by prior 

development of institutions. This view sees rewards distributed, not according 

to marginal productivity differences but for political and social reasons. 

Earnings distribution will be affected not by changes in the structure of the 

economy nor distribution of education except through change of the balance of 

political power of various segments -- particularly the power of wage earners 

in one segment to raise their wages relative to other segments -- and of all 

labors to work together to raise the size of the wages bill.
 

Segmentation is 
 explained by (1) technology, an inner logic, or 

(2) social control; productiv.ty may be viewed as a technical or social rela

tion. Productivity and earnings may be divorced both between and within segments. 

http:productiv.ty
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Correlation of education and experience with earnings does not establish that 

they contribute to higher productivity. The earnings distribution might be 

unchanged by equalizing productivity through equalizing education. Focus 

must be on State intervention rather than on changes in the distribution of 

personal traits. Bargaining power increases for the educated only if a few 

people get education. 

The author reviews some empirical work, aggregate -- Gini efficients, 

for Mexico, Chile, and Cuba, noting that the distribution of income became 

more unequal in the first two, even as distribution of education became more 

equal and under socialist governments in the latter two it has become more 

equal even as equality of distribution of education lagged behind. The 

author concludes that the distribution of income and the function and distri

bution of education are primarily politically determined. 
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Carnoy, 	 Martin, "Political Economy of Education" in Education and Social
 

Developmenti 
 Latin America and the Caribbean, ed. by Thorn. J. LaBelle, 

Latin American Center, UCLA, 1972a pp. 177-218. 

This.-s 	a theoretical model of rates of return to different levels of
 
education 
at different stages of development. This is based on the elitist
 

formation of school systems. 
 When one level of education is dominated by
 

elites, monopoly 
 rents are extracted from this education, and rates of
 

return are high. As development occurs, education becomes 
 more widespread 

and the 	next level is in greater demand by and in turn dominated by the elite. 

Monopoly rents disappear as the educational base is expanded. 

Carnoy 	discusses schools from three points of view, (1) rates of 

return, (2) school production functions, and (3) educational planning. 

The model is used to estimate rates of return for primary, secondary, 

and University students. The model displays consistency, but the length of 

development periods (phases) fluctuates due to differences in (1) stock of 

physical capital, (2) investment in physical capital, and (3) rates of 

increase of output of educated people. 

Rates of return are related to enrollment rates, per capita, GDP, 

and GDP in 27 countries. The countries place in phases 1-4 accordingly, at 

least partially validating the model. Data is from other works. 
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Carnoy, 	 Martin, "Rates of Return to Schooling in Latin America," J. Human
 

Res., Vol. 2, No. 3, Summer 1967, pp. 359-374.
 

Data for Mexico is used in a sample of 4,000 male urban-wage earners 

taken over a period of 4 months. Questionnaires provided information on 

wages and salaries of employees, number of years of schooling, and father's 

occupation (whether he attended school). Regression analysis is used on this 

data base. 

The findings show that schooling alone explains 43 percent of the income 

variance. When age is added as an independent variable schooling explains 36 

percent of the income variance. When age, city, father's occupation, industry 

and attendance are added, schooling explains 29 percent of the income variance. 

Mexican rates of return decline with increased levels of education beyond pri

mary, except for university level which shows a jump in the rates of return 

equal to that of 7-8 years of schooling. In general, the study showed a 

positive correlation between rates of growth of GDP and rate of return to 

investment in schooling. 

Mexican private rates of return exceed social rates of return for all 

educational levels. Countries with the highest rates of growth seem to have 

under-invested in university training relative to the secondary level. "The 

profitability of educational investment and the rate of growth of the economy 

are intimately intertwined and the amount of resources devoted by the public 

sector to schooling must depend on the past and present rate of investment in 

physical capital." Overall-growth rates are most closely associated with 

returns to primary and university levels of education. 
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Carnoy, Martin, "The Rate of Return to Schooling, and the Increase in Human 

Resources in Puerto Rico," Comp. Educ. Rev., Vol. 16, No. 1, February 

1972 , pp. 68-87. 

This article is concerned with deriving the private rates of return 

to investment in schooling and the private present value of additional 

schooling for Puerto Rico in 1959. Both the rates and the present value to 

the increase in schooling apply to male workers in broad occupational cate

gories over the years 1940-1960. The results of the study show that the 

increase in per capita stock of schooling has been rapid during the 20 year 

period covered, and that this increase is positively and significantly cor

related (using regression analysis) with the economic pay-off to taking more 

schooling, and that the private rate of return and present values have probably 

risen in the last 20 years because of lower employment rates among young 

Puerto Ricans, and a corresponding decrease in the income foregone component 

of schooling cost.
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Chakravarti, A., "The Social Profitability of Training Unskilled Workers in 

the Public Sector in India," Oxford Econ. Pap., Vol. 24, No. 1, 

March 1972, pp. 111-124. 

This is an analysis of the social profitability of training unskilled 

workers. The data related to an Indian training school of Heavy which trained 

graduate apprentices, low grade engineers, and skill articles. The analysis 

was for the years of 1963-1964. The basic method used was that set out by 

the Little-Mirrlees Manual of Industrial Project Analysis. The internal rates 

of return to the training of unskilled workers was possible by taking into 

account: (1) the life-cycle of production and consumption of the workers, 

(2) the shadow wage evaluated in temns of consumption, (3) training costs, 

and (4) the value of output of a skilled worker. 

Under two different sets of assumptions, domestic versus world prices, 

the rate of return was found to be 6 and 7 percent, respectively. Given the 

marginal social rate of return on investment in India of 6 percent (calculated 

from data from Annual Survey of Industries, 1964), the training school was 

found to be profitable from a social point of view. 
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Chaudhri, D. P., "Education and Agricultural Productivity in India," Ph.D. 

Dissertation, Univ. of Delhi, 1968.
 

The author attempts to assess the impact of education on Indian agri

culture. Census data for 1960 are employed. An agricultural production func

tion of gross revenue, at the state level of aggregation, is estimated using
 

the Cobb-Douglas form. He fails to demonstrate by this procedure that educa

tion is an important source of productivity.
 

Emphasizing the allocative effects of education on production,
 

Chaudhri provides evidence that the composition of the non-land, non-labor,
 

"other inputs" to production is associated with the incidence of secondary
 

schooling in the farm labor force. This is particularly so with respect to
 

the adoption of chemical fertilizers.
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Chaudhri, D. P., Effect of Farmers' Education on Agricultural Productivity 

and Employment: A Case Study of Punjab and Haryana States of India, 

ILO, Work Employment Programme Research, Working Paper, Univ. of 

.New England, Anmidale, Australia, 1 9 74 a 

This study is designed to investigate the relationship between educa

tion, productivity and rural employment. For the purpose of this study,
 

persons are educated if they are literate. This enables one to determine
 

if more literacy has any impact on productivity and/or rural employment. A 

second definition is used for this as well, under the second form, it is
 

required that respondents be able to write, read, and keep financial records,
 

as well as bing able to obtain market news from various sources. Much of the 

data for this report is Indian government data, such as Census data. 

The role of education in the agricultural sector is examined in the 

following ways: 

1. farmer's education in influencing the level and growth of 

agricultural productivity,
 

2. farmer's education in the use of yield-raising cost-reducing
 

inputs, 

3. farmer's education in the growth of agricultural institutions 

(cooperative market, cooperative credit, etc.)
 

4. wage labor's education in influencing the wages and conditions 

of employment.
 

The actual analysis is based on three equations.
 

1. the agricultural production function -- Y = f(Y 2 8 Y3 9 XlVX 2 ,X3 ) 
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2. 	 modern input production function -- 2 f(YIrY3 9X4 ,X5 ) 
3. 	 cultivator's education function -- 3 = f(Y 1IX 6 ) where YI

gross value of agricultural products, Y2 chemical fertilizers= 

used, X1 = total cropped area, X2 = number of cultivators, 

X3 = number of agricultural laborers, X4 = proportion of 

total area under high yielding variety of seed, = numberX5 

of tubewells, and X6 = enrollment ratios in secondary education. 

Standard regression analysis is performed on these three functions in order 

to generate coefficient estimates. 

Using multiple regression, 86 percent of the growth in agricultural 

output is explained by the growth of various inputs while 6 to 7 percent of 

the growth in agricultural output is explained by the 	growth of education. 

However, multiple regression analysis assumes independence among the indepen

dent 	variables and this may not always be true. 

Adding the use of chemical fertilizers as a substitute for the use of 

high yielding seed variants, and examining if education had any impact on the 

use of fertilizers produced the following results. The coefficient for Ed2 

(proportion of agricultural workers who had completed elementary education) 

was positive and significant for all years from 1961-1966, but it then becomes 

insignificant thereafter. Ed 3 (proportion of agricultural workers who had 

completed secondary education) is positive and significant for all years 

between 1961-1971 with Ed6 (proportion of.cultivators who had completed
 

secondary education) following this same pattern. These results seem
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to indicate that secondary education is an important factor determining the 

use of chemical fertilizers in agriculture.
 

The relationship between education and the adoption of high yielding
 

variants of seed showed that both Ed 3 were
and Ed 6 significant and positive. 

This further supports the importance of secondary education in promoting 

innovations in agriculture. 

An analysis of a Cobb-Douglas production function using household data 

must be segregated by income level in order to eliminate the interrelationships 

between education and income. This analysis suggests that income differences 

among households do not significantly affect the production function. The 

impact of caste system also does not alter the production function. However, 

one important result was that all education coefficients were positive and 

significant with respect to the production function. This impact measures 

the "worker" effect of education since climate and agricultural innovations 

are held constant in this particular form of the production function. A further 

finding of a positive and significant coefficient of education for laborers 

suggests that quality differences are reflected in the wages of the agricultural 

laborers.
 

This study has pointed to the importance of education but it is not 

clear as to the causal chain. Indeed, many factors are interdependent and 

their separate impacts are often difficult to identify. Given these problems 

and the evidence from this study, it seems that education is an important 

factor in determining agricultural productivity. 
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Chaudhri, D. P., "Rural Education and Agricultural Development -- Some Empir

ical Results from Indian Agriculture," in Elucation -and Rural Develop

ment, edited by P. Foster and J. R. Sheffield, World Year Book of 

Education, 1 97 4 b , PP. 372-386. 

The author argues that the experience of advanced countries is at best 

suggestive of what developing countries will experience in the process of 

modernization. A primary distinction is that LDC's are trying to achieve 

development in a few decades 	while it took developed countries over a century
 

to reach their present status. 

The impact of education on farmers can be seen in the allocative effect, 

the innovative effect, and the 	worker effect. These are changed by education's 

influence on the ability to obtain and use new sources of information, for 

example, the ability to evaluate costs and benefits of alternative sources of 

information. Information about farming methods will travel faster with greater 

numbers 	of educated farmers who can act as transmitters of useful information. 

Indian data for 1960-1961 was analyzed to determine whether education 

of farmers was positively related to agricultural output and to the adoption 

of new farming techniques. Regression analysis showed to 70that 65 percent 

of the variation in output could be explained by literacy, secondary education, 

and years of schooling for state-level data, i.e., national data aggregated by 

states. However, at the district level these same variables only explained 

34 to 36 percent of the variation in output. It should be noted that elementary 

education only explained 25 percent of variation in output for district level 
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data and only 46 percent in the state level data case. In order to estimate 

the adoption of new farming techniques, the use of chemical fertilizers were 

used. The results show that, in general, the better educated use larger 

amounts of chemical fertilizers. These findings support the hypothesis that 

education is positively related to both agricultural output and the adoption 

of modern farming methods. 
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Cherin, 	 Gabriel; Hattwick, Richard E.; Liebhafsky, E. E.; "Latin America: 

Education and Manpower," Growth Change, Vol. No. 1, October 1970. 

This article explores the question of whether or not Latin American 

educational efforts have been adequate termsin of the manpower requirements 

of economic development. Using data obtained from a NSF study, various 

tables were constructed: shares of employment by major industry groups, 

annual changes in their shares, annual changes in employment shares by occupa

tion, and enrollment ratios in primary, secondary, and higher education. 

Employment tables were for the census years 1950 and 1960; educational tables 

were for the year 1960. 

It was demonstrated that industrialization and urbanization produced 

changes in the industry structure of employment, and a relative decline in 

the importance of agriculture. This suggests additional investment should 

be made in primary education, because non-agricultural occupations have 

employed the highest proportion of working individuals with primary education. 

The enrollment ratios suggested that Latin America's educational 

systems responded to the demands suggested by the employment patterns: the 

enrollment ratios were high at the primary level but low at the 1.-ondary and 

higher levels. 
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Clark, David H., and Pang, Eng Fong, "Returns to Schooling and Training in 

Singapore," in Malayan Econ. Rev., Vol. XV, No. 2, October 1970. 

This article uses data from the Sample Household Survey of 1966 as well 

as mortality data from 1962 and tax rates from 1966. These data are combined 

to generate returns to expenditures in primary, secondary, and university 

education and returns to training programs in conjunction with various educa

tional backgrounds. Two methods of estimating returns are employed: (1) inter

nal rates of return, and (2) present value formula for several discounting 

factors. Rates for English-medium and Chinese-medium instruction are also 

generated, as are rates by sex. 

Training programs are defined as any six or more hours per week effort 

over six or more months, directed at improving job skills. Because of the 

unclear definition and difficulties with the survey data, this analysis is 

preceded by a list of assumptions and warnings.
 

Results of the study show that secondary education has the highest rates
 

of return, then university, then primary. 
Rates for men are slightly higher 

than those for women and English-medium classes are much higher than Chinese

medium classes.
 

Training programs do yield substantial rates of return, especially in
 

conjunction with secondary educational background. 
Clark and Pang conclude sug

gesting that the goal of universal primary education be pursued due to social
 

and political factors, but that special attention be paid to expansion of
 

secondary and tertiary education. 
Also, efforts by government should be made
 

to stimulate job training programs through subsidies to employers. Although
 

training programs are rare, the returns indicated in this paper are high enough
 

to warrant serious exuansion. 
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Conroy, J. D., "The Private Demand for Education in New Guinea: Consumption 

or Investment?" Econ. Rec.., Vol. 46, No. 116, 1970, pp. 497-516. 

The paper examines the motives for educational expenditures by (1) ask

ing parents and children, (2) testing a hypothesis about student's expecta

tions by observing behavior after leaving school.
 

The findings showed that 
the Enga people considered educational 

expenditure as investment and that formal education is a road to advancement. 

The stated reasons for entering a vocational center showed, "It will help me 

to get a job," as the most frequent response with 57.3 percent followed by
 

"I will learn to do useful things," 
with 39.2 percent (these results are based 

on interviews with students). The results indicate that investment motives 

are primary among New Guinea students. Only partial employment data was 

available to address the second phase of the paper viz. testing a hypotheses.
 

This evidence favors the hypothesis that the primary motive for educa

tional expenditures is investment. Rural school leavers were found to migrate 

to urban areas in an effort to seek employment. This study also found that 

by 1976, fully three-fourths of primary school graduates would not be able to 

enter secondary or technical schools. This implies that there is an increasing 

probability that there will be many more young literate migrants seeking employ

ment in the urban centers. 
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Coombs, Phillip H., "Opportunities in Nonformal Education for Rural Develop

ment," Education and Development Reconsidered, sponsored by the Rocke

feller Foundation aid the Ford Foundation, 1972.
 

An assessment of nonformal education and its role for development is
 

offered. The author holds the position that distinctions between formal and
 

nonformal education should be eroded to produce a hybrid form that blends the
 

best features of both. Priority areas includes (1) agricultural extension
 

services and farmer training programs, (2) training services for small entre

preneurs and nonfarm rural enterprises, (3) enlargement of skill training and
 

upgrading programs for rural artisans, craftsmen and small industry workers,
 

(4) building multi-purpose programs for out-of-school rural adolescents, and
 

(5) building broad integrated local programs for the enrichment of family
 

and community life.
 

Nonformal education has potential cost advantages in that results are
 

suitable to the developing area. Recommended policies in agricultural educa

tion include: (1) examine the agricultural education system as a whole and
 

then fashion combinations to effect various components of the system, and
 

(2) importance of strengthening the bottom or the portion of the syste that
 

deals directly with the client-farmers.
 

In general, one should strive for flexible systems that can adjust to
 

meet the specific needs of the particular community. Moreover, to examine the
 

role of education in relation to the social milieu and utilize all aspects of
 

education through innovation.
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Cornehls, James V., "Forecasting Manpower and Education Requirements for 

Economic and Social Development in Peru" in Education and Develop

ment: Latin America and the Caribbean, ed. by Tho. J. LaBelle, 

Latin American Center, UCLA, 1972, pp. 151-176. 

Forecast model goals: (1) Manpower approach, (2) Education planning 

is to be linked to projected economic growth by sector, (3) Minimum 15 year 

forecast is necessary, (4) Broad focus, not just formal education, (5) Educa

tional development effort should be related to independently established
 

priorities, not immediate impacts (6) Socially desirable goals (e.g., 
 primary 

education for all) should be incorporated, (7) Estimates of ALL needs be made 

so complete planning can be accomplished (facilities, etc.). 

General forecast needs and requirements: (1) Estimated GDP, (2) Long

range estimate of economic active population and sectoral distribution, 

(3) Present occupation, and industrial distribution of the labor force, 

(4) Implying the postulated improved Occupational Educational structure and 

manpower requirements by 1980.
 

Data is from INP/OECD Desarrollo economico y social and includes: 

labor force statistics, grads needed by level and branch, enrollment require

ments, estimated school completion ratios, estimated education budget, and 

net teacher requirements. 

Cornehls analyzes the projected trends as delineated above with this 

data yielding forecasts of rough needs for Peru, but does not present an edu

cational plan. Rather, he provides a broad framework for general priorities 

within which the planning process may be accomplished. 

Major function: Identify specific problem areas where policy decisions
 

must be made.
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Duncan, 	 Otis Dudley, "Ability and Achievement," Eugenics Q, 159 March 1968, 

pp. 1-11. 

This study is concerned with the relationship between income and 

ability. The data are from a sample of post World War II veterans of the 

U.S. military, men in the age range of 16-34 years. The measure of ability 

that was used was the score on the Air Force Qualification Test, which includes 

questions on vocabulary, arithmetic and spatial relations, but also contains 

a section on tool knowledge. 

Using linear regression analysis, with expected income as the dependent 

variable and parental status, number of siblings, early intelligence, ability 

and total schooling as the independent variables, Duncan found that the 

coefficient of total schooling declines about 31 percent when parental status, 

number of siblings and early intelligence variables are introduced into the 

equation with only total schooling. 
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Edwards, Edgar 0., and Todero, Michael P., "Education Demand and Supply in 

the Context of Growing Unemployment in the Less Developed Nations,"
 

in Education and Development Reconsidered, Vol. 2, sponsored by the 

Rockefeller Foundation and the Ford Foundation, 1972. 

A survey format for the 1950's and 19 60's showed that LDC's concern
 
was with supply, that is, providing educational services to meet manpower
 

needs. The 1970's and 1980's likely
are to focus attention on demand.
 

Education is viewed as passport for entry into 
 the modern, urban, industrial

ized economy, In this sense, education can be viewed as a derived demand for
 

high income earning employment opportunities. Individuals' 
 perceptions of
 

link between employment and education 
and their views that the private benefits 

of education to far exceed private costs of education have led to increased
 

demand for education. This coupled with 
a situation where social costs of
 
education exceed social returns, 
 indicates that there will be powerful politi

cal forces pressing the society to misallocate 
its human and financial resources 

to overexpansion of education. 

Each worsening employment condition leads to an increased demand for
 
educational services, each
as individual perceives this as tothe passport 

the easy life. This commonly results in the increase of educated unemployed 

which sets in motion a bumping process. It results in the educated taking jobs 

requiring less skill -- or under-employment, e.g., drivers with master's 

degrees. The wage structure acts to increase the private demand for educa

tion as the wages of the highly trained are usually artifically high (urban/ 

rural wage differentials are exorbitant). As aggregate levels of education 
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increase, employers upgrade their demand for labor, that is, they demand 

workers with higher levels of education. Government policies that are 

designed to temper the demand for education should include: (1) make the 

beneficiary bear a larger and rising proportion of his educational cost as 

he proceeds through the system as the most effective means of rationing 

available places, (2)reducing income differentials between the modern and 

traditional sectors and within the modern sector to einsure a more realistic 

appraisal of the prospective benefits of education, (3) ensuring that wages 

are related to jobs and not to educational attainments, and (4) ensuring that 

minimum job specifications do not overvalue education. 

Government policies to temper supply of modern sector job opportuni

ties should include: (1) reduce wages relative to the price of capital as 

these enter into employment decisions in both the public and private sectors, 

(2) give careful consideration to improving rural infra-structure, and to the 

possible location of new modern sector activities in areas where wages have 

not yet reached the distorted levels typical of established urban centers, 

and (3) allocate a larger share of development budgets to productive employ

ment-creating activities, as opposed to education, than has been the pattern 

in the last decade. 
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Edwards, Edgar 0., and Todaro, Michael P., "Educational Demand and Supply in 

the Context of Growing Unemployment in Ten Developed Countries," 

World Devel., Vol. 1, Nos. 3 and 4, March/April 1973, Pp. 107-118. 

This is a non-empirical article that deals with the phenomenon of 

high demand for education, along with high rates of unemployment in LDC's. 

They argue that the excess demand for education results from an ex ante 

rational, though ex post inflated, private calculation of the excess of 

benefits over costs of further schooling even as the number of educated
 

unemployed rises.
 

They agree that employment opportunities in the modern sector are 

artifically restricted becauses (1) factor prices are distorted, capital 

underpriced, labor overpriced; (2) technology is often borrowed from advanced 

countries where labor is a relatively scarce resource; (3) job specifications 

require excessive education; and (4) excessive resources are devoted to 

education. 

Demand for post-literacy education is inflated becauses (1) the 

income differential between the modern and traditional sectors is artifically 

high; (2) employers give preference to the better-educated;. and (3) the pro

portion of the costs of education which are borne privately is usually 

nominal. 
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Emmerij, L., "Education and Employment: Some Preliminary Findings and 

Thoughts," Int. Lab. Rev., Vol. 107, No. 1, 1973, pp. 31-42. 

Education is seen as a method to reduce structural unemployment by 

providing the workers with necessary skills and giving proper view of job 

expectations. This second phase should be aimed at reducing partial surplus 

conditions in the economy, that is, to improve the labor allocation to all 

jobs. Data for Ceylon, 1969-1970, indicate higher unemployment rates for 

the educated in all age groups, which seems to imply that a misallocation 

of educational resources exists. Further the skills obtained in education 

are not those which are necessary to obtain work and wage scales tend to 

encourage long job search efforts. Government alternatives include: (1) 

emphasis upon the school in connection with community development, e.g., 

rural development centers; (2) government policies to narrow wage differen

tials (e.g., encourage technical positions); and, (3) increase on-the-job and 

off-the-job training opportunities. 
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Epstein, Erwin H., "Social Class, Ethnicity and Academic Achievement; A 

Cross-Cultural Approach," in J. Negro Education, Vol. XLI, No. 3, 

Summer 1972, pp. 202-215.
 

Epstein discusses the impacts of social class and ethnic "discrimina

tion" on academic achievement, and the ramification each has on social equity 

and viability of democratic institutions. Because adequate data on social 

class, ethnicity and achievement are difficult to obtain, analysis is confined 

to studies made in the U.S. and the author's observations in the Peruvian 

highlands. 

This weakens the conclusions, but general consistencies are noted. 

It appears that in societies where ethnic differences are pronounced 

or easily visible such as the U.S., they will have greater impact on achieve

ment. In Peru, however, where there also exist deep ethnic cleavages, social 

class, religion, customs, etc., bear a stronger impact on achievement than does 

the less visible ethnicity. Epstein does not address the role of education as 

an agent of equity or distribution of opportunity. 
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Essang, 	 Sunday M., and Mabawonku, Adewale, Determinants and Impact of Rural 

Urban Migrations A Case Study of Selected Communities in Western 

Nigeria. Dept. of Agricultural Economics, Michigan State U., East 

Lansing, Michigan, 1974, 34 pp. 

Data was collected by interview from 480 rural-urban migrants, and 

estimates of the strength of the following variables on the rate of rural

urban migration were made using linear function and log linear function 

equations: (1) mean age of rural family members, (2) years of schooling, 

(3) distance from the rural area to the urban center, (4) rural-urban earnings 

differential, (5) presence of relatives of migrants in urban areas, and (6) 

an index of urban attractiveness.
 

A series of estimates are presented, all containing variables one
 

through four, and combinations of these from with variables five and six. 

Predictive accuracy of the linear functions is slightly higher than the log 

functions (average R2 for linear equations is .835, for log functions is .77). 

Positive regression coefficients are associated with all variables except 

distance, and all are significant at the 5 percent level except urban attractive

ness which is not significant in any of the four equations where present. 

Impacts of rural-urban migration on the rural economy are discussed, 

including effects on outlays for hired labor, farm size, earnings, and the 

transfer of capital.
 

Because migration is associated with average age of the family and 

education, increased expenditures for education seem likely to promote migra

tion. These findings imply that younger family members would leave, requiring 
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management of farms by older people and hired help. These conditions will 

cause farm productivity to fall, and costs to increase, further destabilizing 

rural economic relations.
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Evenson, P., "Research, Extension, and Schooling in Agricultural Development," 

in Education and Rural Development, edited by P. Foster and J. R. 

Sheffield, World Year Book of Education, 1974, pp. 163-184. 

Eleven major crop-producing regions are defined geographically and 

these are then broken down further into micro-regions. Each micro-region 

can identify a production function of a single crop where the output is 

related to the farming technique used and the vestor of inputs (i.e., land, 

fertilizer, labor). At any point in time, there exist some maximum states 

of technology which may or may not be used to its full extent. Schooling or 

human capital investment has a major impact on the type of farming technique 

that each individual farmer is using. Further, it has an impact on borrowing 

production methods from other micro-regions. 

Inter-regional comparisons for the year 1965, show that most agricul

tural research has been focused on extension. Other studies have shown, 

using a Cobb-Douglas specification, that extension and schooling are substi 

tutes. The growth in a micro-region is determined byt (1) micro-region exten

sion, (2) micro-region schooling, (3) extension and schooling in other micro

regions, (4) sub-region research, (5) technology gains in other sub-regions, 

(6) research in the region, and (7) research in other regions. This indicates 

that a micro-region can only control two of these factors. For LDC's, extension 

should be coupled with sub-region research in order to attain higher productivity. 

I 
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Fane, George, "Education and the Managerial Efficiency of Farmers," Rev.
 

Econ. Stat., Vol. LVII, No. 4, November 1975, pp. 452-462. 

This analysis is concerned with measuring the influence of education
 

on the cost-efficiency with which farmers combine various broadly defined
 

inputs. 
The data (U.S. Census of Agriculture, 1959) refer to counties in
 

Indiana, Illinois, Iowa, and Missouri.
 

The basic model assumes that each farmer is a price-taker in the
 

market for his factor inputs, and attempts to select these inputs so as to
 

produce any given level of output at minimum average cost. 
If perfect infor

mation about technology and factor prices were available, it would be possible
 

to achieve full cost minimization; however, in practice, managerial decisions
 

must be taken on the basis of uncertain forecasts of prices and imperfectly
 

understood technology. Therefore, actual cost will usually exceed the
 

theoretical minimum. 
This study uses estimates of the production function
 

parameters and of the prices of farm factor inputs to estimate the theoretical
 

minimum cost of achieving a given level of production, and compares this with
 

the actual cost of using observed inputs. 
The ratio of the excess cost of
 

the actual inputs to the theoretical minimum is a measure of managerial failure.
 

The author develops a connection between the mathematical expression
 

for managerial failure and information theory; specifically, he demonstrates
 

that the natural logarithm of the ratio of actual variable cost to the
 

theoretical minimum is the measure of inaccuracy of predicting the optimum
 

share of expenditure to devote to each factor. 
There is, therefore, a simple
 

direct relationship between the conventional measure of the information provided
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by different sets of predictions and their values to the farmer in terms of 

cost savings. The model that is estimated postulates that education may help 

to reduce information inaccuracy. 

The most important finding is that, at a given scale of production,
 

farmers with above average levels of education manage to operate significantly 

nearer than average to the theoretically estimated. point of minimum cost. 

These results are consistent with Huffman, W., "The Contribution of Education 

and Extension to Differential Rates of Change," unpublished Ph.D. dissertation, 

University of Chicago, 1972. Another result is that there are economies of 

scale in the uses of information, in the sense that the return to education, 

as an aid to decision making, is an increasing function of scale. 
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Farooq, S., and Tuncer, B., 'Fertility and Economic aid Social Development
 

in Turkey: A Cross Sectional and Time-Series Study," Pop. Stud.,
 

Vol. 28, No. 2, 1974, pp. 263-276.
 

This paper is concerned with the impact of modernization on the fertil

ity levels in Turkey, which started deliberate efforts at economic, social,
 

and political transformation in the early 1970's. 
Using the "province" as
 

the unit of observation, and from 1940 census data, the technique of reverse
 

projection was used to estimate the provincial crude birth rates. 
Since
 

1955 there was shown to be a consistent decline in the fertility level.
 

A chain-relationship model was estimated using both cross-sectional
 

and panel data. 
The major finding of the study was that in Turkey, continuing
 

modernization and the concommitant spread of female education will result in
 

a continuing decline in the fertility rate. 
The authors argue that this
 

negative relationship is largely due to factors other than the usual associa

tion between education and the opportunity cost of female employment, such as
 

changing attitudes and tastes.
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Fields, 	 Gary S., Private Returns to Investment in Higher Levels of Education
 

in Kenya, Discussion Paper 19; Center for Research Economic
on Develop

ment, Univez'sity of Michigan, Ann Arbor, March 1972. 

The author used rate of return analysis using government salary scale
 

to determine benefit streams. Since
the private majority of students with
 

post-secondary schooling are employed by the government, little 


a 

bias is
 

expected.
 

The author found a positive relationship between schooling completed 

(years) 	 and starting government salaries. Unemployment was not serious for 

individuals with post-secondary education, for those with secondary education, 

unemployment ranged from a level of 0.8 percent to 14.3 percent during the 

years 1965-1968. This large increase was partly due to the increased job
 

search time. Unemployment was determined by coding the predominant activity
 

for the 	year in question and this procedural change implies that unemployment 

was underestimated in earlier years. 

Average annual costs (recurrent expenditures and amortization of cur

rent development minus expenditures and depreciation on existing capital stock) 

have declined for all levels of education between 1969-1971 (note these are
 

special 	costs of education). This has led to higher private rates of return
 

and a consistent demand for education. Under the present full subsidy pro

gram private rates of return for 1971 range between 30.7 percent and 31.3 per

cent but with "pay as you go" rates drop to 18.6 percent and 18.7 percent.
 

Kenya's educational system is financed by a regressive tax system and those
 

attending post secondary education are from a relatively economically advantageous
 

VI3
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group. By initiating a full-cost percentage of income loan program for 

financing, there would be less redistribution of income from poor to rich, 

and it would provide an incentive for more dedicated students who would 

seek educational efficiency (since lower annual costs would lead to lower 

repayment rates). Alternatively, a progressive tax structure could be 

introduced. 
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Fields, 	 G. S., "The Private Demand for Education in Relation to Labour Market 

Conditions in Less-Developed Countries," Econ. J., Vol. 84, No. 336, 

1974, pp. 906-925. 

This article is based on the author's doctoral dissertation (1972).
 

The purpose is to give an economic explanation of the strong continuing demand 

for education in developing countries when many LDC's have a surplus of 

educated labor. The primary motive for private educational demand is to 

improve personal, social, and economic status. Demand may depend upon the 

expected rate of return to a given level of schooling. 

These rates of return are determined by the present value method. 

Three models of labor market behavior are developed to explain the high demand 

for education, (1) bumping model, (2) labor market stratification model, 

(3) pooling model. From these models, three explanations for a high educa

tional demand were identified (1) the demand for education may be inelastic 

with regard to private returns, (2) the present value may be large enough such 

that education is a sound financial investment, and, (3) the present value of 

educational investment may be relatively inelastic with regard to supply of 

educated workers. One suggested recommendation is that government policies 

should be designed to reduce the present value and thus slow the over-invest

ment in education. 

vv
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Foster, P. J., "The Vocational School Falacy in Development Planning," in 

Education and Economic Development edited by C. A. Anderson and 

M. J. Bowman, Aldine Publishing Co., Chicago, 1966, pp. 142-166.
 

The important difference between LDC's educational system and devel
oped countries is that LDC's have limited alternatives outside formal educa

tion. The author identifies a major unemployment problem because of the 

"educated" person's reluctance to enter into manual occupations as being a 
fallacious argument. Recent findings indicate that the curriculum has little
 

influence on vocational aspirations (this supported by a survey of 210
was 


school children who were 
asked their vocational preference if they were
 

completely "free" to choose 
and their vocational expectations). A major
 

constraint to farming 
as a vocation was the traditional rural structure and
 

the lack of amenities not the perceived income 
or the prestige associated with 

the job. 

Essentially, vocational aspirations are largely influenced by factors 

which lie outside the schools. The student's perceptions of reality (actual 

opportunities) were found to be highly realistic. This implies that formal, 

technical, vocational in agricultural instruction alone will not check the 

movement out of rural areas, or necessarily impact the rate of economic devel

opment. Rather incentives within the structure of economic system and the 

degree to which entrepreneurial activity is supported in socialthe environ

have a greater impact on development.ment Without such an environment no 

amount of education can be effective regardless of its focus, technical or 

general. 
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Freeman, Harold, The Role of Agricultural Education in the Economic Develop

ment of Thailand, Stanford University, Ed.D. Dissertation, 1965. 

This study hopes to establish the extent to which formal agricultural 

education is contributing to the development of the agricultural sector. 

Between 1960 and 1964 the percentage of government expenditure on education 

remained near 15 percent. The Thai government has identified the need for 

emphasis on vocational education such that the base for technological progress 

can be laid (1962). 

Vocational schools are divided into three levels, juniors (grades 8 

- 10), senior (grades 11 - 13), technical institutes (grades 14 - 15). The 

major obstacle confronting this program is the lack of adequate supplies and 

facilities. A survey of institutions which hire agricultural school graduates 

shows that the demand for graduates exceeds the supply and is expected to con

tinue for the near future whereas the demand is less than supply for graduates 

of the technical schools. The three employment lines op to agricultural school 

graduates are teaching, farming or government work. The study shows that most 

of the entering 3tudents have no previous agricultural background and the 

school provides little practical experience. It is heavily oriented towards 

formal education and graduates have little understanding of agriculture. 
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Frits, James C., "The Results of Motivational Training in Eduador: A Search 

for a New Development Equation," Appendix A to Final Report Personal 

Services Contract AID-518-322-5, 15 October 1972 - 15 December 1975.
 

Assessment of training by an independent Ecuadorian corporation CEMA 

(Center for Motivation and Advisory Services). A four-year program to contrib

ute to national development through motivational training, research and counsel

ing services. Study, followed a format suggested by McClelland's (1969) on 

achievement motivation in which effectiveness was measured by activities 

actually performed. Activities were compared to a control group. 

Skills or Benefits from CEMA were divided into two categories: 

(1) 	 internal -- used for personal benefit not in action for group, 
e.g., becoming more self-confident 

(2) external --	 applied to ones environment, e.g., applying new 
skills to ones job or participating actively in 
community affairs. 

The project took into account time (different for change to take place in 

different people) and several domains: 

cognitive -- knowledge and intellectual thought processes. 

affective -- feelings, attitudes and emotions. 

psychomotor -- learning a muscular or motor skill. 

Rejection of innovation could take place at any level. 

The sample was well educated relative to the average Ecuadorian 

population: 15 percent school supervisors, 19 percent school teachers, 

35 percent health workers, 16 percent professional change agents, 15 percent 

non-profit change agents. Training significantly increased awareness (open

ness to new experiences). 
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Ex-trainees became more future oriented, more openly critical of their 

organizations, more likely to use informal address, less likely to use or 

accept authoritarian methods of resolving conflict, more inclined to work 

through groups. Change agents scored higher than the control group earning 

90 percent of points to be allocated for changed behavior. The author could
 

not pinpoint evidence that this leads to more rapid social and economic change. 

I 
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Fuller, 	William P., "More Evidence Supporting the Demise of Pre-Employment 

Vocational Trade Training: A Case Study of a Factory in India," 

Comp. Educ. Rev., Vol. 20, No. 1, February 1976, pp. 30-42. 

This study examines the relationship of vocational training and per

formance in specific jobs. It explores the relative effects of alternative 

types of job training on the performance and promotion of tradesmen in a 

large, modern factory in South India. Using linear regression analysis, 

it was found that additional years of secondary performance add to worker 

performance, and may improve a worker's ability to learn on the job. It 

was also shown that the type of training is related to job performance: 

workers who mastered their trade in a firm are more productive than workers 

who graduated from a vocational institute, but workers trained in a vocational 

institute are promoted more rapidly within a trade than other workers (trained 

in a firm). 
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Gafsi, Salem, Green Revolution The Tunisian Experience, Ph.D. dissertation, 

1975, University of Minnesota, 271 pp. 

In order to explain use of high yield durum and bread wheats in
 

Tunisia, two regression models are developeds (1) "Behavioral" -- assuming 

superiority of high yield seeds; (2) production function. Data was collected 

from 375 farms in two regions in north Tunisia with different average rainfall 

values during the years 1972-73. 

Conclusions: Degree of adoption of high yield grains is best ex

plained by: 

Case l: (a) price of ordinary yield grains, (b) resource endowments, 

(c) rainfall, (d) term of use. Significance and sign of 

parameters differ for durum and bread grains. Family size 

and education bear small relation to use. 

Case 2: Application of high yield durum is neutral; application of 

bread wheat is non-nioutral: farm size is important. 

Educational, attitudinal, and soclo-economic variables are generally ignored. 
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Galtung, Johan, "On the Relationship Between Human Resources and Development: 

Theory, Methods, and Data," J. Devel. Stud., Vol. 8, No. 3, April 

1972, pp. 137-154. 

This article is a critique of simple linear regression analyses of
 
the relationship between education and economic development. It is argued 
that investigations are incorrect which assume human resources (education) 
as the independent variable, that such analyses do not make any assumption 

about the process of how education contributes to development or vice versa.
 
Also such analyses make one miss the insight that can be derived from the 
study of transition points, i.e., points where there is a change from pre
dominance in growth of human resources (education) to predominance of growth 

of development (or vice versa). 

Using data from a study by Prof. F. Harbison of Princeton, 38 LDC's 
are studied for the years 1950, 1955, 1962, and 1965. The empirical methodol

ogy employed in this paper is bivariate diachronic analysis (BDA). This 
analysis is concerned with "shapes of trajectories"; the author took human 
resources data (primary, secondary, and teritory school enrollment ratios) 
together with development data (GNP per capita and/or energy per capita) and 
developed "trajectories" for distribution of less developed and developed 
countries. That is, the author combined countries into groups (Mexico, 
Ecuador, Costa Rica, Columbia, Brazil, Cuba as one excup; Panama and Chile 
as another, etc.) and plotted (by the method of BDA) the relationship between 

development and education. Six basic shapes of these relationships or "trajec

tories" were identified. 

'U 
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The author then concludes that from these shapes, the assumption of 

linearity employed in synchronic (linear regression) analysis is unwarranted. 

Specifically, the linearity assumption avoids any critical investigation of 

the underlying process by assuming human resources as the independent variable. 

The diachronic analysis allows the investigator to see society as a market 

where human resources and development are both inputs and outputs, and allows 

the study of transition points. 
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Gintis, 	Herbert, "Education, Technology, and the Characteristics of Worker 

Productivity," Amer. Econ. Rev., Vol. 41, No. 2, May 1971, pp. 266-279. 

This article is a critique of the view that the main effect of school

ing is 	 to raise the level of cognitive development (and thereby explaining 

the relationship between schooling and earnings). It is argued that the 

contribution of schooling to worker earnings cannot be explained by the 

relationship between schooling and the level of cognitive achievement. 

The author reviews various studies, and specifies two regression models 

that indicate that, from the results of the studies, noncognitive personality 

characteristics have a direct bearing on workers' productivity and earnings, 

while the link between schooling, cognitive ability, and earnings is incor

rect. The author then reviews a list of personality traits that (he argues) 

are developed through schooling, and therefore effect earnings -- "subordi

nating, Discipline, Modes of Response, and Motivation according to external 

rewards."
 

A)
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Godfrey, E. M., "Economic Variables and Rural-Urban Migration: Some Thoughts 

on the Todoro Hypothesis," J. Devel. Stud., Vol. 10, No. 11, October 

1973, pp. 66-78. 

This article criticizes the Todoro approach to net urban-rural migra

tion because it does not include specifically a variable for educational 

change. Using data for Ghana for the years 1955-1965, a migration model is 

specified allowing for an education variable, and the results are compared 

with results using Todoro's model. The model that included the education 

variable did not explain migration any better than the Todoro model, but the 

author's argued that this could be due to poor data. 
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Godfrey, Martin, "Education, Training, Productivity and Incomes A Kenyan 

Core Study," Institute of Development Studies Discussion Paper, 

University of Sussex, Brighton, England. 

This paper reports an attempt to measure the effects of education, 

training, and other factors on productivity and income, using as a proxy for 

productivity the performance in government trides tests of craft skills. 

The sample is interviews made in Kenya, January 1973. The survey suggests:
 

those who have undergone full-time training courses do worse at all grades 

of tests than those who have not; schooling appears to be of small signifi

cance in explaining that pelformance, and the market for skilled and semi

skilled labor may be one where schooling and training background may not 

be particularly important determinants of rewards. 

/
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Goldfarb, Marsha, Some Evidence on Educational Relationships in Chile, 

Economic Growth Center, Yale Univ., 1972. 

The report provides two exploratory analyses to improve knowledge of 

costs, benefits and production technology in education in Chile. The first 

study tries to predict the dropout rate of students in the private sector. 

This is important in correlating a link between input costs of education to 

outputs of education. If $X are spent oz 10 students and 6 dropout, the 

result is much different than spending SX's and only 1 dropping out. This 

analysis shows that one may be able to manipulate some variables in order to 

reduce the dropout rate (dropout rate = f (school characteristics, teacher 

characteristics, administrative and financial characteristics, income and 

cost characteristics of student body, economic situation of the area of the 

school). The survey covered 1,908 schools and 11,111 teachers and regression 

analysis was used on small subsamples of independent variables. 

Results of regressions are: 

1. school facilities are significant in explaining dropout rates in 

urban schools.
 

2. 	 regressions are far less satisfactory for rural schools than urban. 

3. 	 financial variables (such as percent of student's receiving scholar

ships) are significant. 

4. 	 formal educational attainments of teachers did not influence 

dropout rates. 
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The second study considered what factors affect worker's incomes in
 
Santiago manufacturing. It compares 
 the effects of years of education to
 
effects of a number of other human 
 capital variables on workers earnings in
 

Santiago. The workers basic earnings plus fringe benefits 
were regressed
 

against (1) years of formal education, (2) diploma effects, 
 (3) educational
 

tracking, (4) 
 whether worker has had special training programs, (5) age, 

(6) years at firm, (7) union membership, (8) marital status, (9) health, 

(10) industry of employment, and (11) size of firm variables. 
A sample of
 

2,877 was used and stratified into subsamples of white collar male, blue collar 

male, white collar female, and blue collar female. 

The results of regression analysis are: 

(1)worker's incomes are reliably associated with worker experience,
 

age, and years at the firm.
 

(2) education variables have mixed effects. 
Years of education have
 

a major impact only on earnings of male white collar workers, 

but there are diploma effects. Educational track is significant 

for the other three subsamples. 

(3) marital status and firm size affect income positively. 

(4) special training programs often raise income 

(5) if education is used to explain income without controlling for 

age, seniority, and other differences than the return to education 

will appear much higher than it is. 

A further result of the research showed that private educational costs 
are but a fraction of total costs, thus private rates of return are higher 

than social. The calculation of rates of return ignores income distribution 
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effects of subsidizing secondary and uni versity education and rates of return 

to education may be overstated if the co-variance of other labor market 

variables to education are not netted out. Also, rates of returns are 

allegedly too low because they ignore important externalities of education. 

It is noted that rate of return calculations may be in error unless adjusted 

to the probability that the worker will be unemployed. In general, the 

lockstep between formal education and growth generation skills has never 

been fully demonstrated.
 

/
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Gounder, A. M Nalla, "Investment in Education in India," J. Human Res., 

Vol. 2, No. 3, Summer 1967, pp. 347-358. 

Internal rates of return are estimated for 1960-1961 using age-earnings 

profits. The author found that rates of return decline with the level of educa

tion and that rates of return to physical capital exceed rates of return to 

education at all levels except primary schooling. It was shown that educa

tional capital grew at 48 percent as opposed to 60 to 70 percent for physical 

capital despite the belief that physical capital is thought to depreciate 

over time while human capital appreciates via experience. 

Emphasis should be placed on primary education facilities to improve 

the level of schooling completed and greater emphasis on primary education 

would be desirable. The higher rate of return on physical capital may lead 

to accelerated economic growth which would lead to expanded capability to 

support education. If education is emphasized while its return is lower, 

then the econony's capacity to support education and the resources available 

for education may dwindle. 
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Griliches, Zvi, "Capital-skill Complimentarity," Rev. Econ. Statist., Vol. LI, 

No. 4, November 1969, pp. il65-468.
 

This analysis draws upon the author''3previous work, "Notes on the 

Role of Education in Production Functions and Growth Accounting." The fol

lowing three input demand model is used for testing the possibility that
 

"skills" or "education" is more complimentary with physical capital than
 

"unskilled" or "raw labor"i 

(1) n S/N= a, + (N - Nnn)ln W/Z + (Nsk - N ) in R/Z
 

(2) la S/K = a2 + (Nsn - Nkn ) In W/Z + (Nsk - Nkk) in R/Z
 

where NE raw labor; k- capital; s- skill (schooling) corresponding rental
 

prices: W, R, and Z.
 

Constant returns to scale are assumed. Also, Nij = Vjcaij, where Vj 
.th 

is the share of the j- factor in total costs and the cij's are the Allen-Ugawa 

partial elasticities of substitution (aij = aj i and aii< o) The hypothesis 

can be restated:
 

o<ank >ask andakn > as,
 

and implies a negative coefficient for in R/Z in (1) and for W/Z in (2).
 

Equations (1) and (2)are derived demand equations from a production
 

function / = F (N,S, K). The hypothesis is that skilled labor is more
 

complementary with physical capital than unskilled labor can be restated as
 

saying that the partial elasticity of substitution between capital and
 

unskilled labor is greater than the partial elasticity of skill labor and
 

capital.
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Griliches assumes that the price of skilled labor (Z) has been
 

equalized by the mobility of educated labor, and hence is treated as con

stant across states and industries.
 

Two measures of skill are useds (1) an all inclusive "quality per
 

man"i measure using the observed occupational and sex distribution within an
 

industry and state and national average earnings by occupation and sex to
 

"predict" the earnings (earning power) of the average worker in the particular
 

industry and state, (2) the second measure is just the ratio of the number of
 

skilled to unskilled workers, where "skill" 
is defined as all workers who are
 

not laborers, operatives, or service workers. 
In both sets of data it was
 

found that "skill" or "schooling" is more complimentary with capital than is
 

unskilled or unschooled labor.
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Griliches, Zvi, and Mason, William M., "Education, Income and Ability," 

J. Polit. Econ., Vol. 80, No. 3, Part II, May/June 1972, pp. S74-SIo4. 

This article is concerned with the effect of education and ability
 

on income. The basic problem and analytical framework can be demonstrated
 

as follows:
 

Let income be a linear function of education and ability, or,
 

(1) Y =a +B 1 E+B 2 G+u,
 

where Y = income; E = education; G = ability. Other factors representing income
 

are assumed random and uncorrelated with E and G.
 

The contributions of authors who ignore the interaction of education
 

with ability may result in estimates of the education-income relation that
 

are too high. If education and ability are positively associated, then
 

such least squares estimates will be biased upwards by the amount Bz bGE, 

where bGE is the regression coefficient of ability or education in a partic

ular sample. Part of the analysis of this paper is concerned with the magnitude 

of this bias via the income generating equations containing measures of both 

of education and ability. 

In the data the output of the educational process is measured by the
 

number of school grades completed in the formal education system, while ability
 

is measured by the performance on a test at an age when most of the schooling
 

has already been completed. The data are based on a 1964 sample of U.S.
 

military veterans. The variables measured include scores on a mental ability
 

test, indicators of parental status, region of residence while growing up,
 

school years completed before service, and school years completed after
 



Griliches, Z. (cont.)
 
Page 2
 

service. Thus, the separate effects of parental background, intelligence, 

and schooling are explored. 

The measures of education and ability are far from ideali for the 
education of variable E, what would be ideal is a measure of education 

achieved. What is obtained is the years of schooling completed (S) without 

reference to the conditions under which individuals obtained their formal 

schooling and the kinds of schooling pursued. The discrepancy between S 

and E is defined by G + M as "quality" (Q), where E = Q + S, (quality is 

assumed uncorrelated with S). But Q is likely to be correlated with ability 

because (1) there is some correlation between socioeconomic status and 

ability, (2) more able students are likely to get into better schools, and 

(3) performances on intelligence tests taken at age 18 or so reflects in 

part differences in both the quantity and quality of education. 

Allowing for the differences in quality of education makes the assess
ment of the bias in equation (1) more complicated. The true income generating 

equation becomes
 

(2) Y- a + B1 E + B2 G + u 

= a + B1 S +.B 1 Q + B2G + u 

In this framework, ignoring not only G but also P leads to the same 

result as before since b.S (the regression coefficient of quality on quantity 

of schooling) is zero by assumption. But when a measure of ability is included 

in the estimating equation, the estimated education coefficient becomes bXS.G 
B1 + B1 bQS.G where bQS.G is the partial regression coefficient of quality
 

on quantity of schooling, holding ability constant.
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The upward bias due to the omission of ability is eliminated in the 

following way 

It is demonstrated that 

Qs. G - GS/ rGS) 
2
 

when rGS is the square of the correlation coefficient between quantity of
 

schooling and individual ability; is the regression coefficient of educa

tional quality on individual ability; bS is the regression coefficient of 

individual ability on quantity of schooling. Since both bS and bQG are 

positive, then bQS.G is negative. If equation (3) is substituted into 

bS.G = B1 + B1 b S.G (page 3) 

then (4) b G = B + BI (-b ' is /(I-r 2 s) 

- B1 - B1 b . bS/(lr2)S 

Since bX = B1 + B2 bGS, , in going from bXS to bXS.G reduces the coefficient 

from schooling. 

However, this result introduces another upward bias due to the correla

tion of ability with quality of schooling. (The biS term > bYS.G not only 

because bGS is positive in (4) but also because b- is positive.) Griliches 

and Mason by-pass this bias by concentrating on that part of schooling during 

or after military service, i.e., post-service schooling. 

The ability variable is less than ideal because it is obtained after 

most of the formal schooling has been completed, and may contain errors (random 

or non-random) due to earlier acquired ability. To circumvent the effect on 

random errors (which would understate the effect of ability on income, 

biasing the estimated education coefficient upward), another model is 
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specified which contains an unobserved achievement variable in place of 

measured ability.
 

Before discussing the results of the regression analyses, the following 

is a list of the variables used:
 

Personal Backgrounds age, color, schooling before service, total 

schooling, post-service schooling, the Air Force Qualification Test, length 

of active military service, father's schooling, father's occupation, current 

location, grew up in south, large city, or suburb of large city.
 

Current Achievements length of time in current job, never married, 

current occupation, actual income, log actual income. 

The findings support the economic and statistical significance of 

schooling in the exploration of observed differences in income. They also 

point out the relatively low independent contribution of measured ability. 

The author's conclude that the bias in the estimated coefficient due 

to the omitted ability dimension is not very large. The results throw doubt 

on the asserted role of genetic forces in the determination of income. If 

AFQT is a good measure of IQ and if IQ is largely inherited, then the direct 

contribution of heredity to current income is minute. 

The above findings (as the authors note) are based upon post-service 

education. The coefficient on pre-service schooling falls more (this implies 

a larger bias), but the authors attribute this to the interrelationship between 

test scores and father's status variable and the omitted variable of the 

quality of schooling. 
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Griliches, Zvi, "Estimating the Returns to Schooling: Some Econometric Prob

lems," Presidential Address, 3rd World Congress of the Economatic 

Society, Toronto, August 22, 1975, January 1976. 

This article discusses some of the problems in estimating an "earnings 

function," or a relationship between earnings and education. With respect to 

simple least squares estimates of earnings functions, the problems of neglect

ing the "ability" variable is discussed, which is solved by finding a good 

ability measure or by estimating its effect in some errors -- in variables 

context. Also, the problem that schooling is the result, at least in part, 

of an optimizing behavior based upon some anticipated earnings function, and 

to the extent that the "errors" in the ex-post and ex-ante earnings functions 

are correlated they will be transmitted to the schooling equation and induce 

an additional correlation between schooling in. such equations. This suggests 

the use of simultaneous equations methods in estimating the co-efficient of 

schooling in such equations. 

Griliches demonstrates theoretically that: 

1. 	 In optimizing models there is no good a priori reason to expect 

the ability bias (or the direct coefficient of a measure of ability 

in the earnings function) to be positive. Empirically, Griliches 

notes that treating the problem by including direct measures of 

"ability" in the earnings function indicates a relatively small 

direct contribution of "ability" to the explanation of the observed 

dispersion in expected and actual earnings. 
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Hailer, T., Education and Rural Development in Colombia, Ph.D. dissertation
 

Purdue University, 1972.
 

In this dissertation, Hall_ attempts to evaluate the contribution of 

primary school in Colombia to family income, and to develop a model relating 

education to agricultural development. To test several hypotheses, Hailer 

uses 	a production function model and a rate of return model. 

Data was obtained for four regions typifying transitional rather than 

a dual economic structure, with many small and medium sized farms using varying 

amounts of modern inputs. The farm regions are 

(1) 	 Malagat tobacco region with much share cropping 

(2) 	 Moniguira: mixed farming for primarily local markets 

(3) 	 Chinchin: coffee growing region using modern varieties, mainly 

family operated 

(4) 	 Espinal: modern roads and technology allowing wide distribution 

of cotton, sesame, livestock and rice. 

Farm production data comes from local farmers interviewed (74 to 77 per site) 

and school costs data was provided by the government. 

The production function model followed the Cobb-Douglas function, 

relating three capital inputs, two types of labor inputs, land and education. 

This model allows isolation of both worker and allocative effects of education. 

Over all regions, the basic model parameters were significant at the 5 percent 

level (without the education variable). Adding a continuous education variable 

provided a significant coefficient at the 10 percent level for only one area. 

Using dummy educational variables fielded no significant parameters associated 
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with education. Under the most complicated specification, education was found 

to be significant for vaxious categories, but many had negative signs. These 

categories suggested that allocative effects do exist. 

Schooling, therefore, does not appear to contribute to increased farm 

family incomes. Nor does it develop worker effects, although allocative effects 

are 	detected.
 

The 	following are results of five hypotheses tested:
 

(1) 	School does not lead to increased incomes, except occasionally.
 

(2) 	 Although no worker effects exist, there is an allocative effect 

through use of farm inputs. 

(3) 	 Impact of education on production seemed to vary with type of 

production activity and modern technology; it is firmly estab

lished only for the most modern jegion (4 above). 

(4) 	 The influence of education by input varied with region. 

(5) 	 Cost. benefit analysis suggested that social returns did not 

match costs of education except in one area. 
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Hansen, 	 W. Lee; Weisbrod, Burton A.; and Scanlon, W. J.; "Schooling and Earn

ings of Low Achievers," Amer. Econ. Rev. 60, June 1970, pp. 409-418. 

This article analyzes the relationship between schooling, ability,
 

and income of low achievers. The sample studied consisted of 17-25 year old
 

men rejected by the Selective Service System because of low AFQT scores. 
The
 

technique used to determine the relationship of schooling, ability, and income
 

was linear regression analysis. Income was the dependent variable, age, race,
 

size of family of origin, whether the family of origin was intact, education,
 

job-training, marital status, and AFQT scores were the independent variables.
 

The results were that schooling is relatively unimportait as a deter

minant of income.
 

The coefficient on education drops about 50 percent when the AFQT
 

variable is introduced into the equation, and drops even farther when the
 

job-training and marital status variables are introduced.
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Harberger, A. C., "Investment in Men Versus Investment in Machines: The
 

Case of India," in Education and Economic Development, edited by
 

C. A. Anderson and M. J. Bowman, Aldine Publishing Co., Chicago, 

1966, pp. 11-50.
 

The data are based on a survey by the Reserve Bank of India covering 

1,001 companies in all industries. To estimate social return to capital, 

five methods were employed: Method 1: ratio of net income (inclusive of 

corporation income tax payments), to the net blue book value of physical 

assets; Method 2: ratio of net income to estimated net blue book value; 

Method 3: ratio of true net income to true net assets; Method 4: cash flow 

approach and the estimated net rate of return is that which yields zero 

present value; and Method 5: uses gross book values to estimate rate of 

return when present value is zero. The data were also adjusted to account 

for problems such as price levels. The marginal productivity of capital for 

1955-1959 was found to vary between 17 and 26 percent for the most refined 

data adjustment with the results varying with the "method" used to estimate 

the social return to capital. The point was that in general physical capital 

was highly productive for this period. 

Education data was divided by earnings per month and schooling level. 

The author found that age-earnings profile peaked earlier for those workers 

with lesser education (later for those with more education). The estimated
 

rates of return (these are the most "refined" estimates) were 10 to 12 percent 

for secondary schooling and 16 to 17 percent for higher education. It should 

be noted that physical capital estimates were designed to be "over-estimates" 

indicating productivity of investment in physical capital exceeds that of 

human capital. 
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Harbison, Frederick H., "The Education-Income Connection" with Statistical 

Appendix by Joan Mazuhnic, a paper prepared for the Princeton Univer

sity, Brookings Institution Project on 
-Income Distribution in Less 

Developed Countries, USAID, November 1974. 

This article is a survey of some of the results of studies in education 

and the distribution of the income. The following is a statement of Harbison's 

abstracts of specific articles: 

Joan Maruhnic finds: (a) most developing countries devote suba 

stantial portion of GNP to education; (b) less developed countries, 

in contrast to more developed, appear to allocate a greater propor

tion of total public expenditures to higher education; (c) the pro

portion of students in secondary, and particulaz-.y higher education, 

is much smaller in less developed than in more advanced countries; 

(d) in less developed countries, the annual per-student expenditures 

on secondary and higher education are higher than in the more advanced. 
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Harbison, Frederick H., "The Generation of Employment in Newly Developing 

Countries," in Education, Employment, and Rural Development, James R. 

Sheffield, ed., East African Publishing House, Nairobi, Kenya, 1967. 

This is a non-empirical survey of the problem of unemployment in 

developing countries. The reasons given for the high rates of unemployment 

in developing countries are, high rates of population growth, use of new, 

labor-saving technology in industry, income distribution inequalities, and 

using aspirations through the expansion of education. It is argued that a 

rural transformation -- modernize traditional agricultural and rural life 

is as important as industrialization, but this policy could not eliminate 

all unemployment in most developing countries. A policy of limiting popula

tion growth is called for. 
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Harbison, Frederick H.; Maruhnic, Joan; and Resnick, Jane R.; Quantitative 

Analysis of Modernization and Development, Industrial Relations 

Section, Princeton University, Princeton, New Jersey, 1970. 

The purpose of this volume is to explore and apply various methods of 

ranking, classification, and comparison of countries, or regions within 

countries, on the basis of quantitative indicators of development and modern

ization. The organization of the text is as follows: Chapter 1 is an intro

duction, discussing the objectives, data, and outline of analysis; Chapter 2 

presents and applies the "taxonomic method" for ranking and classification of 

countries on the basis of various combinations of indicators. (Separate con
sideration is given to the 112 countries and five sub-groups: Latin America, 

Asia, Middle East/North Africa, sub-Saharan Africa, and developed countries.) 

Chapter 3 is devoted to correlation and regression analysis of the indicators; 

Chapter 4 concentrates on correlation and regression analysis over time; 

Chapter 5 describes graphical profiles constructed from the data, and the 

relative positions for selected indicators within groupings of counties; 

Chapter 6 discusses the Harbison-Myers human resource index developed in 

the early 1960's; Chapter 7 attempts to establish growth rate relationships 

through time; and Chapter 8 is a brief summary of conclusions and suggestions 

for further study. 

Concerning the empirical results pertaining to education, the regres

sion analysis indicates a high association of educational effort variables 

(first, second, and third-level enrollment ratios, percent female enrollment, 

pupil-teacher ratios, per capita expenditures on education) and per capita 
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GNP. This association was higher for less developed countries. Also, a
 

strong relationship was found between per capita income and the stock of
 

high-level manpower (doctors, dentists, pharmacists, nurses, and teachers). 

These results were for the year 1965. 

With respect to the dynamic analysis, simple correlation coefficients 

were examined for the periods 1950, 1955, 1960, and 1965, as well as the 

multiple regression analyses. The relationships among the educational enroll

ment ratios and per capita expenditure on education were all significant and 

changed little over time. With the exception of third-level enrollment and 

expenditures on education in 1950 and 1965, there were no significant relation

ships in the developed countries. 

Concerning the regression analyses, the relationship between income 

levels and high level manpower is not very strong. In the underdeveloped 

group, there is a negative relationship between income and higher level 

teachers. Concerning expenditures on education and enrollment rates, this 

indicator becomes less dominant in underdeveloped countries over time. 
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Harker, B. R., Education, Communication, and Agricultural Chanrge A Study 

of Japanese Farmers, University of Chicago, Ph.D. Dissertation, 1971, 

171 pages. 

The data for this article are from a 3,000 sample of Japanese farmers
 

who had sons in primary or secondary schools in 1966. Those farmers who did
 

not grow rice were excluded from the sample. Least squares analysis was used
 

to measure the educational impacts on productivity through the worker and
 

allocative effect.
 

The results indicated that years of formal schooling and agricultural
 

secondary schooling were both positively correlated with paternal 
education
 

levels. This indicates 
that farmers who had more highly educated parents
 

are more likely to have attained some of formal
level schooling.
 

The use of radio or TV broadcasts is not correlated with 
either measure
 

of schooling. The 
author found that the number of visits to extension agents
 

is moderately correlated with education. 
 The education level of the farmer 

and the education level of his father are both postiively correlated with the 

number of visits to agricultural extension agents. Years of formal education 

did not explain individual differences in productivity per ton (approximately 

one-fourth acre). However, years of formal education completed by the farmer 

were positively correlated with differences in gross sales.
 

The most widely used non-formal informational sources extensionare 

agents, farm cooperatives and other farmers. The use of extension agents is 

explained by the proportion of farmers in the community whose fathers had no 

more than primary education. The adoption of new farming techniques is 

'V 
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positively associated with the use of radio and TV, contact with extension 

agents and the use of agricultural magazines. 

The average amount of family labor that is used on the farm is nega

tively associated with the average level of community education. This paper 

found that greater educational attainment is positively associated with the 

use of institutionalized sources of information. An important determinant 

of the adoption of new farming techniques seems to be the cosmopolitan nature 

of the community. This study showed that, in general, the more educated 

farmers tend to be earlier adopters of new farming methods. 
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Harker, B. R., 
"The Contribution of Schooling to Agricultural Modernization:
 

An Empirical Analysis," in Education and Rural Development, edited by
 

P. Foster and J. R. Sheffield, World Year Book of Education, 1974, 

pp. 350-371. 

Japan and India are studied in this paper, where the data sources are
 

drawn from the author's Ph.D. dissertation and "A Factor Analysis of Modern

ization in Village India," by Irma Adelman and George Dalton (Econ. J., 1971).
 

Regression results show that the correlation of education with income vary
 

from .12 for Japan to .64 for India. This implies that in developing countries,
 

where education is rare, it is an extremely important factor in the process of
 

agricultural development. 
The author cites a study by Pottil where the level
 

of literacy was positively related to the adoption of new farming techniques.
 

When media use and knowledge of new practices are introduced into the regression,
 

education remains as a strong determinant of adoption for new agricultural
 

methods. 
Hence, in general, literacy has a strong influence upon agricultural
 

modernization. A further point is that after the effects of media use are
 

removed, the partial correlation indicates that there might be an attitudinal
 

dimension associated with schooling (which has implications for technological
 

change). The findings from the Indian studies and the Japanese s:.udy 2 imply
 

that schooling can promote modernization of the agricultural sector by its
 

impact upon communication skills. Hence, education, extension services and
 

mass media speed the modernization of agriculture.
 

'npublished Ph.D. "A Study of Differential Adoption of Improved Farm
Practices in Relation to Reference Group Influence and Community Norms," New
 
Delhi, 1969.
 

2The results of which are included in the abstract of the author's
 
dissertation.
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Harmon, 	 A. J., "Fertility and Economic Behavior of Families in the Philippines," 

Rand Corp., RM-6385-AID, September 1970. 

This study is an empirical analysis of the interrelationship between 

fertility and socioeconomic behavior of families. Interrelationships among 

employment, income, length of marriage and migration are examined. Using 

Philippine data for 7254 families from a national sample, a regression model 

was specified. The results show that education significantly influences 

employment and income for all age groups, although a given educational attain

ment yields less income for women than men. Increased female education is 

also correlated with smaller family size, however, not significantly so. 

I 
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Harris, John R., "Some Problems in Identifying the Role of Entrepreneurship 

in Economic Development: The Nigerian Case," Exploration Econ. Hist., 

Vol. 7, No. 3, Spring 1970, pp. 347-371. 

The purpose of this paper is to explore some of the conceptual prob

lems that must be faced by the student of entrepreneurship and illustrate 

these problems in the Nigerian context. Fourteen specific hypotheses were 

suggested, and data from interviews during 1965 with 269 Nigerian owners of 

industrial enterprises were used to test these hypotheses. Various tables 

were constructed.
 

Some of the results include: (1) there exists considerable inter

generational and individual mobility; (2) while geographic mobility is limited, 

different ethnic groups displayed different levels of entrepreneurial success; 

(3) personality requirements for entrepreneurship seem to be quite specific: 

willingness to forego immediate satisfaction for future gains, a degree of 

thrift, a desire to succeed, and a capacity for hard and continuing work. 
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Hause, John C., "Ability and Schooling as Determinants of Lifetime Earnings 

or If You're So Smart, Why Aren't You Rich?" Amer. Econ. Rev., Vol. 41, 

No. 2, May 1971, pp. 289-298.
 

This article is an analysis of the ability-schooling-earnings relation

ship. Four samples of cohort data are studied (U.S. and Swedish data). Through 

linear regression analysis, it was demonstrated that there is a positive rela

tionship between schooling and earnings, and a positive relationship of IQ 

and schooling. Also, it was demonstrated that for most schooling levels there 

appears to be a tendency for ability to become more important as labor force 

experience increases. 
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Hause, John C., "Earnings Profile: Ability and Schooling," J. Polit. Econ., 

Vol. 80, No. 3, Part II, May/June 1972, pp. S108-S138.
 

This study examines the role played by ability in determining earnings 

differentials along both the earnings profile for given levels of schooling 

attainment and across schooling levels. Ability is measured by IQ or closely 

related test scores (IQ tests measure ability on both the achievement of 

specific skills and the speed with which these skills can be applied). Two 

hypotheses were considered: the complimentarity of ability with schooling 

on earnings, and the complimentarity of ability and job-experience on earnings. 

Four samples of cohort data were examined to test the ability-school.ng

earnings relationship. Using regression analysis, both the statistical tests 

based upon pooling the school attainment classes, and the pattern of coeffi

cients on measured ability (from regressions run within schooling class) 

strongly support the hypotheses on the complimentarity of ability with
 

schooling and post-school experience in producing earnings. There was a 

modest contri.bution of measured ability in explaining differences in earnings, 

in contrast to the strong association of measured ability and school attain

ment. This is not surprising, since most of the ability measures studied 

in this paper are designed to forecast academic potential and achievement. 

http:ability-school.ng


6, 15, 18 

Hershoqitz, M., and Sussman, Zvi, "Growth, Induced Changes in Final Demand, 

Educational Requirements, and Wage Differentials," Rev. Econ. Statist., 

Vol. 53, May 1971, No. 2, pp. 169-176. 

This paper is concerned with analyzing one aspect of growth -- the 

influence of changes in the composition of consumption, both on the demand for
 

skill and education and on occupational wage differentials. The analysis uses
 

data from Israel for the years 1958 thru 1965. 

The authors estimate the derived demand for education, due to changes 

in the structure of consumption caused by increases in per capita income. 

The results are that changes in the structure of consumption have a negligible 

effect on average educational requirements. 

Next, the authors consider the effect of changes in the composition of 

consumption on the demand for different levels of education, and their effect
 

on wage differentials. Changes in the dispersion of educational requirements 

(in times of years of schooling) were calculated in order to assess the effect 

of changes in the structure of consumption on wage differentials. It was shown 

that the dispersion tended to remain stable. 

The authors also analyzed the effect of changes tn labor productivity 

on the demand for education, and estimated the bias introduced by omitting 

this variable in the above analysis. It was shown that changes in productivity 

tended to lower average educational requirements, but had effect theirno on 

dispersion. Their analysis was also modified to incorporate foreign trade 

data, and it was demonstrated that this modification did not effect the above 

results. 
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Herzog, William A., Jr., 
"Adult Education in Northeast Brazil, Does Literacy
 

Make People More Modern?" in Educational Alternatives in Latin America:
 

Social Change and Social Stratification, ed. by Thorn. J. LaBelle,
 

Latin American Center, UCLA, 1975, pp. 185-208. 

Study site and methodology: The Cruzada Program, from Joao Pessoa and
 

P-aiba, Brazil. The data were collected from a privately operated adult
 

literacy program for 15 to 30 year olds who had missed regular literacy
 

training.
 

Time series data were desired, but four spot samples from different
 

levels had to suffice because the program shut down.
 

Survey sample size: Joao Pessoa - 427 students
 

Paraiba - 254 students 

The Cruzada Program: 
 this program was directed at illiterates at the low end
 

of the socio-economic scale.
 

Sample variables measured personal characteristics: marital status,
 

age, sex, number of children, birthplace, mobility, term of residence in
 

present dwelling; and socio-economic status factors: 
 home improvements,
 

type of housing, occupatioial level, monthly salary.
 

Communication factors, Social contacts, Health and sanitation, and
 

Modern Attitudes were also tested.
 

Trends observed correlating with literocy among both males and females,
 

in both cities, are as follows:
 

1. niber of home improvements
 

2. occupational level
 

3. salary
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4. newspaper reading ability
 

5. sanitary garbage disposal 

From the above findings, points 2 and 3 indicate that increased literacy 

leads to increased wages and occupational status, or that increased wages, and 

higher occupation allow longer attendance in the program. This suggests 

existence of a motivation factor not counted. Progress appears to be too 

consistent, however, for motivation to fully explain wage differentials. 

The Cruzada Program did seem to add to awareness, media exposure and 

community activity in a modern direction. 
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Herzog, William A., et. al., Patterns of Diffusion in Rural Brazil, AID Research 

Paper, Dept. of Communication, Michigan State University, East Lansing, 

1968, 115 pages. 

This is a sociological examination of who best promotes adoption of 
new ideas within a communitys innovators or opinion leaders. Innovators are 

demonstrators, opinion leaders foster widespread adoption. This report attempts 

a determination of the most reliable information sources and roles and qualities 

of innovators and opinion leaders. The sample consists of 1,307 interviews 

from 20 communities in Minas Gerais, Brazil. Five variables are related to 

innovation opinion leadership: (1) age -- education, (2) economic factors, 

(3) mass media expoiure, (4) social participation, (5) modernity. Collinearity 

of dependent and independent variables was isolated through multiple correla

tion and configurational analyses. 

Innovation and opinion leader classes do overlap. Innovators tend to 
be low opinion leaders. Opinion leaders tend to be Medium Innovators. Infor

mation sources most trusted are (1) AGAR Supervisors (credit, development 

agency), (2) neighbors, (3) radio, (4) newspapers. Recommendations for change 

agencies are the following: (1) identify innovators and opinion leaders, 

(2) use configurational analysis for further pinpointing innovators and opinion 

leaders, (3) consider community norms, (4) expand and support increased flow 

of information into communities through channels thus developed. 
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Hincliffe, Keith, "Earnings Determinants in the Nigerian Textile Industry," 

Comp. Educ. Review, Vol. 20, No. 1, February 1976, pp. 48-51. 

This article is concerned with the following issues, using textile 

workers in Nigeria (1972) as a case study: (1) the extent to which worker 

productivity is related to dyficient levels of schooling, (2) the extent to 

which experience (or learning by doing) compensates for formal education or 

training, (3) does the money saved by learning through experience outweigh 

the time lost?, (4) is primary schooling useful to firms only as a method of 

reducing the number of applications, or is it a factor actually influencing 

productivity levels? A regression model was specified, relating earnings to 

age, years of experience in the firm, and years of primary, secondary grammar, 

commercial and technical schooling. Regressions were run for four separate 

labor categories -- daily paid operatives, clerical workers, artisians, and 

technicians.
 

The results were: (1) between one-third and one-half of earning varia

tions within work categories are accounted for by variations in age, industrial 

experience and education among the labor force; (2) earnings variations between 

firms are substantially accounted for by the variations in (1) above; (3) years 

of experience in the firm appeared to be the overall most important single 

determinant of earnings variations and is generally a satisfactory substitute 

for primary schooling; (4) primary schooling alone does not appear to be a 

particular profitable investment in purely economic terms; (5) the results of 

the earnings functions suggest that secondary education has a substantial 

effect on earnings levels and to substitute for it by experience would involve 

a very long waiting period. 
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Hoath, James R.; 
von der Mehden, Fred R.; Yatsushiro, Toshio; "Innovation in
 

Northeast Thailand," unpublished paper, 1966. 

This study is an analysis of agricultural innovations and community
 

development in a province of Northeast Thailand. 
 Data was from a survey con

ducte% during the first half of 1966 by the Research Division of AID. The 

study attempted to identify the socio-economic characteristics of the innova

tors, to determine the sources of information employed by the innovator, and 

to assess his use of this informatiun.
 

The results of the survey indicated 
that the most apparent difference 

between the innovator and others is his level of education and his drive to 

avail himself of the additional information. The innovator's wealth position 

did not differ greatly from non-innovators. It was also shown that the village 

officials appear to be the heart of the system by whi-,h technical information 

moves into, rural areas, with substantial diffusion from neighbor to neighbor. 

Also, mass media are not an influential part of the channel of information, 

and the effects of the marketplace as a channel of information, and the 

effects of the marketplace as a channel of information were not identified. 

The community wereofficials identified as the source of ideas for change, 

and community meetings as the mechanism for initiating the change. 
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Hoerr, 0. D., "Education, Income, and Equity in Malaysia," Econ. Develop. 

Cult. Change, Vol. 21, #2, January 1973, pp. 247-273. 

This paper examines the returns to educational investment in Malaysia 

and their implications for public-sector resource allocation policies, as 

well as the distributional aspects of public investment in education. The 

basic data was from a sample survey of households, 1967-68 published by the 

Malaysian government's Department of Statistics, 1970. Using regression 

analysis, the study determined the effect of education on income, education 

broken down into seven categories, from "unschooled" to "teacher-training." 

Next, the average yearly costs per student was obtained from "Educational 

Statistics of Malaysia, 1938-67."
 

The study then determined the cumulative and marginal social benefit/ 

cost ratios under different discount rates. The results were that incremental 

returns to secondary schooling were two to three times higher than elsewhere 

and well above the opportunity cost of capital. The returns to primary and 

tertiary education, on the other hand, were actually bene.v1Q capital's 

presumed marginal productivity. 

Other results concerned on-the-job training, imp,.ing that the more 

schooling one has, the more valuable to him will be each year of age/expe

rience -- not simply absolutely -- but relaticoly. Not only do the less 

educated commence employment at lower salaries than the better educated in 

their age cohort, but their incomes rise more slowly both absolutely and 

relatively. The main reason for this was found to be a reinforcement of 

educational discrepancies by on-the-job training programs whose intensity 
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varies with prior scholastic attainment. This implies that even if intelli

gence and motivation are not perfectly correlated with school attainment, they 

do not overcome the (on-the-job training reinforced) income effects of educa

tional deprivation. 
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Hoerr, 0. D., "Educational Returns and Educational Reform in Ethiopia," in 

Eastern Africa Economic Review, Vol. 6, No. 2, 1972, pp. 18-34. 

Hoerr sets up a model explaining differences in income by age, years 

of schooling, and public/private sector employment. Data was collected from 

business establishments for 40,000 individuals. Those surveyed included 

(1) public sector employees (including teachers); (2) semi-public or chartered 

institutions; or (3) large or modern private enterprise. Both private and 

social returns were computed by level of education, as were costs. 

Rate of return computations are then applied to Day and Evening classes 

for years of schooling (6, 8, and 12) for values before and after the Education 

Sector Review (ESR) of 1971-1972. Private and social returns were computed 

and in all cases the ESR caused returns to increase except for people with 

12 years of schooling. For this group, day classes had very little effect, 

but evening instruction was associated with a lower rate of return post-reform. 

Conclusions: (1) Schooling enhances earnings terrifically; (2) age, 

education, and sector of employment explain 94.5 percent of variation in 

income and education explains 86.2 percent of total variation; (3) expenditures 

on university students are among the highest in the world, raising questions 

of both equity and efficiency; (4) there is generally underinvestment in educa

tion; (5) highest returns accrue to 6 to 8 years of schooling; and (6) ESR is 

worthwhile and should be expanded for the primary sector. 
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Honey, Wava G., "Educational and Occupational Attainment of Migrants and 

Nonmigrants from a Colombian Highland Community," Land Tenure Center, 

University of Wisconsin - Madison, Research Paper #63, February 1975. 

This study examines overall educational and occupational levels and 

residential mobility as well as differentials on these variables by the degree 

of parental land ownership for two generations of residents from a community
 

in the Colombian highlands. The analysis is based on a 
field study conducted
 

by the author and her husband during 1966-1967. Various tables were prepared
 

displaying population characteristics for three generations. 
 Some of these 
characteristics were mean educational achievement, occupational level, land 

owned, family income, and primary and secondary occupation by migration 

status (migrant, non-migrant). 

The implications of the study are t.at expansion of educational facili
ties for rural masses cannot take place without pervasive changes in the owner

ship and control of economic and political resources. As long as the terms of 

trade favor the urban areas, neither local nor outside resources will be chan

neled into rural education or into other programs for the rural populace, it 

is argued. Also, education does not appear to be a panacea for future genera

tions of rural youth. Structural constraints so limit the job market that educa

tion alone does not assure productive employment. Even if present forms of 

education were made available to all rural children, this would not enhance 

their chances for remunerative employment because of the relative advantages 

of urban youth and limited, if any, change in the number of such occupational 

positions.
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Hopcraft, P. N., Human Resources and Technical Skills in Agricultural Develop

menti An Economic Evaluation of Educative Investments in Kenya's 

Small Farm Sector, Stanford University Ph.D. Dissertation, 1974, 234 pp. 

The data source for this project was a survey by the Kenyan government 

called the "Enterprise Cost Survey" which surveyed 1,700 farms in 1969-1970. 

This produced information on personal, family, ownership, education, and 

employment status of the persons living on these 1,700 farms. 

Stepwise regression analysis of maize farmer's production showed that 

Farmer Training Centers were not signifloant as these centers emphasized other 

aspects of farming and not maize production specifically. Actual field demon

strations were significant in explaining increased maize production. Those 

who attended were approximately 50 percent more productive than those who did 

not attend. These positive effects of demonstrations remain with th introduc

tion of zone variables which compensate for geograniac and climatic differences 

between farm areas. 

The use of extension services did not seem to increase the rate of 

adoption of hybrid variants of crops but extension did seem to increase produc

tivity once the hybrid was being used. The important variable in increasing 

the adoption of the hybrid was the attendance at demonstrations. 

Further results from this study show that formal education tended to 

alienate farm people from farming and direct them toward opportunities in the 

urban markets. Also, formal schooling did not seem to increare farminj pro.

ductivity rather rural non-forral types of education were most responsible for 

increased production. One encouraging result of education was its impact on 
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increasing the farmer's awareness of modern farming techniques and sources 

from which information is readily available. These findings indicate that
 

increased formal educational investment will not substantially increase
 

productivity and, since most graduates will be employed in the agricultural
 

sector, these investments may be misallocated. 

Concerning the evidence on agricultural extension service, the results 

were mixed. However, one important finding was the rapidly declining contri

bution of the marginal visit to increasing farm output. This implies that
 

there is some limit to the number of visits and their effectiveness.
 

The one consistent result was that demonstrations were highly effec

tive in increasing agricultural output and farmers' earnings. One explanation
 

is that demonstrations are visual -idthe results are immediately grasped by
 

those attending. Another explanation is that the audience is motivated since
 

each farmer must go to see a demonstration in contrast to the extension worker
 

who seeks out the farmers.
 

These findings indicate that expansion of the formal education system
 

is not warranted. Rather emphasis should be placed on non-formal rural educa

tion methods such as the demonstration program.
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Huang, Y., "Allocation Efficiency in a Developing Agricultural Economy in 

Malaya," Amer. J. of Agr. Econ., Vol. 53, No. 3, 1971, pp. 514-516. 

This study focused on how allocative efficiencies change with develop

ment stages. Using data from the Malaysian government, the author evaluated 

paddy production with respect to land area, variable inputs, family labor, 

and hired labor. This Cobb-Douglas form of the production function was 

applied to three different geographic areas. 

The results indicate that allocative inefficiencies are most common 

in the transition from a ,mbsistence oriented economy to a double-cropping 

commercially oriented agricultural sector. Over time, it was shown that 

these allocative inefficiencies disappear as farmers respond to the changes 

and possibilities for double-cropping. 
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Huffman, W., The Contribution of Education and Extension to Differential 

Rates of Change, University of Chicago, Ph.D. dissertation, 1972, 

138 pp. 

This seeks to isolate the contribution of education, extension, and 

other economic variables to the movement toward optimum usage of commercial 

nitrogen fertilizer per acre of corn. This study utilizes a regression 

model and data from the Census of Agriculture that is limited to Midwestern 

counties. (U.S.). 

The author's findings support the expected conclusion that farmers 

with greater education adjust to disequilibrium faster than those with lees 

education. A possible roason is that those with higher degrees of education 

are more aware of sources for information and exhibit greater responsiveness 

to changes of relative prices. 

(\V
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International Labour Office, The Quality of Labour and Economic Development 

In Certain Countries, International Labour Office, Geneva, 1964, 

116 pp. 

This work presents a mathematical model explaining changes in income 

by "Quality of Labor" variables: education, health, caloric intake, invest

ment in dwellings, and social security. The sample consisted of 52 countries 

stratified by income per capita. Regressions on selected variables by income 

class were run, relating relative change in income to level of investment, 

and relative changes in labor force in combination with quality variables. 

Conclusions: (1) Addition of "quality" variables enhances modeling 

results; (2) level of nutrition (calories) explains growth the best of all 

variables; (3) higher education enrollments show promise, especially for low 

income countries; (4) variables with lower estimated impact should not be 

rejected. This modeling effort applies the production function technique
 

for deriving formulas, but focuses on aggregate measures.
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lutaka, S.; Bock, E. W.; and Varnes, W. G., "Factors Affecting Fertility of 

Natives and higrants in Urban Brazil," Pop. Stud., Vol. 25, No. 1, 

March 1971, PP. 55-63. 

This paper is an :investigation of the factors related to fertility 

patterns in a modernizing society. The primary concerns of the study are 

the ways in which migration, a major component of urbanization, affects the 

fertility patterns of the receiving urban centers. 

Using Brazilian data for the years 1959-1960, a multiple regression 

was performed. The dependent variable was the mean number of children for 

married males, the independent variables being age, age at marriage, size 

of cities, migratory status, colour, education, social status, father-in-law's 

social status, and father's social status. Of the nine variables, only father's 

social status was not statistically significant. 
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Jallade, Jean-Pierre, Public Expenditures Education and Income Distribuon 

tion in Colombia, World Bank Staff, Occasional Papers, No. 18, 1974. 

This study is of the relationship between public expenditures on educa

tion and income distribution in Colombia. The data is from the years 1967
 

and 1970. Both taxes paid and public subsidies to education, with participa

tion rates by income class by level of schooling, are considered in the 

analysis.
 

The public financing of education in Colombia contributes to redis

tribution of income from the rich to the poor. This effect is stronger in 

urban than in rural areas. The poor are the principal beneficiaries of public 

subsidies to primary schooling, while middle income groups are the principal 

beneficiaries at the secondary level. The author notes the importance of 

migration to the urban areas in order to complete secondary schooling. 

I 
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Jamison, Dean; Suppes, Patrick; and Wells, Stuart; "The Effectiveness of 

Alternative Instructional Mediaa A Survey," Review of Educational 

Research, Vol. 44, No. 1, Winter 1974. 

Several types of instructional media are examined: traditional
 

classroom instruction (TI), instructional radio (IR), instructional 
televi

sion (ITV), programmed instruction (PI), and computer assisted instruction 

TIt This contains a survey of the recent regression analysis explain

ing scholastic achievement. The survey points to the lack of uniformity con

cerning the significance of various independent variables. For TI, class 

size is the most significant independent variable. The large class may 

adversely affect the interpersonal aspects of the classroom since the quality 

of interaction seems to be inversely related to class size at the elementary
 

level. A consistent finding for TI has been 
that small classes improve
 

the performance of young children.
 

IR: A study in Thailand by Schramm (1967) found that students who 

received radio supplements were superior to those who did not receive the 

radio lessons (the lessons averaged 10 to 30 mi..utes weekly in each subject). 

Numerous other studies have indicated that IR accompanied with printed mate

rials can be as effective in teaching as TI or ITV. However, more research 

is needed to determine the potential economic impact for developing countries. 

Note that achievement tests are used as measures of effectiveness of
the instructional media (annual data) and related only to instruction within 
a school setting. 
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ITV: Chee and Schramm (1967) found that younger students respond
 

more favorably than older students to ITV. 
 Administrators tend to favor this 

to a gr Lter degree than teachers and, it seems to be more effective at the 

elementary level of education. ITV has been found to be roughly as effective 

in teaching as TI for all eductional levels and the initial negative atti

tudes of teachers and students tends to lessen with time and "appropriate"
 

administration behavior.
 

PI: Schramm's study indicated 
that out of 36 studies comparing TI and 

PI, 18 showed no significant difference between the two, 17 showed superior

ity for PI, and one indicated the superiority of TI. Other research has 

indicated that intelligent students (and creative ones) benefit more from
 

this method in terms of 
speed of learning and post-test scores. Generally 

studies show that PI is as effective as TI and may reduce the time needed by 

each student to achieve specific educational goals. 

CADt A survey of the recent literature indicates that: (1) CAI is 

effective as a supplement to regular lessons for elementary level education; 

and (2) at the secondary and university levels, CAI is about as effective as 

TI when used as a replacement and it may have substantial savings of student's 

time. In general, technical advancement in education should be used as an 

augmentor to aid teachers and not as a replacement. 
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Johnson, George E., "The Determination of Individual Hourly Earnings in
 

Urban Kenya," Center for Research on Economic Development, University
 

of Michigan, Ann Arbor, Michigan, Discussion Paper #21, May 1972.
 

The purpose of this paper was to investigate the factors which account
 

for differences among individuals in hourly earnings in urban Kenya. 
Using
 

micro data for 1970 from a survey conducted by the Nairobi City Council, an
 

earnings function was specified and regressions were performed. 
Education
 

was the single most important variable explaining the logarithm of au individ

ual's hourly earnings, with an increasing marginal proportionate effect of
 

education on wages as the level of education is increased. Also, the effect
 

of the human capital variables, age and education, is systematically different
 

for the self-employed and employers. 
This suggests that petty capitalism is
 

an alternative to the modern sector only for the relatively uneducated.
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Khalifa, A. M., 
"A Proposed Explanation of the Fertility Gap Differentials
 

by Socio-Economic Status and Modernity: 
 The Case of Egypt," Pop. 

Stud., Vol. 27, No. 3, November 1973, pp. 431-443. 

This paper is concerned with the effects on fertility of three types
 

of variables: socio-economic status, demographic, and contraceptive use.
 

Contraceptive use was considered as an intervening explanatory variable,
 

varying with the structural and demographic variables.
 

Using Egyptian data for 1970 tables were prepared comparing number of
 

children ever born among ever-users and never-users (contraceptives) concerning
 

the following variables, wife's education, husband's education, husband's
 

occupation, income, wife's age at marriage, husband's age at marriage, owner

ship of modern durables, access to mass media, and wife's social status.
 

These variables were ranked low, medium, and high. 
The results were that
 

completed number of children born alive decreases as the variables increase
 

from low to high for any of the nine variables for each of the two subgroups:
 

ever-users and never-users, and ever-users reported smaller numbers of children
 

than never-users for each value of any of the nine variables.
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Khin, Muang Kyi and Associates, "Process of Communication in Modernization 

of Rural Society: A Survey Report on Two Burmese Villages," Maylayan 

Econ. Rev., Vol. 18, No. 1, 1973, pp. 55-73. 

Both towns were 1970studied in by the Department of Research of the 
Institute of Economics (both were previously studied in 1956). Communication 

is viewed not only as an essential process for social interaction but as a 

means for social change. For this paper's purpose, modernization is seen as
 
the process of changing from a self-sufficient peasant economy into 
an advanced 

technological farming society. That is one that is monetized, technically
 

advanced, market-oriented, 
 structurally differentiated and able to carry on
 

self-sustained economic 
 growth.
 

In this process of modernization, communication 
must provide the infor
mation that is necessary for social change and innovation, e.g., communication 

is a necessary condition to establish a modern market economy. 

It should be noted that the two towns differ markedly in that one is 
connected to regional city by rail and a dirt road, whereas the other is 

located on a main highway leading out of the regional center. This trans

lates into the fact that the first village has impaired access to the larger 
city while the second village has comfortable access to the city. Also, the 

second town is larger and has a more complicated political exposure. 

Despite these differences both towns have experienced an increased 

demand for education and both have similar proportions of their respective 

populations having access to radio. However, examination of the programs 

that aze listened to indicates that radio serves as a method of entertainment 
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rather than instruction. This is verified by the fact that only 11 percent 

of the smaller village and 4 percent of the larger one listen to the rural 

educational program. Further, newspaper occasional readership is only 36 and 

35 percent respectively. Movies were seen in the last year by 46 percent and 

47 percent of the two towns. 

A discouraging result concerned identifying world, national, and 

local officials. At the local level only 7 percent of the smaller town could 

identify the local agricultural extension worker while 0 percent of the other 

village identified this person. Radio, newspapers, or movies did not seem 

to have any impact upon the local level of knowledge; however, these media 

forms did seem to increase the villagers' national and world-wide awareness. 

The important point of this is that the modernizing process must be supported 

by face-to-face relationships and local organizations to support the dissemina

tion of information. This study also indicates that current radio programming 

is more urban biased and urban directed than is needed for the modernization 

of rural areas.
 

14o
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Kinyanjui, K., "Educational Opportunities for Rural and Urban Communities
 

in Kenya," in Road to the Village Case Studies African
in Develop

ment by J. R. Sheffield, African-American Institute, New York, 1974, 

pp. 114-146. 

For the purpose of this paper, educational resources = finance, 

teachers and teaching facilities and opportunities = chances of being enrolled 

at primary or secondary school.
 

This paper aims to analyze the nature and extent of disparities between 

rural and urban ar-as with respect to educational resources and opportunities.
 

Teachers' salaries make up most of the expenditure as primary education and
 

urban areas with more highly qualified teachers get more money. A current
 

problem is how to distribute the qualified teachers 
evenly as well as to
 

increase the number of them. 
 The Kenya School Equipment Scheme provides a
 

standard allotment per child but urban centers 
 (Nairobi) can add to this 

allotment and increase the expenditure per pupil. Noting that rural incomes 

have lagged behind urban ones, implies that the sacrifice to fund schooling 

is far higher in the rural areas. Further, the rural schools suffer from 

seasonal drought which severely impacts the rural economy whereas the urban 

centers are somewhat insulated from climatic variations. Urban centers are 

also able to provide a more varied curriculum and better supervision. 

A further problem is that rural students terminate their education 

with the primary level, yet, the primary education is designed to prepare 

one for secondary level by means of the Certificate of Primary Education. 

Most of the national secondary schools located inare Nairobi and other 
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urban areas, thus introducing the problem of geographic mobility. 
The point
 

is that despi e advances in the exlasion of education, regional inequalities 

have remained. The end result has been that the wealthy and politically 

influential areas have been able to prosper in this era of expanding educa

tion implying that how far a student goes depends in large part on his/her 

parents' financial situation. 
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Kiros, Fassil Go Hushkin, Selma J.; and Billing;, Bradley B., Educational 

Outcome Measurement in Developing Countries, Public Services Labora

tory, Georgetown University and the Institute of Development Research,
 

Ethiopia, 1975, 184 pages.
 

Effectiveness measures of education have changed the focus from inputs 

(e.g., classroom size, expenditure per pupil) to output indices. These measure

ments can then be used to formulate policy. 
Human capital investment must be
 

considered in reference to whether or not the acquired skills can be used to
 

improve productivity. Attitudes and attributes have become both inputs and
 

outputs.
 

Personality factors with positive impact on performance include:
 

independence, ability to make consistent decisions and achievement motivation.
 

Other factors such as self-concept have an important bearing upon performance.
 

The problem is to find testing methods which provide accurate estimates for
 

these types of measures.
 

Studies in developed countries have shown that background, i.e., socio

economic status, plays an important role. Background variables have explained 

variability in achievement measures again and again. Performance at any given
 

point in time depends greatly upon previous total experience which includes:
 

ability (innate), motivation, self-concept, and other factors. 
Thus innate
 

ability measures provide at most some likelihood of future success or failure.
 

Two views have been identified in the process of modernization (1) personality
 

changes, and (2) institutional changes. The characteristics of the country
 

will influence these two processes and determine the appropriate combination.
 

''
/L'




Kiros, F. G. (cont.) 
Page 2 

Education is an agent of change which produces complex results. Denison has
 

estimated that between 12 and 23 percent of the 
total real national (USA) income 

growth can be attributed to education. The productivity impact is measured by 

comparing changes in physical output with changes in education status (from 

formal or non-fonmal methods). A problem remains: how to develop reliable 

measures for testing the impact of education.
 

In general, evaluations 
should be used to define program potential, 

target resources, encourage program change, and facilitate cost comparisons. 

However, these evaluations should be tempered by a tendency to lead to pre

mature political conclusions. Evaluations should be only used when necessary 

and they should be considered as beginnings and not sufficient for major policy 

decisions.
 



02, 05, 16, 18
 

Klevmarken, Anders and Quigley, John M., "Age, Experience, Earnings, and 

Investments in Human Capital," J. Polit. Econ., Vol. 84, 1,No. 

February 1976, pp. 47-72. 

This paper explores the distinction between physical age and experience
 

within the context of the human capital model of earnings determination. The
 

authors extend the human capital model to distinguish the investment behavior
 

of age -- experience cohorts and to incorporate the effects of calendar time.
 

Several alternative models are developed which are empirically tested based
 

un a unique body of data (Swedish engineering graduates) reflecting the earn

ings of cohorts with identical educational qualifications cross-classified by
 

age and experience for a ten-year period. 
The data include geometric average
 

salaries by age, year of graduation, and calendar year for separate populations
 

of electrical and mechanical engineers.
 

Using the method of least squares, it found that salary increases peak
 

at approximately 3 or 4 years of experience. 
Also, the sample was divided into
 

a "quick" group, composed of those who are younger than "normal" at graduation;
 

a "normal" group, who graduate at the "normal" age; 
and a "slow' group, composed
 
of those who are older than "normal" at graduation. These are characterized in
 

the following ways 
 the quick group is composed of students who are more effi

cient at learning than average but with no previous labor market experience;
 

the "normal" group contains students of average ability who graduate with no
 

(or very little) previous labor market experience; and the "slow" group contains
 

those who are less efficient in learning than average but are often those with
 

additional market experience. 
The empirical model demonstrated that starting
 

salary is smaller for the normal group than for the other two groups.
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Also, the analysis suggests that the U-shaped relation between start

ing salary and age of graduation is the result of two factors: the relatively 

greater ability of those who are youngest at graduation, and the relatively 

greater labor market experience of those who are oldest at graduation. The 

results also suggest that elapsed time to the completion of graduate training 

is related to "ability" in ways postulated by the theory of human capital. 



06, 15
 

Krueger, Anne 0., "Rates of Return to Turkish Higher Education," in J. Human 

Res., Vol. 7, No. 4, 1972, pp. 482-499. 

The author found that an imbalance exists between middle and upper
 

skill levels and that this is increasing. Employers report hiring university
 

graduates to undertake jobs which could be performed by persons of less train

ing. This practice causes lower productivity for the college graduate and
 

usually he/she lacks the necessary personnel support to complete tasks which 

involve this limited training. It was estimated that the average length of 

time enrolled in a university was 6.7 years (time from entrance to graduation). 

Turkish universities have negligible direct costs for students which are 

partially offset by reduced fares for transportation, subsidized lunches. 

Publicly supported education expenditures accounts for about 20 percent of 

the national budget. University expenditures compete with other educational 

programs as well as with other developmental government programs. 

Two 1968 surveys of wage and salary statistics indicate that a "normal" 

earnings profile exists and that rates of return to formal education increased 

with number of years completed, yet, studies for other countries do not support 

this. The rates of return indicate that if students were rational, all would 

continue the education process through the university level. This result 

coupled with capital rates of return of 10 to 12 percent as compared to educa

tional returns of 21 to 27 percent leads to great demand for education, however, 

social rate of return on capital is greater than social rate of return on educa

tion. A possible explanation is that government is a monopolist seller of 

university education, a monosonist buyer of university graduates and there is 

tremendous politil pressure to expand university education. 
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Thus the "failure to reflect the direct costs of education to students 

increases the demand for university education and makes it irrational to enter 

the labor market after completion of the lycee ; university graduates then 

displace lycee graduates for jobs which the latter are qualified to do; and 

political pressures to expand university enrollments therefore increase and 

opposition to charging for university attendance intensifies." (p. 499). 

lycee = secondary level education (academic training) 
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Kuznets, Simon, "Modern Economic Growth: Findings and Reflections," Amer. 

Econ. 	Rev., Vol. 63, No. 3, 1973, pp. 247-258. 

This 	work identifies six characteristics of modern economic growth: 

1. 	 high rates of growth of per capita, product and population 

2. 	 high increase in productivity 

3. 	 major structural shifts, e.g., from agricultural to
 

non-agricultural
 

4. 	 changes in social institutions and ideology 

5. 	 ability to reach out to world via increases in communication 

sector 

6. 	 limited application of modern technology, i.e., three-fourths 

of the world's population lives in countries with limited 

economics.
 

These 	characteristics tend to lead to the followings 

1. increased urbanization via internal migration from rural to urban 

areas (one incentive is the available amenities of urban life)
 

2. 	 shifts in the relative shares in the economy away 	 from the tradi

tional sectors and toward the modern ones
 

With respect to LDC's, any generalizations should be made carefully
 

so as to account for the wide differences between large LDC's (India) and small
 

LDC's (Paraguay) and the many differences in natural resources of those countries.
 

Further, it should be noted that many LDC's have lower per capita product levels
 

than 	developed countries had on evethe of their respective industrialization, 

and modern technology, with its labor-saving bias, may not be suitable for use 

by many LDC's. Finally, many LDC's have political frameworks which do not 

promote growth because of their instability. ",O 
Vr 
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LaBelle, Thomas Impact onJ., "The of Nonformal Education Income in Industryt 

Ciudad Guayana, Venezuela," in Educational Alternatives in Latin 

America: Social Change and Social Stratification. Ed. by Thomas J. 

LaBelle, Latin American Center, UCLA, 1 9 7 5 a , pp. 257-292. 

This paper compares two types of workers -- obreros (manual workers) 

and empleados (salaried types), to identify the effect of formal education,
 

background, age and nonformal education to wages earned. The survey 
was
 

taken from 
 three industries (firms) in Ciudad Guayana, Venezuela; mining,
 

steel working, and aluminum refining. The firms required six years 
of formal 

education of all workers. Promotion in the firms was on recommendation of
 

supervisors and formal 
education background. Only males under 35 were sur

veyed, 67 obreros and 41 empleados. 

Results of survey: obreros empleados 

Socio-economic status index 
 23.8 34.4
 

Salary 
 973 1742 

Increased salary from 312 721
 
last job 

Obreros tended from more wereto be rural backgrounds, less educated, had 

parents with less education, both general anC. technical/vocational. 

Regression analysis relates monthly earnings to the following vari

ables: (1) years of schooling, (2) years of mother's schooling, (3) age, 

and (4) out-of-school course work, including (a) company course-work production 

related, (b) company course-work non production related, (c) nonformal educa

tion, (d) producticn related nonformal education. Strongest significant 
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relations are with age and company course-work related to production and
 

earnings; for obreros, course-work bears a slight but positive relationship,
 

for empleados, slight but negative.
 

Conclusions:
 

1. 
Formal education is the most explanatory (strongest) variable,
 

but it tends to reinforce social structure, i.e., impede vertical
 

social mobility.
 

2. Nonformal education has little or no 
effect, and because selec

tion for course-work is approved by industry supervisors, even
 

the weak relationship may be the result of a "self-fulfilling
 

prophecy."
 

Recommendations:
 

1. 
Job specific training should be rewarded as with subsidies for
 

training courses.
 

2. 
In-house training could be more effective due to identifiability
 

and rewards incentives instituted.
 

3. 
New modes of formal education which do not lead to increased
 

stratification should be developed.
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LaBelle, Thomas J., and Verhine, Robert E., "Education, Social Change, and 

Social Stratification," in Educational Alternatives in Latin America: 

Social Change and Social Stratification. Edited by Thomas J. LaBelle, 

Latin American Center, UCLA, 1975b PP. 3-74. 

This is a review article incorporating much of what is included in 

the articles in this anthology. It is primarily descriptive/theoretical. 

Technology has allowed improved teaching techniques and "status con

scious" educators, especially in developing countries, have employed it to 

enhance learning environments. But, studies attribute two-thirds of achieve

ment to socio-economic status, and only one-third to hardware in-house. 

This calls for multiple learning systems with community input which 

are functionally related to goals of development. 

Social Change: Adoption and diffusion of innovations. 

Factors affecting adoption and diffusion are described and Non-formal 

education's relation to them is developed. Non-formal education is both a 

purveyor of innovations and an innovation itself. Therefore, Non-formal edu

cation must be compatible, advantageous, trialable, and observable in order 

to be useful. 

Theoretical Perspectives on Sociocultural change: 

(1)Holistic
 

(2) Man-oriented approach (psychodynamics/behavioral)
 

Summary:
 

(1) Non-functional education is well suited to flexible programs for
 

particular populations or locales due to low overhead. 
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(2) Of primary importance is a clear understanding of the nature of 

the client population
 

(3) Horizontal rather than vertical interpersonal relationships are 

stressed, leading to increased involvement of client population 

in their own learning. 

(4) New 	or additional processes beyond formal education are needed.
 

(5)Incentives are important.
 

Impact 	of Non-functional education on Indices of Socioeconomic Mobility 

Technical-Functional Theory 	of Education and Social Stratification: 

(1) skill requirements increase due to technological innovation 

(2)formal education assists (1) through transmission of specific
 

skills and general knowledge. 

Responses: This is true in developing countries, but not in the U.S. with 

rampant overqualification of workers. Latin American schools do not fit 

criteria -- they are elite oriented, and ifeven they donot, not appear to 

meet social requirements. In fact, vocational/technical training leads to 

more flexibility (i.e., equating supply and demand) than do formal educational 

institutions with vocational-technical follow-up course work. General educa

tion is most important at the literacy level, and schooling may foster devel

opment 	attitudes.
 

Status Conflict Theory of Education and Social Stratification: 

Various status groups struggle/compete for position, wealth, power, 

etc., and schooling is an important instrument for preserving/strengthening 

positions. Benefits from formal education are, again, less significant than 

those derived from socio-economic status. 
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Conclusions: Non-functional education is valuable because (1) it provides 

skill based on practical learning; (2) it is adaptable to need and problem 

of particular groups; and (3) it is cheap due to short term, informal setting 

so it is a good development tool. These benefits are, however, limited due 

to Status-Conflict Theory: employers are much concerned with backgrounds of 

workers so that non-functional education impact will be greatest among lower 

and lower-middle socio-economic ranges. 
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Lee, H. 	P., "Education and Rural Development in China Today," in Education
 

and Rural Development, edited by P. R.
Foster and J. Sheffield, World 

Year Book of Education, 1974, pp. 209-233.
 

A major part of China's fourth five-year plan (1971-1975) is devoted
 

to rural and agricultural development. 
One method, aimed at meeting manpower
 

demands, has been the development of both formal and non-formal schools. The
 

non-formal schools are designed to provide a practical type of education for
 

the rural areas. 
Since the 1950's, there has been a continuing effort to
 

expand schools into the rural areas with a decreasing role for the urban

oriented type of education. 
All of these efforts were designed to transform
 

poverty stricken rural villages into modern farming communities. One example
 

is the town of Tachai. By redistributing the ownershi-, of the land and an
 

intensive literacy program, the poverty torn village 1.ransformed its poor
 

life style into the modern world over a period of approximately 15 years.
 

Although the rural schooling program encourages local flexibility, its
 

overall goal is to increase the farm production in the local areas. For this
 

reason, the content of the education program includes such topics as: 
 water
 

and soil conservation, the use of improved fanning techniques and tools, the
 

use of crop strains, study of pests and insecticides, and the extension of
 

cultivated areas by reclamation processes. 
The system of higher education
 

incorporates a belief in schooling and work. 
Each university student spends
 

a good part of the year studying, with the remaining months being devoted to
 

work. 
Additionally, each university is supposed to be self-supporting through
 

this work effort. 
The end result is that the graduates are not elites but are
 

close to the rural people with whom they will work in the future.
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Other intensive programs in the areas of public health and medicine 

have largely eliminated many of the diseases which have plagued the nation 

in earlier years. Medical programs have resulted in providing medical care 

to rural areas that were previously ignored. In addition to these very 

specialized efforts, there has been an increased commitment to mass public 

health education at the primary level. 

In general, the rural development program has succeeded in raising 

the living conditions of the rural population. By focusing on education, 

agricultural development, and public health, the Chinese have established 

a system in which efforts in one area improve conditions for the general 

living conditions. Perhaps the most constructive improvement has been in the 

willingness and the desire of China's people to work together for the future 

development of their homeland.
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Lee, Jil-Hyun, "Economic Value of Korean Farmers' Education -- Their Earnings 

and Productivity," College of Agriculture, Seoul National University, 

1970. 

This is a study of the economic value of farmer's education in Korea. 

It was primarily concerned with the causes of the increase in agriculture
 

resource productivity and income. The data used in this study came 
 from 

two sources: (1) the Farm Economy Survey undertaken by the Korean Ministry 

of Agriculture and Forestry, and (2) a Supplemental Survey made by the Korean 

Extension Service. The levels of farmer's education were measured in terms of 

years of schooling, types of high school college education,or extension educa

tion and year of completing school. The analysis was for the year 1965. 

Tabular and regression analysis methods were used to determine the relation

ship the levels of education and income. The results were based upon the 

assumption that the economic results from farming are positively related to 

the farmer's capacity for making managerial decisions which are improved 

through education, training, and practical experience. The results of the 

analysis demonstrated a simple relationship between farmer's education and 

income -- farmers with more education, on the average, made higher incomes 

than farmers with little education. Also, on-the-job training bad the same 

effects on earnings as formal education, and it was demonstrated that farmers
 

who engaged in extension education made higher incomes than farmers who did 

not. 
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Lee, John E., Jr., and Chastain, E. D., "The Role of Problem Recognition in 

Managerial Adjustments," J. Farm Econ., Vol. XLII, August 1960, No. 3. 

The objective of this article was to discuss the nature of problem 

recognition relative to managerial adjustments and make some implications of 

problem recognition to educational efforts in farm management. Data was 

collected from a sample of FHD agents and farm families in Alabama for the 

year 1957. No specific empirical methodology was used except for an "empiri

cal" questionnaire. It was found that the proportion of managers recognizing 

income opportunities increased as the number of years of formal education 

increased. 
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Leibenstein, H., "Shortages and Surpluses in Education in Underdeveloped 

Countries: A Theoretical Foray," in Education and Economic Develop

ment, edited by C. A. Anderson and M. J. Bowman, Aldine Publishing 

Co., Chicago, 1966, pp. 51-62. 

The rate of adjustment to skill requirements shows that a surplus
 

exists for certain skills. The adjustment is most likely to take place
 

through the development of substitute skills by workers 
which implies that
 

workers can migrate to other labor markets. A major cause for non-adjustment
 

is lack of economic resources. Some individuals may not have the 
resources
 

to undertake educational investment, 
 even with schooling facilities and free 

tuition which implies that existence is not sufficient to guarantee investment. 

Schooling creates skills and develops certain attitudes. It is possible that 

attitudes are more important in development, especially, attitudes concerning 

the value of education itself. 

The conclusions are: (1) formal education should be designed to 

minimize the time needed to attain skills; (2) education should serve to 

increase mobility which accelerates the development process; (3) educatin
 

increases the cultural integration of society which leads to development and 

mobility increases; (4) education provides certain social capacities such as 

the ability to cooperate; (5) educated parents instill a respect for educa

tion in their children; and (6) realizing the importance of educated expectant 

and future mothers as this has great impact on the attitudes and skill level 

of the future labor force.
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Levy, Mildred B., and Wadyck, Walter J., "The Influence of Family and Friends
 

on Geographic Labor Mobility: An International Comparison," Rev.
 

Econ. Statist., Vol. LV, No. 2, May 1973, pp. 198-204.
 

This analysis is concerned with testing the hypothesis that previous 

migrants from one region exert a strong influence on the volume and direction 

of current migration flows. In support of the hypothesis, the authors give 

the following two reasons: (1) Family and friends who have previously migrated 

from one region to another may provide information about their present location 

to persons residing in their former place of residence; (2) former migrants 

may provide temporary as well socialfood and shelter as facilitate transition. 

Using data obtained from the 1961 Population of Census of Venezuela, the 

authors employ a linear regression model to estimate the gross interstate migra

tion of males in Venezuela, ages 15-54, during 1960-61. The model is that 

developed by Greenwood (Review of Regional Studies, 1973) to study the same 

phenomenon in India, 1955-60. The variable used to capture the effect of 

cumulative past migration is the "migrant stock": the number of persons born 

in the origin state and living in the destination state over which migration 

is being studied. The data on literacy was obtained from Adelman, I., and 

Morris, C. T., 
Society, Politics and Economic Development, Baltimore, The 

Johns Hopkins Press, 1967. The estimated coefficients for the effect of 

literacy on gross migration were found to be positive and significant. Better 

educated people may have more information and may be more open to change than 

less educated people.
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of other explana-

The results concur with Greenwood's (for India). Past migration 

patterns do affect current migration flows for Venezuela. Failure to take 

account of this effect overstates current direct effects 

tory variables on migration. 
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Link, Charles R., and Ratledte, Edward C., "The Influence of the Quantity and 

Quality of Education on Black-White Earnings Differentials: Some 

New Evidence," Rev. Econ. Statist., Vol. LVII, No. 3, August 1975, 

PP. 346-350.
 

This analysis is concerned with the influence of the quantity and
 

quality of education on the earnings of young black and white males 
in 1967.
 

The data is U.S. data 
from the National Longitudinal Survey of the Labor Force 

conducted by the U.S. Census. The particular sample examiled consisted of 

861 males age 15-25 in 1967, 707 white and 154 black. All were out of school
 

at least one year and had positive earnings. 

The methodology used was linear regression estimated by ordinary least 

squares. The proxy variable for quality of education is the district-wide 

annual expenditures per pupil where the respondent attended secondary school. 

The results indicate that the quality of education (measured by ex

penditures per pupil) exerts an important impact for both races. The results 

also indicate that expenditures may be more important for blacks than for 

whites, i.e., increasing the quality of schools in black areas may have 

long-run effects on black earnings.
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Lockheed, M. E., and Young, Kau-hua, State-of-the-Arts Paper Cost Analysis 

in Nonformal Education, Educational Testing Service, Princeton, New 

Jersey, 1977. 

A critical step in cost/benefit analysis is to enumerate all input 
requirements. A reason that nonformal education has relatively low cost is
 
that many of its inputs are priced in terms of MC 
 and much of the capital and 
operating expenses picked upare by formal education. Essentially this is the
 
problem of joint 
costs between nonformal and formal education. Another prob
lem is to 
isolate the effect of nonformal education and economic development. 

There are consistent results indicating that exposure to nonformal 
variants of education increases agricultural output. This has been observed
 

in Kenya, Korea, Thailand, and the Philippines. But 
similar evidence shows
 

a positive relationship between formal 
 education and farm output. Similar
 

studies found that nonformal education 
was positively related to earnings as 
well. A consistent result was that the size of the estimated effects and benefits 
of education depend upon the variables which are included in the production func
tion. In a simultaneous function, the effects of nonformal variants lower.are 

The point of the article is a concern with whether or not all costs 
(hidden, joint, capital, operating, fixed, or variable) are included in the 
cost/benefit or cost/effectiveness analysis. This implies that the conclusion, 

as to whether a given program is socially desirable or not, depends upon the 

quality of the cost/benefit analysis.
 

till
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Lukomski, Michael, "Alternatives for Training of Skilled Industrial Labor in
 

Sao Paulo, Brazil," Supplementary Paper #1, Program of Studies in
 

Non-formal Education, Michigan State University, East Lansing, 1975.
 

This study relates non-formal education activities, i.e., vocational
 

training schools, to the process of economic development and deals with the
 

development of skilled workers, (lathe operators) in Sao Paulo, Brazil. 
Three
 

questions were asked: 
 (1) what was the origin of the workers? (2) how did
 

these workers learn and develop their mental and manual skills? and (3) does
 

origin and type of learning experience influence the nature, quality and
 

market valuation of the work they perform?
 

The model he uses can be described as a "reverse tracer" technique,
 

the reverse of Professor Harbison's "taggin' technique. Lukomski took the
 

lathe operators and worked backwards to find the various routes followed by
 

the operators in obtaining the skills they have and positions they occupy.
 

The model took into consideration (50 lathe operators interviewed) three
 

basic elements: condition at birth, the learning process which included formal
 

education, work experience and training, and present situation, i.e., type of
 

work and pay.
 

With regard to: 
 (1) present work situation -- large variations are
 

found in hourly wages and type of work done; 
(2) initial conditions of worker
 

workers were of relatively high socio-economic starting points (parents were
 

well educated compared to general population, only 17 percent had fathers who
 

worked in the agricultural sector); (3) formal education --
a high percentage
 

of workers had a primary education (could read and write) (educational levels
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of operators did not vary greatly from general population so formal education 

cannot explain the income differential of the well paid lathe operators); 

(4) work experience -- most workers started in industrial occupations; 

(5) training -- only 11.5 percent reached the skilled occupational level 

without some form of special industrial training. The private industrial 

school trained more than SENAI programs. Four paths to lathe operator are 

described: (all require four years of formal education): (1) SENAI program, 

(formal government training program), (2) industrial school (private), (3) 

courses, part time either SENAI or industrial schools; and (4) work experience. 



13, 15, 16, 17, 21, 22 

Macridis, Roy C., and Meehan, Eugene J., "Attitudes, Cognition Skill, Partici

pation and Achievement," AID Contract csd-824, Brandeis University, 

1970. 

Field research gathered in Guatamala in 1968 and 1969. Cognitive skill 

is the capacity to develop, use, modify, and adapt intellectual tools to a 

changing environment. Goals make the individual aware and sensitive to the 

different dimensions of the environment and all perceptions must be screened 

through a complex network of attitudes before the significant and trivial can 

be separated. Education must face a pragmatic test of usefulness relating to 

the search for knowledge. Cognitive skill is an indication of the quality of 

an individual's production, that is, a measure of performance quality. Organiza

tion is viewed as part of cognitive skill. Cognitive skill is a complex 

construct and identification of the various skills involved is essential in 

order to organize the learning process. There are four dimensions of cognitive 

capacity: (1) temporal -- ability to associate or relate to changes over time; 

(2) analytic -- breaking complex tasks into components; (3) synthetic -- pro

ducing patterns relating one specific factor to other factors in the situation 

and (4) calculative -- projecting implications accurately and avoiding errors 

in logic. Also individuals should be able to handle counter-to-fact condi

tionals, counterfacturals. 

Two groups aged 25 to 45 were selected, one group which was outstand

ingly successful and the other group, with the same general background and 

occupational interests, who were not performing at the same level. Assumption 

was made that highly successful persons would have higher cognitive skill 

levels. The sample number was 200 of which 198 responses were used.
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The hypothesis to be tested aret achievement and participation associa

ted with high levels of cognitive skill rather than high levels of developmental 

orientation, i.e., is cognitive skill a better indicator of achievement than 

attitudes? 

The findings show that cognitive skill correlates positively and strongly 

with occupational achievement and participation in community affairs. Generally 

cognitive skill is a more effective indicator of both occupational achievement
 

and participation in 
 local affairs, than are attitudes: 

1. 	 High cognitive scores are associated with achievement and partici

pation but not with high scores on the developmental attitude 

index. 

2. 	 Those with high developmental attitude scores do not score very 

well on the participation index they outstanding occupanor 	are 

tional achievers. 

3. 	 High levels of participation correlate strongly and positively 

with high scores on the cognition skill index and only weakly 

with 	high scores on the attitudinal index. 

4. 	 Low skills on the cognition skill index correlates negatively 

and strongly with high levels of achievement on participation 

in community affairs. 

5. 	 Cognitive skill provides a good correlate for occupational 

achievement and attitudinal scores correlate negatively with 

high 	level achievement.
 

Those persons with high scores on the cognitive skill index (1) have 

high 	 incomes, (2) are concerned with economic questions, (3) tend to produce 



Macridis, R. C. (cont.) 
Page 3 

complex explanations of events, (4) are more likely to suggest careful investiga

tion for social change, (5) regard elites as the prime factor for change; (6) 

tend to think in temms of institutional arrangements rather than personalized 

terms. 
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Maldonado, R., "Education, Income Distribution, and Economic Growth in Puerto 

Rico," Rev. Soc. Econ., Vol. 34, No. 1, 1976, pp. 1-12. 

This analyzes the income distribution of Puerto Ricans in relation to 
their rapid economic expansion, since 1950. Specifically, this paper examines 

Kuznet's hypothesis that a country which is undertaking growth is likely to
 
worsen its income distribution. 
 The data for this study are from the 1959
 

and 1969 census, 
 which collected information on the income of families. 

Evaluating family income for the population by deciles shows that the
 
highest 10 percent of the population (by 
 income received) have experienced a
 

decline in their share of income received as it has dropped from 45 percent in
 
1959 to 36 percent in 1969. 
For this same period, the lowest declies' percent

age of income received dropped from 0.44 percent in 1959 to 0.31 percent in
 
1969, while all other deciles 
improved their share of income received. This 
amounts to an improved income situation for the middle 80 percent of the popula

tion while the highest and lowest groups suffered setbacks. Lorenz curves for 
these same figures show the 1969 curve lies to the northeast of the 1959 curve, 
thus indicating greater equality of income distribution. Similarly, the Gini 
coefficient for 1969 is .51 as compared to .59 for 1959. It should be noted 

that two problems exist with the data: (1) the income figures are drawn from 
interviews and hence from memory, and (2) the income figures exclude any measures 

for income in kind. 

Education Is examined as a possible explanation for this equalizing 
trend in income distribution. Figures for enrollment, literacy, number of 

students per teacher, number of teachers, and percent of the government budget 
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spent on education indicate a greater emphasis on education between 1960 and
 

1970. Lorenz curves for education 
show greater equality of the distribution 

of education for this period as well.
 

Education 
is not offered as the most important factor in moving towards 
a more equal distribution of income, rather, the results for Puerto Rico are
 

special given 
the economic and political ties with the U.S. Without liberal 

out-migration, the labor force would be nearly double its c urrent size which 

would have serious implications for income distribution and educational 

policies. These results do, however, support the contention that education 

can alter income distribution patterns. 



04, 16, 18 

Martin, Lee R.; Cortu, Arthur J.; and Singh, H. S.; "The Effects of Different 

Levels of Management and Capital on the Incomes of Small Farmers in 

the South," J. Farm Econ., Vol. XLII, February 1960, No. 1, pp. 90-120. 

This article investigates the relations between incomes on the one
 

hand and management and capital on the other by including the level of manage

ment as an input. Using a sample of eleven farmers in Macon County, North 

Carolina, input-output relations were assigned to each farmer at three dif

ferent management levels. Linear programming procedures were used to deter

mine optimum resource ase combinations and levels of output. 

The results indicate that the ability to manage may be the most impor

tant single determinant of potential farm income; there is a high degree of 

complimentarity between management and capital levels.
 

These results imply that farmers 
 in low income areas need to have a 

much better general education.
 



06, 23, 33, 35
 

Maverer, Kemeth; Ratapzah, Rosalinda; and Schultz, T. Paul; "Marriage, 

Fertility, and Labor Force Participation of Thai Women: An Econ

ometric Study," Rand Corp., R-829-AID/EF, April 1973, Santa Monica, 

California. 

This study was undertaken to formulate, test and integrate the com

ponents of family fertility as part of a general view of the family decision

making process. Estimates were obtained of the relationships between several 

constraints on the environment within which households function in Thailand 

and three related forms of "family" behavior: the proportion of women cur

rently married, the average number of children born per woman, and the pro

portion of women in the non-agricultural labor force. A simultaneous

equations model was specified from data from 71 administrative units of 

Thailand from the 1960 census, and then these equations were estimated to 

account for the cross-sectional variation in age-specific marriage patterns, 

fertility, and women's participation in the nonagricultural labor force. 

Changing levels of men's and women's schooling was shown to have sub

stantial effects on completed fertility levels among older women. Men's 

schooling is associated with delayed marriage and childbearing but greater 

fertility by the time women reach their thirties. Schooling for women is 

linked to higher fertility in the 25-29 age cohort but substantially lower 

fertility at later ages. Increased education among women may also marginally 

reduce the proportion of women married, but it may not affect the size of 

the female non-agricultural labor force significantly. The tendency of women 

to occupy non-agricultural jobs appears to be largely function of the locala 
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structure of industry and the level of female unemployment. These labor market 

variables for women also have a pronounced indirect effect on fertility and 

the timing of marriage. 

The proportion of women who have recently migrated into a region 

appears to increase the proportion married, decrease non-agricultural partici

pation, and increase fertility. The variable for education was not broken 

down into primary, secondary, and college. The measure for "schooling" was 

the average number of years of schooling completed in each age-group for 

both men and women. 



07, 16, 22 

McClelland, David C., and Winter, David G., Motivating Economic Achievement, 

Free Press, New York, 1969, 385 pp. 

McClelland attempts to link economic growth to achievement motivation, 

suggesting that the need to achieve (n Ach) is directly related to the entre

preneural spirit. Purely economic incentives may be inadequate to channel 

broad energies, so an effort to increase n Ach and trace the impacts on the 

test group is undertaken. 

The test site was the Small Industries Extension Training (SIET) Insti

tute at Hyderabad, India. The program was a voluntayy management training 

sem _-r for Indian businessmen. Basic inputs included: (1) achievement 

syndrome, (2) self study, (3) goal setting, and (4) interpersonal supports. 

Effectiveness of the seminars was measured by how participants (a) thought 

about improving business activities, (b) took more successful, moderate.risks,
 

(c) used feedback mechanisms, and (d) explored the environment. 

One test course was run, then the fully monitored course was developed 

and run. 74 course participants were measured against three control groups 

of 73 businessmen, and against their own pre-seminar attitudes. 

The major manifestations of the program were (1) longer working hours, 

(2) more capital investments, (3) more employees, and (4) a large percentage 

increase in firms' gross revenues. Case studies are presented showing the 

changing characteristics of participants, and the phychological impacts of 

the course. All effects suggest that the project was well worthwhile, and 

effective, but it could not be carried on due to prior responsibilities at 

the SIET institute. 



12, 24, 15 

Michael, Demissie Gebbs, Factors Associated with Innovative Adoption Among 

Selected Farmers in Southern Brazil, Ph.D. Dissertation, 1972, Ohio 

State University, Columbus, Ohio, 106 pp. 

In this Agricultural Economic Factor Rotation Model, individual char

acteristics, nature of farm and structural variables, and adoption of innova

tive agricultural technology are related. 
 Samples of farms were inmade 1965 

and 1969, stratified by size, excluding largest and smallest farms, with 

both cross-sectional and longitudinal perspectives. Sample size: 1965 data 

501 farms; 1969 data = 740 farmers; the intersection of samples for 1965 and 

1969 = 336 farmers. Variables include farm, family, and attitude categories. 

Conclusions: Highest factor loadings were achieved with (1) economic 

resources, (2) time span (age and experience), and (3) motivation (explaining 

44 percent of total variation of the sample). These factors explained 46 per

cent of the variance in adoption, ranked (3), (1), then (2). However, because 

motivation is incorporated into the adoption variables, there exists circularity 

within the model. Age and experience related inversely to adoption; education 

and mobility showed no effects; credit availability and family size loaded 

highly.
 



18, 06
 

Mincer, 	 J., "Education, Experience, and the Distribution of Earnings and
 

Employment: An Overview," in Education, Income, and Human Behavior,
 

edited by F. T. Just.':-, McGraw-Hill, 1975, p. 71.
 

Education is viewed as an investment and the relationship between the
 

distribution of earnings and the distribution of investments 
in human capital 

is examined. 
From earlier work by Mincer, roughly 60 percent of the inequality
 

of earnings (annual) for white urban males could be attributed to the distribu

tion of human capital investment. The theory suggests that most investment
 

takes place at younger ages yet 
the investment continues at a diminishing 

rate throughout the working life. If earnings are the return to net invest

ment, one would expect the earnings to increase at a diminishing rate over the 

person's working life time. Years-of-experience is used as an argument for the 

schooling model to better estimate lifetime earnings, as this would account 

for persons whose labor force attachment is not continuous. Using only 

schooling to explain the earnings function -- the correlation is only 10 per

cent. 
Further, 50 percent of aggregate inequality, i.e., variance of logs of
 

annual 	earnings is attributed to the distribution of schooling and post-school 

investment. However, adjusting these variables for quality and individual 

differences in expenditure of time increases this joint distributional effect 

of schooling and post-school investment to 60 percent. Earnings of those workers
 

with greater quantities of human capital are higher for two reasons: (1) they 

receive 	higher hourly wages, 	 and (2) they have fewer and shorter separations 

from the labor force. Generally, the inequality of the distribution of earnings 

is affected by both the distribution of investment in human capital and the 

magnitude of the rates of to thatreturn investment. 



01, 05 

Monson, 	 T. D., Migration, Experience-generated Learning and Infant Indus

tries: A Case Study of Turkey, Ph.D. Dissertation, University of
 

Minnesota, 1972.
 

Migrant workers (Turkish) working in Germany were unskilled and any 

skills acquired were those picked up at the place of work in a strictly non

formal setting. There are very few formal on-the-job training programs, so 

that skills must be learned in the actual production process. The process of 

transforming agricultural workers 	into industrial workers is in terms of the 

direct effect of time (required to learn the new skill) and the indirect
 

effect of changes in 
 the quality of the work force. Learning-by-doing worker 

productivity depends on the quantity of human capital (HC), physical capital
 

and the length of time one has been employed in the industry. This results
 

in an expected log learning function.
 

A sample of 63 workers (from 1U work groups) found that 30 individuals 

and 7 groups fit this form (log learning function). Of those not fitting this 

mold, most had high initial levels of HC and showed little change over the 

test period. The data and analysis also showed that differences in wage sys

tems did not influence the rate at which workers learned. Higher initial 

values for HC in hourly wage firms indicates that these firms have more con

trolled production, implying greater opportunity to learn-by-doing with the 

aid of supervision. This is supported by the fact that in the sample firms 

paying straight hourly wages employed more supervision personnel. Education, 

regardless of natixre, had a minimal impact upon the learning behavior whereas 

industrial experience (obtained in Germany) was an important influence upon 
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upon productivity levels. 
If the worker was unskilled and the work force
 

skilled, then the worker showed lower rates of learning. Perhaps most impor

tant was a change in the experience mix. This led to outward parallel shifts 

of the learning curves. 

The author concedes that problems existed in his study (imperfect 

data and multicollinearity), but the study shows that entrants of unskilled 

workers into semi-skilled work force undergo an adaptation process of 

learning-by-doing.
 



06, 07, 16 

Moock, Peter Russell, Managerial Ability in Small-farm Production: An Analysis 

of Maize Yields in the Vihiga Division of Kenya, Columbia University, 

Ph.D. Dissertation, 1973, 336 pp.
 

In an attempt to maintain or increase agricultural productivity, the
 

government has abandoned 
its attempts to rely on population control and
 

largely focused its effort on 
increasing expenditures in the rural sector.
 

The district of Vihiga 
was one of 14 rural communities selected to be included 

in Kenya's Special Rural Development Program. The primary objectives of this
 

program*were to 
increase employment opportunities and rural income of the
 

inhabitants. 
 In order to achieve this, the program focused on increasing 
per capita income, maintaining an equitable distribution of income, providing 

employment opportunities for the greatest number of people, and attempting to 

reduce the rate of population growth. 

The data for this study was based on a survey of farms between May
 
1970 and February 1972. was
This sample divided into two parts where the first 
group of 72 farms received loans to purchase hybrid maize out of which 66 farms 
actua.lly used the loans. The other group had 88 farms and did not receive loans. 
This study utilized data from a general random survey in 1970 for comparative 

measures, and two selective surveys in 1971. 

In comparing these subsets of farmers, the credit recipients were in 
general more innovative and more wealthy than the average farms in the district. 
Further, of those who received loans, most would have used their own financial 

resources to purchase hybrid maize inputs if they did not receive assistance. 
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Regression procedures were used to analyze the production function for 
maize. The results showed that there is, in general, too much use of labor 

and too little use of fertilizer components. 

In reference to formal schools' znle in fostering a desire for off

farm wage employment, this study 
seems to indicate that the rural people harbor 

that desire prior to attendance at school or that the school adapts to the
 

desires of those attending. Further, 
 this study shows that there is a signifi

cantly positive result from education on the managerial ability of the farm 

managers, who make technical allocative decisions. It is the fact that some
 

of the more general skills taught in the formal school 
are extremely useful in 

the agricultural sector. 

The analysis of the agricultural extension service revealed that visits 
by the farmer to the agent were unrelated to managerial ability yet visits by
 

the extension instructors to the farmers 
were positively related to managerial 

ability. One explanation for this is that the one-to-one extension serves a 

social function more than one of transmitting useful agricultural information. 

However, there was a positive relationship between managerial ability and 

attendance at demonstrations. One reason for this is that the demonstrations
 

tend to be more highly structured and tend to 
focus on some particular agri

cultural lesson. 

Differences in output for farms receiving loans and farms which did not 

receive loans can be best explained by managerial differences which predated 

the issuance of the loan. This was supported by the result that the effect of 

the loan on maize output was not significantly different from zero. 

Managerial ability defined as having greater output given identical
inputs for a number of farms. 



13, 22, 24
 

Moos, Rudolf H., Conceptualizing Educational Environments, Seadag Research 

Paper presented June 28-30, 1973, Aspen, Colorado, 31 pp.
 

This is a social environmentalist examination of major methods by
 
which human environments have been assessed -- social climate categories 

defining social environments and its relationship with attitudes, achieve
ments, and other environmental variables with attention to learning environ

ments. Six social climate categories are developed.
 

Conclusions: 
 Social Environment acts catalytically, not as a stimulus 
to change behavior. The six categories themselves explain little without 

additional information. Social climate indices may provide additional 

sensitivity to relevant environments, both in terms of individual and 

institutional (e.g., education, rehabilitation) decisions. 



06, 23, 32 

Morgenstern, Richard D., "Direct and Indirect Effects on Earnings of School 

and Socio-economic Background," Rev. Econ. Statist., Vol. LV, No. 2, 

May 1973, pp. 225-234.
 

This analysis is concerned with examining the relationship among
 

income, socio-economic background, years of schooling, and quality of inputs.
 

Several models are postulated which permit the examination of both direct and
 

the indirect effects of the various factors, separately for blacks and whites.
 

To measure the direct effects on learning, a linear model is specified which
 

assumes independence among socio-economic background, years of schooling, and
 

school quality; to measure the indirect effects, a second linear model is
 

specified making education (years of schooling) a function of socio-economic
 

background and quality of education. 
A third model is specified to test the
 

recursive nature of models I and II.
 

The primary data source was the 1968 Urban Problems Survey conducted
 

by Campbell and Schuman (1968) at the Survey Research Center at the University
 

of Michigan. 
In all, 2,700 heads of household, half black and half white, were
 

interviewed within the corporate limits of 15 largely northern cities and two
 

suburbs. 
In addition to standard census-type questions, the survey asked
 

about the respondent's father's occupation, his parents' education, and the
 

sta,.e in which he spent his formative years. 
The measure o. socio-economic
 

background, therefore, was the parents' education and the DuncanIndex of
 

Occupational Status, from 0. D. Duncan, D. L. Featherman, and B. Duncan,
 

"Socioeconomic Background and Occupational Achievement: 
 Extension of a Basic
 

Model," Project No. S-0074 (EO-191) Washington, D.C.: 
 HEW, 1968. The principle
 

// ?
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conclusions were: (1) school quality has a small direct effect on the wage
 

rates of blacks but no apparent effect at all on the wages of whites; (2) for 

both races school quality has strong indirect effects as it influences the 

number of years of schooling attained; (3) socio-economic background appears 

to have significant direct effects on earnings and indirect effects as it 

also influences the number of years of education attained; and (4) years of 

schooling appears to exert a strong influence on earnings independent of 

other variables, especially for whites. 



06, 30
 

Naik, J. P., "Optimizing Investment in Schooling: An Alternative to Univer

sal Primary Education," in Education and Development Reconsidered,
 

sponsored by the Rockefeller Foundation and the Ford Foundation,
 

1972.
 

The task is to maximize educational achievement for a developing
 

nation where no more than six years of formal education at state expense
 

can be made available to all youth. It is assumed that: (1) early adoles

cents learn the same material more quickly than young children, (2) pupils
 

who enter at age 7 learn as much arithmetic by 13 as children who enter at
 

age 5, (3) vocabulary and reading comprehension in a second language are
 

achieved almost twice as fast by 12-15 year olds as by 6-11 year olds, and
 

(4) parents and communities will invest education funds not available to the
 

central government through taxation.
 

The author states that less educational attainment will be achieved
 

with universal primary education in state schools. Students would enter at
 

age 6 to 7 and be taught basic cognitive skills in classes. Roughly 10-15 per

cent would continue school with 85-90 percent finishing school at this level.
 

The major problem with this system is that most school leavers are alienated
 

from farm work and not yet ready for marriage or for entry into the labor force.
 

An alternative solution would defer age of entry in state schools to
 

11 or 12 with informal and locally supported education to teach children aged
 

1-11. Because children would enter state school at 11-12 with varying back

grounds, there would be a need to extend the scope of the state schools over
 

/I 
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10 years, and place students at appropriate entry level and expect different 

levels of achievement in 6 years. Ample opportunity for scholarships should 

be made available to able students to enable completion of work in school, 

and gear higher education to the competence level to be expected of pupils 

who attain the tenth achievement level in the national schools. 



06, 12
 

Nelson, Richard R., and Phelps, Edmund S., "Investment in Human, Technological 

Diffusion and Economic Growth," Amer. Econ. Rev., Vol. 56, Nos. 1-2, 

May 1966, pp. 69-75. 

A model is developed to explain the relationship between innovation 

and education in U.S. agriculture. In a technologically dynamic economy,
 

it is assumed that production management is a function requiring adaptation
 

to change and that education accelerates this process. 

The rate of return to education is greater the more technologically 

progressive is the economy. This implies that society should build more 

human capital relative to tangible capital, the more rapid is the progress 

of technology and the larger is the gap between available and used technologies. 

Education may produce externalities via innovation which leads to imitation 

of modern agricultural techniques. 



03, 15
 

Nesman, Edgar J., and Rich, Thomas A., The Comparative Study of the Impact of 

Mass Communication on Subsistence Farmers in Guatemala, University of 

South Florida, Tampa, Contract # AID/CM/Ia-C-73-19, 1975. 

Field interviews with 506 farmers in 1973 were used to analyze the 

impact of mass communication. It was found that radio can be used to affect 

change in knowledge and attitudes among a traditional population. Knowledge 

and attitude changes increase with group meetings and personal visits. Such 

changes led to agricultural innovation, e.g., adoption of recommended practices 

with regard to fertilizer application. Fertilii'r applications rose in the 

experimental area relative to the control area. (They fell again later, 

apparently in response to an increase in the price of fertilizer.) 



6, 13, 18
 

Norbye, 	 Ole David Koht, "Long Term Employment Prospects and the Need for 

Large-scale Rural Works Programs," in Education, Employment, and 

Rural Development, Homer R. Scheffield, ed., East African Publishing 

House, Nairobi, Kenya, 1967. 

This is an empirical analysis of Kenya's development plan in terms 

of long-run employment prospects of Kenya's labor force. Based upon the 

projections in the study, it is argued that less than one-fifth of the labor 

force will be able to find jobs in urban areas in 1985, and Kenya must plan 

for the preparation of rural life for most of its inhabitants. It is argued 

that the educational system must adapt to this condition, not by increasing 

agricultural training in primary and secondary schools, but by changing the 

attitudes of teachers and stfudents in order that young people appreciate what 

they have learned in a rural society as farmers. 



24, 36 

Nowacek, C. G., Manpower Development and Utilization Policies and Practices
 

in the Rhodesian PrLvate Sector and Their Interrelationships with 

Public Policy and the Management System: A Case Study, Ph.D. Dis

sertation, New York University, 1966.
 

The labor market structure for Rhodesia shows a dual economy and a
 
dual labor market with an 
urban and traditional sector. Mobility of workers 
tends to draw young underemployed workers from the traditional sector to
 
become unemployed in 
 the larger urban markets. These workers are becoming
 

more attached to 
the urban markets as indicated by declining absenteeism. 

The rural education programs oriented towards urban culture and have beenare 


a factor in increasing the youth's mobility 
out of the agricultural sector
 
and into the urban sector. Additionally, many 
 tribal customs reinforce the
 
mobility of the young males, 
 e.g., custom holds that men should not do tradi
tional agricultural work. In order to obtain employment in industry, the male 
must be willing to break his tribal ties and adopt the life-style of the 

modern worker. 

As the wage structure becomes more related to worker productivity, it 
will send out the right signals to encourage investment in higher skills by 
offering higher rewards for these skills. These skills have been traditionally 
provided via on-the-job training with general skills being provided through 
the educational system. As immigration and migration fail to satisfy employers' 
demands for workers, a need will arise for more comprehensive manpower planning 
which should include efforts to increase secondary education and apprenticeship 

programs. Policy recommendations includet (1) primary and secondary 
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educational facilities for general education, (2) technical schools and col
leges for specialized training, and (3) improvement of on-the-job training 
programs of a more specific nature. This will lead to a narrowing of the 
wage gap for different occupations and hence impact income and its 

distribution. 



06, 03, 13
 

Odia, Solomon, "Rural Education and Training in Tanzania," Int. Lab. Rev.,
 

Vol. 103, No. 1, 
 1971, pp. 13-28. 

Expansion of educational program is needed to meet expected popula

tion growth. Currently, 
 97 percent of the population live in rural areas 

which indicates the importance of rural educational programs. There exists
 

a committed government policy to 
satisfy employment needs through education 

by 1980. One goal is to have major means of production controlled by peasants 

and workers. The education system is designed to meet egalitarian social 

objectives and to improve economic aspects of life, viz. standard of living. 

Agricultural education combines class work and actual experience on school 

farms. Further, the schools have established the dominance of national 

language and programs are designed to integrate the school with the rural 

community. Other goals are to extend non-fommal education and training to 

as many people as possible; and, to provide special leadership education to 

people who are likely to be influential in their communities. The results 

have been inconclusive at this point, but this production-oriented education 

seems to hold promise. 



06, 35
 

O'NeilIl, J. A., The Effect of Income and Education on Inter-Regional Migration, 

Columbia University, Ph.D. Dissertation, 1970, 107 pages. 

A cross-sectional model is developed to analyze regional migration.
 

In this framework, migration is treated 
as a consumption good and an invest

ment good. 
 The data are from U.S. Bureau of the Census for 1960,
 

and the areas are confined to the nine geographical units of the U.S. Also, 

the migration period is from 1955 to 1960, which implies that only long-term 

migration will be observed, i.e., migration which lasted five years. This 

gives rise to a problem in that this would reflect more "successes" than
 

normal since failures would migrate 
back to their original residence in many
 

cases. Also, 
 the data does not separate inter-firm and intra-firm migration,
 

thus income differentials may be 
biased by the inclusion of intra-firm 

migrants.
 

Regression analysis for white males of differing age groups and non

white males 25-29 years old showed that the income differential had a positive 

relationship with the migration for the groupsrate considered. Further, it 

was found that the response to income differentials increases with years of 

education completed. As expected, the independent variable distance has a 

negative impact on migration rates for all groups considered. By including 

a variable for level of income, it was found that given the same income 

differential between destination and origin, those persons with higher levels 

of income are more likely to migrate. 

Higher income levels has a negative impact via the opportunity cost, 

yet it also enhances one's ability to finance a move. This implies that the 
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positive impact of financing outweighs the negative impact of the increased 

opportunity cost, thus, leading one to think that part of migration is 

consumption oriented.
 



06
 

Onimode, Bade, Education, Manpower, and the Economic Development of Nigeria,
 

1950-1970, Ph.D. Dissertation, Ohio Atate University, 1972, 183 pp.
 

Methodology of indexing the factors of produc6ion such that if the 

production function is homogeneous to the first degree, this implies that the 

index of labor should also be homogeneous of degree one. Basically, the study 

uses standard neo-classical production theory. Three approaches are used: 

(1) the index approach, (2) educational capital approach, and (3) regression 

approach. 

Each approach derives an equation to measure the contribution of educa

tion to the rate of growth of economic development. The role of education is 

to maintain the quality of the labor force (LF) and improve the overall quality 

of the LF over time. For 1960-1970 the overall contribution of educational 

capital to the growth rate was 0.92 percent exceeding the result of 0.73 percent 

for physical capital. For 1950-1970 the contribution of each source of devel

opment as a percentage of the growth rate of the national product was as fol

lows. physical capital 14.93 percent; labor 56.53 percent; labor of constant 

education 10.30 percent; improvement in labor quality 27.85 percent, with the 

residual 20.58 percent. After plain labor (adjusted for changes in quality), 

education has had the greatest impact on the growth rate of the national product. 

The manpower model and the econometric model give emphasis to expansion of 

secondary level schooling and both do not indicate any bottleneck problem at 

the primary education level. Later expansion of third level education 

facilities, viz., higher education, ill be needed. 



Pack, Howard, EMPloyment and Productivity in Kenyan Manufacturing, Economic 

Growth Center, Yale Univ., Center Discussion Paper No. 196, February 

1974. 

In search of ways in which more workers can be absorbed im:manufac

turing, the author conducted interviews of Kenyan manufacturing (top level) 

managers. The firms are labor intensive in their production techniques. Pack 

finds that labor productivity has been raised primarily through reorganiza

tion, simple innovation, increasing the rate of capacity utilization, and 

better training and supervision of the work force -- not through capital 

deepening or embodied technological change. 

Adaptive managerial behavior, reorganization of the production process 

or simple innovation in a labor intensive context, is associated with techni

cal knowledge of the production process, on the part of the manager. Formal 

training in production or production experience, as the source of that 

technical knowledge, seem to have no differential impact on managers' 

innovative behavior. Such behavior is not associated with managers whose 

experience is in financial or commercial areas. 
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Palmore, J. A., and Marzuki, A., "Marriage Patterns and Cumulative Fertility 

in West Malaysia: 1966-67," Demography, Vol. 6, No. 4. 1969, 

pp. 383-402. 

The data for this study are taken from the national probability sample
 

of the "West Malaysian Family Survey" for 1966-67. 
This study concentrates
 

on the various characteristics of married women 15-44 years old. 
With respect
 

to the fertility aspects of the survey, 5,457 homes were interviewed.
 

Some of the characteristics of the women 15-44 years old are: 
 23 per

cent of the currently married women were married before the age of 15, an addi

tional 52 percent had married by age 20, and 24 percent married after the age
 

of 20. In general, women living in urban areas married later than rural
 

women, as indicated by the finding that three times as many rural women as
 

urban women were married by the age of 15. In general, it was found that the
 

proportion of all women married at young ages has declined. 
Much of this
 

can be explained by the increase in women's attainment of formal education
 

which has been made possible by changes in the educational system. Further,
 

wives of blue and white collar workers marry later than those women who are
 

married to husbands with rural occupations.
 

A more disaggregated breakdown of the married women 15-44 years old
 

produced additional insights. 
It was found that rural Malay women with no
 

education married at the youngest ages and Chinese women with more than 5 years
 

of schooling married latest. 
The addition of racial factors produced similar
 

results for all but Malay women where a slight differential arose between those
 

married to white collar and blue collar workers. Here those married to white
 

collar workers married earlier than those women married to white collar workers.
 

7' 1 
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Considering cumulative fertility, it was found that early marriage 

led to higher cumulative fertility. At age 25, women who married before 

15 had 3.8 live births while those married between ages 15-19 had 3.1 live 
births, and those who married after age 20 had 1.2 live births. There is 

some ambiguity as to whether couples who marry early are more fertile or if 

early marriage causes couples to be more fertile. 
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Patrick, George F., and Kehrberg, E. W., "Costs and Returns of Education in
 
Five Agricultural Areas of Eastern Brazil;' in Amer. J. Agr. Econ.,
 

55(2), May 1973, pp. 145-153. 

Uses a simple model to relate value added in production to schooling,
 

extension schooling, and fixed capital. Because of the indirect effects of
 

education on fixed capital, two stage least squares estimates were made,
 

then employed in the original estimating equation. Data came from five areas
 

of differing major industrial composition, and modernity.
 

The relationship of earnings to formal schooling was negative to
 

barely positive as modernity increased. This suggests the direct effects
 

of education may assist development very little. There was no measurement of
 

indirect effects, for example, fostering mobility or complimentarity with
 

other investments. The greater value in more modern settings results from
 

the ability to deal with more varied techniques.
 

Costs of schooling per individual could be reduced, it is noted, by
 

providing more schools, particularly at the secondary level. Many families,
 

however, are too poor to allow children to finish primary education, so that
 

a system of subsidies may be required for poorest families. Extension activities
 

seem to return the most highly through adoptibn of techniques by participants
 

and spillover effects. The authors suggest schooling has higher returns in
 

more modern areas, while extension has higher returns in those less modern
 

and allocation of resources should follow this distribution.
 



06, 07
 

Paulston, R. G., "Cuban Rural Education: A Strategy for Revolutionary Devel

opment," in Education and Rural Development, adited by P. Foster and 

J. R. Sheffield, World Year Book of Education, 1974, pp. 234-260. 

A brief sketch of conditions prior to the revolution show that nearly 

one-half the adult population was There wasilliterate. a vast difference in 

living conditions between urban and rural areas. For the most part, rural
 

education 
was offered by the plantation or it was not available. Under the
 

plantation system, education was directly related to an individual's intended 

position on the plantation. The children of the owners and managers received 

a more traditional education. Generally, the entire rural population of 

workers were living in severe poverty. 

Rural education became a major focus of the new government after the
 

revolution. Comparing enrollment figures for 1958-1959 
 to 1968-1969 shows 

that enrollment increased from 63,526 to 186,358 for the primary level. For 

the raam periods, the number of agricultural schools went from 0 to 11. In 

general, it is clear that there has been tremendous progress in terms of 

number of students attending schvol and number of schools available.
 

Illiteracy was attacked vigorously by recruiting urban youths to teach
 

the rural illiterate. This program was supported by establishing over 800 

literacy-education centers in the rural areas. The results seem quite 

impressive as the percent of illiterate in the population dropped from 15.5 

percent in 1961 to 3.9 percent in 1962. However, there is no mention as to 

how literacy was measured so that these figures may or may not be suspect. 
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An important goal of the future is to improve the quality of the
 

educational system. That is to reduce the average time needed to graduate,
 

since, many students repeat grades often without great 
success. For 1965-1966
 

only 20 percent of the total students enrolled graduated from elementary 

school. In terms of rural elementary schools, only 11 percent graduated. 

A problem that is more basic concerns the attitude of students and 
their desire to enter into technical training schools. There seems to be a 

desire of students to stay in urban areas with the cultural and social advan

tages of the city. Although some progress has been made toward improving 

rural education, there remains much work to be done in eroding the superior 

attitude towards urban life and its subsequent elitism. This is the greatest 

challenge for Cuba if it is to succeed in attaining agricultural development. 
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Peaslee, Alexander L., 
"Education's Role in Development," in Econ. Develop. 

and Cult. Change. Vol. 17, No. 3, 1968-1969, pp. 293-318. 

A comparison of international statistics on education through enroll

ment figures is completed for varying levels of schooling.
 

The author found a close relationship between high primar enrollments 

and significant economic growth. Countries were ranked by percentages of
 

populstion in primary schools, per capita gross 
domestic product and energy
 

potential (KWH per capita),. 
 Twenty-five nations had rore than 10 percent of
 

their population in primary schools in 1920 
and these same countries led the 

world in outrut by 1958 (with explainable exceptions USSR and Japan). Among
 

the first 35 countries in per capita gross 
domestic production in 1958, all
 

but six had over 10 percent of the population in primary schools 
by 1920 or
 

earlier and these six exceptions attained the 10 percent mark by 1938. 
 Of the 

50 countries without 10 percent, only Columbia had attained 1958 production 

above the U.S. (however, Columbia passed the 10 percent mark in 1956). No 

country had achieved significant growth until after 8-10 percent of its popula

tion was enrolled in primary education. Key factors relating growth and 

primary education are: elementaaj education promotes the breaking of the 

"crust of custom" and leads to systematic means of obtaining and disseminating 

information; brings a more systematically informed set of actors into the 

economic stage; and, increases the per capita productive efficiency (by break

ing the traditional way of operating). Secondary enrollments are associated 

with growth only after 8-10 percent primary enrollment has taken place and 

empirical results show a good relationship between secondary enrollment and 
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real income per capita after primary education is completed. Higher educa

tion: 
 evidence suggests that, after universal primary education is substan

tially attained, a higher rate of per capita growth results when the 

secondary level number of pupils is 10 or more times the number of higher 

education students. After primary education is completed, emphasis should 

be placed on secondary enrollments and gradually shifted to higher education. 
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PMTIera, S., and Selowsky, M., "The Economic Cost of the Internal Brain Drain, 

Its Mcgnitude in Developing Countries," World Bank Staff Working Paper 

No. 243, September 1976.
 

The central notion of this paper is the hypothesis of factor comple

mentarity between pre-school ability and education in determining an individual's 

future productivity. The existence of a particular measure of ability at pre

school age fulfilling that complementarity implies that the impact of schooling 

will be higher the higher the initial level of that ability in the individual. 

Under the above hypothesis, an optimal allocation of existing educa

tional resources across individuals with different pre-school abilities (in
 

the sense of maximizing 
the value added of these resources) must generate a
 

positive and perfect correlation between p.e-school ability and the amount 
 of
 

schooling. The of an
existence educational system where the amount of educa

tion an individual receives (or the "selection" process of the system) that
 

is determined by factors other than ability (such as family income) induces
 

a misallocation of the existing educational resources. 
The economic cost of
 

this "internal brain drain" is defined as the value added lost by the existing 

educational system relative to a fully reformed under whichsystem, students 

at all age levels are selected according to previous school abilities. 

An analytical framework is specified which measures the gains in value 

added that would accrue from such "full reforms" as well as from "partial 

reforms." The capacity of the educational system is assumed to be constant 

for this exercise, so as to isolate the puze qualitative effects of such 

reforms. The quantitative effects appear substantial: a full reform would 
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double the net value added of the educational system. For a range of very 

diverse countries, a fully reformed educational system would increase the 

long-run contribution of labor to the economy by 11 percent, assuming labor's 

share in GNP is 0.5. This implies a long-run gain in output equal to 5.5 per

cent, which is substantial.
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Psacharopoulos, G., "Rates of Return to Investment in Education Around the 

World," Comp. Educ. Rev., Vol. 16, No. 1, 1972, pp. 54-67. 

Statistical data indicates that people with more education earn higher
 

wages. 
Private rate of return is calculated with the direct costs of schooling 

and gross benefits (before tax). Social rates of return use benefits (before 

tax) and full costs of schooling. Estimates of social and private rates of 
return are compared for 30 countries. One problem with this comparison is
 

that the results of rate of return are for various years depending on the
 

country. These general results were founds (1) private rates were higher
 

than social; (2) rates 
of return declined with higher levels of education; 

(3) education rates exceeded rates of return on conventional investment 

alternatives; and (4) the more undeveloped the country, the higher the 

returns to investment in education. findings imply that priorityThese 

should be given to investment in men (rather than machines) also that 
countries should avoid overinvestment in higher levels of education. The 

fourth finding indicates that LDC's have greater income growth opportunities 

via educational investment. 

See also: George Psacharopoulos and Keith Hinchlifte, Returns to 

Education an International Comparison. Amsterdam: Elsevier Scientific; 

San Franciscot Jossey-Bass, 1973. 
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Rogers, Everett M., "A Note on Innovators," J. Farm Econ., Vol. XLI, 

February 1959, No. 1, pp. 132-133. 

This note utilizes a new definition of innovation: the first 2.5 per

cent of the population to adopt new practices. It critiques an earlier study
 

by Hildebrand and Partenheimer, who use data from farmers who have innovator
 

images, rather than actual behavior. A state-wide sample of 96 innovators 

from Ohio was obtained and their characteristics were determined. It was 

found that these innovators were (1)more highly educated, especially in 

agriculture, (2) earning higher gross incomes, (3) farming large farms, 

(4)participating more in extension services and activities, and (5) acquired 

information from agricultural scientists. 
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Sadan, Ezra; Nachmias, Chava; Bar-Lev, Gideon; "Education and Economic 

Performance of Occidental and Oriental Family Farm Operators," 

World Devel., 1976, 4, 445-455. 

This article is an attempt evaluate the relative effect of socioto 


logical and eonomic 
factors on economic performance of occidental and oriental 
farm operators in Israel. Unusual circumstances prevail in Israel, where farm 

operators with modern and traditional backgrounds coexist within a modern
 

economy.
 

Inquiries into the effects 
of the farm operator's socio-cultural
 

background as well as 
their level of education upon economic performance are
 
confronted with considerable difficulties because the system cannot 
be separated 

from its constituents. A social system, whether traditional or modern, will,
 
in most 
cases, set the socio-cultural background of its (indigenous) members. 
Unusual circumstances which allow for an inquiry into the operator's capacity 

as an entity separable from the system have materialized in Israel in the 
early 1950's. A large influx of Jewish immigrants (orientals) in the early 

1950's with a cultural pattern predominately traditional can be contrasted to 

the modern natives (occidentals). 

Using a Cobb-Douglas production function, income ratios were specified 

as the performance variable. The income ratio was defined as the ratio of 
the gross value -- added income originated per man year in an average family 

farm operated by orientals or native born relative to the income originated 

in an average family farm operated by occidental settlers. For the year 

1969-1970 the estimated income-ratios reveal the superiority of occidentals, 
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and that of second generation occidentals in particular.
 

This performance variable was 
 then related to variables representing 

the educational and cultural background. Concerning differences in schooling 

(number of years of formal schooling), it was found that differential econ

omic performance was related to these differences in schooling, i.e., 
farmers 

with a higher level of schooling appear to be better producers. There was 

also high performance associated with heterogenous villages incorporating an 

occidental element as well as an oriental one, reflecting induced adjustment 

and emulation on the part of the orientals. 

In arguing that the relation of education and performance is not a 

simple one, that is, education does more than simply train future farm opera

tors (it enables them to think analytically, to generalize, and is associated 

with basic cultural dispositions), the authors specify regression modela 

relating gross value added to herd size, use of irrigation water, scnooling 

of operators' wives, and family size. Using 1969-1970 data it was fo.xnd that 

a significant proportion of the difference between the relatively successful 

and poor achievers among dairy farmers operating under supervision of the 

Israeli Settlement Agency was related to the "educational" background of 

the operators. Therefore, while performance was associated with the level 

of formal schooling, it was also associated with various backgrowid elements. 
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Sandoval, Rodrigo Parra, Dependency and Education in Columbian Underdevelop

ment, R.P. #51, Land Tenure Center, Univ. of Wisconsin, Madison, 

June 1973, 77 pages. Abbreviated Ph.D. thesis, U. of Wisconsin, 1971. 

Sandoval presents a dialectic analysis of the relationship of educa

tion to dependency. 
 Increased education serves to develop increased depen

dency on dominant classes, leading to stifled autonomous development. Data 

is mainly demographic (population, educational level, and migration) and 

industrial in the aggregate, with attention to foreign trade. The focus is 

on university education. 

Conclusions: Increased education leads to increased dependency and 

the polarization of the educated and uneducated. Education provides an 

increased stabilizing effect, leading to protection of the dominant class, 

i.e., land and property owners, and international interests. Educational 

aid, therefore, is repressive and aggravates separation of classes while 

building a dependent middle class of university trained individuals. 
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Sanyal, 	 Bikos C., and Versluis, Jan, "Higher Education, Human Capital and 

Market Segmentation in the Sudan," World Employment Programme Research 

Working 	Papers No. 10, Inter-national Labor Office, Geneva, March 1976.
 

This paper analyzes statistical data collected from Sudan both from 

the point of view of educational planning and from the point of view of 

employment and income distribution. Using linear regression analysis, the 

dependent variable was the growth in earnings. The significant independent 

variables were (1) the waiting period before finding the first employment, 

and (2) duration of studies. Labor market segmentation variables, i.e., 

sex, father's occupation, type of diploma, sector of activity, occupational 

group, 	etc., did not demonstrate any significance. 
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Schilfelbein, E. F., and Farrell, J. P., "Factors Associated with Educational 

Achievement in Chile," Planning Office of the Ministry of Education, 

Chile, 1970. 

This study is concerned with determining the relative effect on student 

performance on a national achievement test and transitions from eighth grade 

to various types of second-level education, of a variety of variables repre

senting characteristics of the student himself, his classmates, his teachers, 

his school, his family and his community. Using Chilean data for 1970, and 

simple correlation analysis, numerous relationships were determined. The 

most significant conclusion is that, however strong the direct effect of 

social class is on student academic performance, and however much social 

class background accounts for certain important distinctions between school 

types, there still appears to be some independent effect of important 

pedagogical variables on student academic performance. 
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Schultz, T. P., "Explanation of Birth Rate Changes over Space and Time: 
 A 

Study of Taiwan," J. Polit. Econ., Vol. 81, No. 2, Supplement, 1973,
 

pp. S238-S274.
 

A reduced form equation is used to analyze Taiwan's birth rate, when
 

the birth rate for a given year is a function of the following independent
 

variables: the reciprocal of the child-survival rate, proportion of the
 

male labor force employed in agriculture, male school attainment, female school
 

attainment, and two classes of family planning field workers employed in the
 

health and family-planning programs. Data are for 1964 through 1969 but this
 

paper only uses the figures for 1965 and 1969.
 

Regression analysis showed that additional schooling for women lowered
 

teenage birth rates but increased birth rates of women 35 yaos old and over.
 

This result is contrary to the expected result in nations where industrializa

tion has begun.
 

The family-planning programs seemed to lower fertility rates initially
 

in 1965 and 1966, but, since then program efforts have been positively associated
 

with fertility. A possible explanation for this finding is that where reliable
 

birth control methods are available, there is a tendency not to delay marriage
 

and this produces wide oscillations in birth rates among the younger women.
 

The schooling coefficient was found to be consistently negative for
 

males and positive for females. This is contrary to economic theozy and it
 

casts doubts on the ability of static cross-sectional evidence to capture
 

economic determirants in a changing economy.
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Utilizing a time series model, the author found that results obt%.ined 

in static cross-sectional models were biased upwards. Rather a more appro

priate model should be concerned with desired family size as compared to 

actual size. Disequilibrium between these would initially result in higher 

birth rates. This hypothesis could not be fully checked because of data 

limitations, namely a lack of longitudinal data. 

In general, the study found support for the fact that both adult 

schooling and child mortality exert strong significant affects on birth rates 

for the 3 to 5 year time horizon. 
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Schultz, T. P., "Returns to Education in Bogota, Colombia," Rand Corp., RM 

5645-RC/AID, September 1968.
 

This article is a study of the rate of return, in terms of wages, to 

various levels of education for men and women in Bogota. Using Bogota data 

from a survey conducted in 1965, estimates are derived for the private rate 

of return and for a partial social rate of return. It was determined that 

while the rate of return for both men's and women's secondary and vocational 

education, and to some extent men's primary education, is high, the return 

to university training is unusually low. Therefore, a high priority should 

be given to the expansion of secondary and vocational training, and not as 

much for university education. 
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Schultz, T. Paul, "Rural Urban Migration in Colombia," Rev. Econ. Statist., 

Vol. LIII, May 1971, No. 2, pp. 157-163. 

This article attempts to measure the responsiveness of migration in 

Colombia from rural to urban areas based upon economic, demographic, and 

political developments. Using Colo-mbian data for the years 1951-1964, migra

tion rates are determined and a multiple regression model is specified. It 

was found that high local wages reduce out-migration, population growth 

accelerates out-migration, and the prevalence of violence adds to out-migra

tion. The incidence of schooling in an area in the 10-14 age bracket is 

strongly positively associated with out-migration; schooling participation 

among the 5-9 group is associated with less out-migration. 
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Schultz, T. W., "Institutions and the Rising Economic Value of Man," Amer. 

J. of Agr. Econ,, Vol. 60, No. 5, 1968, p. 1113. 

The author addresses the role played by institutions and how they 

respond 	to demands of human agents. Institutions are treated in a number 

of ways: (1) growth models which exogenize institutions; (2) institutions 

are treated exogenously but are allowed to change via political acts; and 

(3) 	 institutions as part of the economic system (Schultz's preference). 

This is accomplished by subjecting institutions to demand and supply 

analysis, where the institution is a supplier of a service and its constituents 

form a demand for that particLlar service. Examples of such include the demand 

for better information in the growth process, demand for credit by farmers 

to increase their well capacity will lead to the formation of cooperatives, 

and demand for skills will result in a demand by agents to build more and 

better schools. It is these lagged adjustments by institutions which are a 

major cause of disequilibria in the economy. By improving the economy's 

response to these institutional demands, efficiency and welfare can be increased. 

- > I 
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Schultz T. W., "The Education of Farm Peoples 
 An Economic Perspective,"
 

in Education an4 Rural Development, edited by Philip Foster and
 

James R. Sheffield, World Year Book of Education, 1974, pp. 50-68.
 

Four different agricultural states are considered: 
 (1) traditional
 

agriculture, (2) modernizing, but poor, (3) rich and continuing to modernize,
 

and (4) rich with the modernization of agriculture completed. 
These are con

sidered in terms of two macro economic models, long run equilibrium economy
 

and a dynamic economy. Agricultural states (1) and (4) 
are included in an
 

economy that is in long run t1uilibrium while (2) and (3) are part of a
 

dynamic economy.
 

In considering the educational implications, the traditional state
 

demands that farmers obtain useful information (in a p:oduction and consump

tion sense) in a very informal way by pass4_ng information from one generation
 

to another. Essentially, there is no demand for a formal schooling structure.
 

In the modernizing, but poor, agricultural state, there is an increased demand
 

for schooling to enable the farmers to fully utilize the improved agricultural
 

production inputs. 
Since these farmers have initial low levels of schooling,
 

the demand for formal educa tion is primarily caused by the returns 
3ducation
 

brings in terms of agricultural production, that is, reading and writing
 

skills are rewarded by increased output. 
In this situation, elementary levels
 

of education are most useful, in terms of raising the use level of these new
 

agricultural methods. 
For the rich and continuing to modernize agricultu,.l
 

state, more education is demanded and there is a demand for secondary levels
 

of education. 
At this stage the impact of increased education is transmitted
 

/71 
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through differences in allocative abilities (a la' Welch). In attaining the
 

fourth agricultural state (one stage that is never fully reached), educational 

emphasis for agricultural activities will diminish. At this level, those 

farmers with 12 years of schooling would do about as well as those with 

higher levels of education. 

During the development process three relations have been identified: 

(1) the accumulation of human capital takes lace at a higher rate than that 

of non-human capital, (2) it is the absolute earnings differential between 

workers with little and those with rach education that determines whether 

additional education is warranted, and (3) there seems to be some decrease 

in the inequality of personal income distribution. 

Further in the process of development the highest private rates of 

return are realized by completing elementary schooling and the highest 

social rates of return are realized by educating females because of the 

impact on future generations. Also schools tend to have greater efficiency
 

when rules exist concerning attendance, and equal opportunity for public 

funds. This leads to a successful development process where the rates of 

return to schooling are comparable to investments in non-human capital. 
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Schultz, Theodore "TheW., Value of the Ability to Deal with Disequilibria," 

J. Econ. Literature, Vol. 63, No. 3, September 1975. 

The main purpose of this survey is to explore how education and expe

rience influence the efficiency of human beings to perceive, to interpret 

correctly, and to undertake action that will appropriately reallocate their
 

resources. The approach of the paper is to extend the concept 
of entrepre

neurship, postulating a supply function of entrepreneurs that takes into
 

account individual's 
abilities to deal with disequilibria. The effects of 

education in this connection can be tested empirically: if education enhances 

the ability of students to perceive new classes of problems, to clarify such 

problems, and to learn ways of solving them, then the realized gains from 

adapting to disequilibrium the observableare rewards.
 

Various 
studies are surveyed and the difficulties inherent in the 

data are discussed. From the equilibrating performance of housewives, 

laborers, students, and farmers, the author concludes that there is enough 

evidence to give validity to the hypothesis that the ability to deal success

fully with economic disequilibria is enhanced by education and that this 

ability is one of the major benefits of education accruing to people 

privately in a modernizing economy. 
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Selowsky, Narcelo, The Effect of Unemployment and Growth on the Rate of 

Return to Education: The Case of Colombia, Center for International 

Affairs, Harvard University, Economic Development Report No. 116, 

1968. 

Rate of return analysis that explicitly accounts for the problem of 

unemployment is used. Age-earnings profiles were adjusted by probability 

distribution of unemployment for age and education. Internal rate of return 

was evaluated at the shadow price. Costs of education include earnings 

foregone and direct costs of attendance.
 

The hourly wage is positively related to education. Wage differen

tials between males and females diminish with increased education as do 

weekly hours worked. Unemployment is reduced with increased education, 

however, for all levels of education. Unemployment is highest for the 

relatively young (20-30). Internal rate of return (adjusted for participa

tion and unemployment) was found to fall with increased levels of education. 

Complicated methods of estimating rate of returns the orderindicate 

of priorities for education that are predicted by the simpler methods and 

policies should recommend expansion of primary education and incentives to 

increase& voluntary enrollment. Major focus on the lower levels of education, 

then the medium and finally the university level. 
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Selowsky, M., "A Note on Preschool-Age Investment in Human Capital in Devel

oping Countries," Econ. Develope and Cult. Change, Vol, 24, No. 4, 

July 1976. 

This study attempts to separate the independent aspects of ability
 
and schooling upon adult performre.!,. 
 A. survey of recent literature isolates 
the findings by Bloom where the correlation coefficient between IQ at any age 
(T-t) and the IQ score at maturity (T) increases for consecutive lower values 
of t(Bloom's data was longitudinal). Bloom's conclusions are: 
 in terms of
 

intelligence at 17 at least 20 percent is developed at age 1, 50 percent by
 
age 4, and 80 percent by age 8, and 92 percent by age 13. This and other
 
results have led to 
the accepted conclusion that a good portion of children's
 

IQ scores are explained by heritable factors.
 

The effect of early malnutrition has been identified as causing
 
abnormal development of the central nervous 
system which later reduces the 
child's ability to perform certain tasks. Findings have also shown that by
 
changing the early environment, the performance 
 of children can be raised above
 
other well-nourished children from similar income 
 groups but who did not benefit 
from changes in early environment. Thus changes (via government policy) in the 
oat-of-home early environment can bring about increased performance. However,
 
most LDC's do not have 
 the resource capabilities for this type of program. The 
next best alternative is to encourage parents to send their children to the 
first level of elementary school at earlier ages, since the evidence indicates 
that lower income Latin American parents send their children to school 1 to 
3 years later than higher income parents. Regarding malnutrition, a major 
cause seems to be the decline in breast feeding and the unattainable resource 

cost of substitute goods. 
 4 
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Selowsky, Harcelo, "Investment in Education in Developing Countries: A Criti

cal Review of Some Issues," Center for International Affairs, Harvard 

University, Economic Development Report No. 232, May 1973. 

The author attempts to make explicit the source of conflicting views 

concerning the micro-mechanism by which education affects growth. Some basic 

questions that must be answered to solve disagreement are those dealing with: 

(1) differentiation of education's contribution to past growth from 

its possible contribution to future growth. 

(2) finding an acceptable index of productivity of investment in 

education. 

(3) reaching a consensus on how to empirically measure such an index. 

(4) the main differences between such an index and the index that 

governs private decisions for education. 

(5) the sources of differences between social and private return 

to education. 

The author makes two recommendations. First, the need of an i.tjmentary 

education whose main objective is to equip individuals with a "minimum" basket 

of attributes so as to neutralize difference in their initial conditIons. This 

can be achieved by a more aggressive policy toward basic elementary education, 

and supplementary nutrition programs at primary school lev al in order to 

increase the incentives to attend school. Second, higher education should be 

more self-sustained so as to release public funds and planning abilities to 

primary education. 
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Sexton, James D., "Education and Innovation in a Guatemalan Communitys San 

Juan la Laguna," Latin American Center, Latin American Studies, 

Vol. 19, University of California, Los Angeles, 1972. 

This study focuses on the impact of formal education (grades 1-6) and
 

informal education 
 (mass media, travel, military service) in respect to innova

tion in the town of San Juan, Guatemala. Guatemala was chosen because of its 

high rate of illiteracy, compared to other Latin American countries. Ethno

graphic field techniques of participant observation, key informant interview

ing and analysis of local records were coupled with a systematic collection of 

a random and a purposive sample of interview schedules in town of San Juanthe 

la Laguna, a rural community. 

Innovation was defined as the "process by which alteration occurs in 

the structure and function of a social system," the variable for innovation 

was an innovation index, comprised of: (1) modern dress, (2) speaking Spanish, 

(3) having an outdoor toilet, (4) having running water in the home, and 

(5) having a cement floor. Simple correlation analysis and multiple regres

sion analysis was done. The dependatt mriables were external exposure, 

grade completed in school, economic -atus, fatalism, satisfaction with living, 

and age. External exposure, grade completed in school, and economic status 

accounted for most of the variation in innovation, in that order of impor

tance. 
Also, grade completed in school positively influenced external exposure,
 

measured in terms of mass media exposure and military service. 
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Shaath, Nabell All, Education, High Level Manpowerp and the Economic Develop

ment of the United Arab Republic, Univ. of Pennsylvania, Ph.D. Dis

sertation, 1965.
 

For the period 1900-1964, the composite index of Harbeson and Myers
 

(HMCI) is employed. 
 The index is a rough measure of the potential high level 

manpower country. negativein a For 1900-1945 correlation was found between 

HMCI and per capita real income, for 1950-1956 a small positive correlation 

was found, and for 1957-1964 a high positive correlation was found. The 

growth of High Level Human Resources (HLHR) was greater than the growth of 

the labor force (LF) or the population. The ratio of employed university and 

higher institution graduates to increased .14the LF from percent in 1910-1919 

to 2.66 percent in 1961-1964, indicating that HLHR grew 20 times faster than 

the rise in the LF for this period. Public expenditure on education also 

grew for this period. The ratio of expenditure on public education to total 

government expenditure rose from 7 percent in 1925 to 16 percent for 1955-1965. 

It is important to note that for the long period 1900-1964 no relation

ship between education and economic development could be found but if this 

period is subdivided, then the results were found to go from a negative rela

tionship to a small positive, and finally to a large positive relationship. 

The ratio of employed high level manpower (HLMP) to total HLMP diminished from 

74.4 percent in 1937 to 47.0 percent in 1960. One possible explanation was 

the increased percentage of women in HLMP who stayed home as a result of few 

jobs and family obligations. During this period the structure of HLMP shifted 

towards the services industry in large part. 
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Migration from rural to urban areas increased over this period
 

especially for those persons who educated.
were The growth of the cities
 

accentuated the dualism of the economy and led to 
lopsided investments being 

strictly located in the larger cities. 

Education was primarily focused on general academic training in the 

194 0's and 1 950's, as opposed to previous emphasis on vocational training. 

With the increased number of graduates and limited jobs, the government was 

forced to absorb as many as possible. Because of the relative open society, 

culturally, education was viewed as the road to economic improvement, 

security, prestige, and social status. Higher education certificates became 

the passports to a better life. The reward system favored those who had 

attained higher levels of education. 

Students attended universities for the chance of being employed by
 

the government and schools offered the kind of program to satisfy government 

demands for employees. The government oriented program stressed certain 

personality patternst obedience, docility, and discipline. This resulted 

in graduates suited for nothing else except government work (era of 1930's 

and 1940's). Vocational schools catered the lowerto classes and the rural 

areas. This also led to a belief that manual work was for the lower classes, 

indicating (or implying) these conditions hindered the development of an 

entrepreneurial class, rather, it developed a class of government bureaucrats. 
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Sheffield, J. R., "The Development Orientation in Rural Ethiopia," in Road 

to The Village Case Studies in African Community Development, by 

J. R. Sheffield, African-American Institute, New York, 1974,
 

pp. 93-113. 

Data was collected from survey of 1,200 people (interviewers attempted 

to cover between 30-50 percent of all persons over 16 years of age in each 

village). Out of this sample, 81 percent were male and 46 percent were
 

farmers. For the purpose 
of this paper, modern occupations included 

trader, government employees, and students while traditional occupations 

included farmer, churchcraftsman, and unskilled.
 

Respondents were asked what could be done to 
solve local problems witk, 

the following available responses (1) government action, (2) local initiative, 

(3) both, and (4) don't know. The combination of government :,,nd local action 

was the most popular response. Local initiative was favored over government 

action only for the one area which had the lowest number of problems per 

respondent. A general result was that education raises andawareness expecta

tions beyond the short run and therefore increases the dependence upon non

local government action. 

Those persons who preferred local initiative were ranked by frequency 

and occupation: craftsman, church, government, student, trader, farmer, house

wife, unskilled, and unemployed; while those who preferred government action 

were ranked in the following order: unskilled, craftsmen, farmer, trader, 

unemployed, student, housewife, government, and church. In ranking government 

services that were considered most useful, one village out of five ranked 
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agriculture first, three ranked community development first, and one ranked 

health first. In general, there was skepticism about government service and 

self-help programs which indicates the difficulty in planning training 

programs without an effort to integrate development activities. 
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Shortlidge, Richard L., Jr., "A Socioeconomic Model of School Attendance in 

Rural India," occasional paper No. 86, Technological Change in Agri

culture Project, Department of Agricultural Economics, Cornell 

University, January 1976. 

Becker's theory of household choice serves as the conceptual framework 

for this analysis of school attendance in rural fLadia. The data for the anal

ysis comes from a household survey conducted by Cornell University and G. B. 

Pant University of Agriculture and Technology in 14 villages located in two 

districts in India. The survey was done during March and August of 1971, and 

was restricted to individuals between 5 and 21 years of age. 

Using regression analysis, it was found that three variables were 

significant in measuring the opportunity cost of attending school. School 

attendance was negatively related to the number of days worked in agricultural 

labor, owning livestock and the child's age. It was also demonstrated that the 

ability of a family to purchase labor saving equipment (a thresher or a tube

well) and to absorb in general the costs of sending a child to school were 

the major determinants of school attendance. Also, the significance of the 

amount of land owned coupled with a lack of significance for relative income 

suggests that school attendance is affected by permanent rather than transitory 

income. Because India subsidizes certain costs, school attendance was not 

strongly influenced by the direct costs of education, the opportunity costs 

weighing more heavily. Also, the sex of a child was an important determinant 

of attending school, boys being on average much more likely (2.5 - 4.0 times 

more likely) to attend school than girls. A family's attitudes toward educa

tion, as well as the general educational attainment of the village were 

significant determinants of whether the child went to school. 
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Shortlidge., Richard L., Jr., Is Human Capital An Important Determinant of 

Earnings in Small Manufacturing and Retail Firms in India? Techno

logical Change in Agriculture Project, Department of Agricultural 

Economics, Cornell University, Occasional Paper No. 85, March 1976. 

The data for this report are from a survey of four urban communities
 

in Western Uttar Pradesh. This survey was conducted by the author in 1971
 

between March 
 and July. Three of the cities selected were block headquarters 

while the other city was district headquarters. In this survey, all firms 

were classified by their function into 14 categories, out of which a 20 per

cent stratified sample was drawn. Data was 
 collected on all employees for
 

this sample, however, 
 this paper only focused on male employees exclusive 

of owners.
 

The first step of the analysis was to develop an earnings function. 

In this model, monthly earnings were used to estimate individual productivity.
 

Productivity is assumed to be a function of years of schooling completed, the 

amount of firm-specific experience, the amount of occupation-specific expe

rience, the amount of general experience and a set of control variables. 

Regression analysis showed that 47 percent of the variation in monthly 

earnings was explained by the model. By holding the experience variables 

constant, education's effect on monthly earnings isolated.was This task 

showed that if the years of schooling completed are under 3.5 then the marginal 

product of educatiou is less than zero. However, beyond the 3.5 year threshold, 

the marginal product of education was positive and increased at a constant rate. 

The marginal product of general experience declined at a rateconstant 

as the number of years worked increased, while the effects of firm-specific 
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and occupation-specific experience were nonsignificant. By holding all other 

forms of experience and education constant, the effect of general experience 

on monthly earnings reached a peak with approximabely 40 years of labor market 

experience. However, the peak for each worker varies with the educational 

level.
 

By considering education and experience as compliments, it was shown
 

that the marginal product of all forms 
of experience varied directly with the 

number of years of completed schooling. This implies that peak earnings were 

reached at later stages in life for those with higher levels of education. 

This finding is quite consistent with human capital theory (Becker 1964). 

For workers without any formal education, occupation-specific expe

rience had a greater marginal impact on earnings. Yet, as the worker attained 

higher educational levels, firm-specific experience became most effective in 

its impact on earnings. Also, at eaoh level of schooling, a year of general 

experience could be substituted for by less than one year o3 firm-specific 

experience. In particular, seven months of firm-specific experience could 

compensate any worker for a year's loss of general experience.
 

These findings indicate 
that there is a strong earnings incentive to 

continue formal schooling. The impact of schooling was particularly important 

in its effect on experience variables. Further, it seems that employers felt 

that education was a desirable attribute. 
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Shortlidge, Richard L., Jr., "The Labor Market for Agricultural Graduates in 

India, A Benefit-Cost Case Study of G. B. Pant University of Agricul

ture and Technology," occasional paper No. 69, Employment and Income 

Distribution Project, Dept. of Agr. Econ., Cornell University, 

April 1974. 

Rate of return analysis is conducted for graduates of the university. 

A 10 percent sample of expected senior graduates was examined for early 

analysis. The average student comes from the top 1 percent of rural income 

families and top 5 percent of urban ones. A poll of 1,536 graduates -

605 responding -- provided the sample. 

Significant unemployment arose only between graduation and the first 

job. Grade point average at graduation is positively related to earnings. 

It is important for the business and research employee selection process and 

for advancement of village level workers. Both social ind private rates of 

return are calculated and are found to be higher with private, business than 

governmental employment. No gain is shown in earnings by post-graduates over 

undergraduates when employed with government. Considerable variation in 

returns is reported. Returns are highest for M.Sc.Ag. employed in farming 

and private business, 34 percent (social) kr 48 percent (private). 
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Shortlidge, Richard L., Jr., "University Training for Gramsevaks in India: 

An Example of Recurrent Education in a Low Income Country," Econ. 

Develop. Cult. Change, Vol. 24, No. 1, October 1975, pp. 139-153. 

Rate of return analysis is employed in evaluating a program of recur

rent education in agricultural science, for older village level government 

workers. These students are from the upper 10 percent income group of rural 

families, unlike the average student who is from the upper 1 percent. Earnings 

functions are estimated. 

For this special program five years of experience in agricultural 

extension work are, in effect, substituted for one year of academic work. 

The former experience is required of entrants to the program which is one year 

shorter than the normal three year undergraduate program. The social costs of 

the program are thus reduced relative to the conventional course of agricul

tural training. The lowering of costs contributes to a finding of social 

returns for the program equivalent to or higher than comparable ones for 

regular agricultural gzaduates. 

Although most graduates returned to their earlier employment, some 

who changed jobs experienced an initial period of unemployment. That unemploy

ment was, however, positively associated with earnings as those graduates 

improved their salaries outside of government service. 
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Simmons, John, "A Dimension of the Technology of Education: Retention of 

Cognitive Skills," Economic Development Report No. 215, Development 

Research Group, Center for International Affairs, Harvard University, 

Cambridge, Massachusetts, April 197?. 

The purpose of this study was to make an empirical test of a model
 

with factors that are theoretically significant in 
 predicting individual's
 

loss or gain (retention) in cognitive 
skills after they had left school. To 

measure the retention in cognitive skills, the study uses a comparative cross

sectional approach, where two samples were taken at the same point in time, 

one finishing school, the other out of school. 
Both groups of individuals
 

are tested for cognitive levels and interviewed for background variables 
to 

control for possible variations in the populations. The mean score for the 

in-school group becomes the baseline for measuring a gain or a loss for the 

individuals who have been out of school.
 

A survey was conducted on urban young men from Tunisia, all of whom 

had completed six grades of primary education. They were tested in Arabic, 

French, and Math. wasIt demonstrated that there was a serious loss of 

cognitive ability, the length of time being out of school significantly related 

to the loss of cognitive ability. However, using linear regression analysis, 

it was also demonstrated that the length of time of being out of school was 

a predictor of the individual's ability tonot retain what they had learned. 

What was significant included family background and past school use of 

cognitive skills. 

14 
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Simmons, John, "The Income Benefits from Formal and Informal Education, 

Estimate for a Socio-economic Model," Economic Development Report 

No. 211, April 1972, Cambridge, Mass. : Center for International 

.Affairs, Harvard University, 1972b 

This article is concerned with the relationship of education, work

experience, and earnings. Using Tunisian data, the technique of linear 

regression analysis demonstrated that work experience was much more signifi

cant than using cognitive skills from primary education in predicting earnings. 

,/
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Singh, Vidya N., Transfer of Technology, Technological Change and Economic 

Development: The Prototype Case of India, Ph.D. dissertation, 

Georgetown University, 1975, 176 pp.
 

A framework is developed to analyze the complex problem of technolog

ical transfer for the purpose of economic development. The suggested condi

tions for economic development (via technology and transfer of technology) 

are: (1) willingness of transferee and transferor, (2) stable and efficient 

government, (3) research and development, (4) appropriate education system, 

and (5) proper planning and financing. Additionally, methods or channels by 

which the process occurs include the following: (1) direct foreign invest

ment, (2) foreign collaboration, (3) personal and student transfers, (4) exchanges 

and missions, (5) military. 

For India between 1961-69, this study shows that the regulation of 

foreign investment did not stop this activity, however the changes have declined 

since 1966-67 when the Indian Government waited greater control of these invest

ments. Since 1964, foreign collaboration, that is, Indian attempts to induce 

other nations to undertake specific types of investment, has declined. The 

government's emphasis upon using local personnel has slowed the influx of foreign 

personnel, however, India has faced a shortage of trained personnel for most of 

the period examined. Generally, the training of the domestic work force has not 

kept pace with the demand for skilled personnel by industrial enterprises. The 

government has encouraged the adoption of small, labor intensive industry which 

has contributed to the slow introduction of technology. 
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Singleton, John, "Schools and Rural Development: An Anthropological 

Approach," in Education and Rural Development, edited by P. Foster 

and J. R. Sheffield, World Year Book of Education, 1974, pp. 117-136. 

Support for educational programs has stemned from the belief that, by 

investing in education, communities can stimulate development. It is held 

that cognitive skills acquired in schooling are desirable in a social sense.
 

This paper examines schools in a wider perspective, that is, schools are
 

viewed as social institutions.
 

Schools encompass much more than education and in most situations,
 

they prescribe social norms and social life. 
This implies that schools are
 

not solely educational but in fact they are a multi-faceted institution. There 

is some question as to which activities of the school are educational and if 

these are educational, to what extent are they educational. This implies 

that cognitive and effective learning processes are nt independent. 

The author identifies a problem of educators as immediately thinking 

of lower class persons as not having a social culture and social life. Yet, 

for educators to be competent, they should learn these traits and use them, 

as needed, in the educational process. The educational process is viewed 

as a cultural transmission mechanism. It is by this process that children 

become adults in both a physical and social sense. 

This transformation into society is aided by the selection process for 

admission, tracking of students, examinations and other evaluations which all 

serve to determine a pupil's future in the wider society. These practices 

are rationalized as being democratic, where each child is judged on his/her 
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individual merit. Realistically, the socio-economic status of the child's 

family is strongly related to the pupil's chance for success in and out of 

school. 

The author cites two recent case studies by Priscila S. Manalang and 

Robert Gurevich (both unpublished Ph.D. Dissertations, University of Pittsburg) 

on rural villages in Thailand and the Philippines. The report on the Phil

ippine village and its school indicated that one obvious feature was the 

school's role as an extension of the national bureaucratic school system. 

Much of the work in the schools was concerned with visits to the school by 

school officials. The structure was such that the local schools had some 

discretion in selecting its own curriculum but any major or substantial 

deviation in curriculum had to be approved by the Director of Public Schools. 

The school was expected to provide students with the traditional values of the 

society and certain basic literary skills. 

Although the Thai school was enthusiastically supported by all members 

of the community, suffered from similar problems wereit many as 3odentified 

in the Philippine case. Success in school was directly aimed at providig 

further opportunities for additional schooling. Most of the learning is very 

formal and structured with great emphasis being placed upon cfmeasures 

ability. Examination results are used to evaluate students and teachers 

alike in the highly formalized structure of education. 

These two case studies indicate problem areas for rural development. 

If schools are an extension of the urban sector, then they will be primarily 

training students with skills that are not of great use in the rural sector. 

L!
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In general, viewing education as a social institution would seem to 

imply that the educated will be encouraged to migrate to urban centers given 

that they are trained to satisfy urban educational bureaucracies. An impact 

goal for developing nations should focus attention on changing rural educa

tional methods to suit tho needs of the students. Educational flexibility 

should be emphasized so that rural stagnation is not the result of rural 

education. 

601 
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Slighton, R. L., "Relative Wages, Skill Shortages, and Changes in Income 

Distribution in Colombia," Rand Corp., R M 5651 -- RC/AID, October 

1968 a. 

This article is an analysis of income distribution relative to econ

omic growth in Colombia. The study examines the hypothesis that the extreme 

inequality in income distribution in Colombia will widen if growth in the 

modem sector of the economy is retarded after the transition from agrarianism 

to the dual economy is begun. Part of the inequality is explained by the 

widening wage differential between the modern and traditional subsectors as 

a result of intensive educational differences. 
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Slighton, R. L., "Urban Unemployment in Colombia: Measurement, Characteris

tics, and Policy Problems," Rand Corp., RM - 5393 - AID, January 1 9 68 b . 

This is a study of the dimensions and characteristics of urban unem

ployment in Colombia. Approximately 10 tc 16 percent of the labor force is 

unemployed in the larger cities, and the unemployment rate is increasing. 

The analysis determined that the urban unemployed are younger than the 

employed and less educated, but the relationship between unemployment and 

education is very weak. 
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Skorov, G. E., "The Developing Countriess Education, Employment, Economic 

Growth," Soviet Educ., Vol. 14, No. 10, 1972, p. 5. 

In this article, colonial education's role is identified as being
 

prImarily concerned with developing helpers for the colonial administration
 

and supporting the traditions of the mother country. 
The problem as to
 

the type of education that should be developed in LDC's is addressed. The
 

author notes a problem with the two types of educational systems, practical
 

and academic, as increasing the degree of polarization in LDC's between
 

the urban and the rural sectors. In fact, education in LDC's is under the
 

indirect control of developed countries' educational systems which emphasize
 

rote learning and retard the originality of the mind. This phenomenon is
 

primarily caused by LDC's dependence on developed countries for teaching
 

personnel. 
LDC's are faced with a trade-off either expanding admissions to
 

elementary schools or limiting enrollment with more extensive programs to
 

develop good technical workers. Education in LDC's should be viewed as part
 

of the whole system of socio-economic development and not as a separate
 

entity.
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Smith, M. G., "Education and Occupational Choice in Jamaica," Soc. Econ. 

Stud., Vol. 9, No. 3, 1960, p. 332. 

By re-examining the data collected in two previous studies, the 

author evaluates the desires of young students looking for work. Further, 

the author attempts to indicate the aspirations of those in school as to 

what they would like to do after completing their education. The study 

indicates that students largely hold unrealistic views about their future 

occupational opportunities. The typical experience is that bright outlooks 

are held during school, yet, this outlook becomes bleak once the job search 

has begun and the student becomes aware of employment opportunities. 
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Solari, A., "Secondary Education and the Development of Elites," in Elites 

in Latin America, edited by S. M. Lipset and A. Solari, Oxford 

University Press, New York, 1967, pp. 457. 

This study concentrates on international comparisons of Latin American 
countries for the years 1955 and 1960. For these countries, secondary enroll

ment as a proportion of school-aged population varied from 3 percent to 32 per
cent for Haiti and Uraguay, respectively. Secondary education is usually an 

urban characteristic so that countries which have recently and are currently 
experiencing urbanization should be expected to have higher rates of secondary 

enrollment (this is verified by the enrollment figures). The percentage of
 

the labor force employed in service sector also 
is a good indicator of
 

secondary schooling enrollment. Other factors that are 
 identified as having 

a positive influence on secondary enrollment include income level per capita, 

and equal distribution of income. 

The bulk of secondary students are from middle class backgrounds as 
secondary education becomes an indispensable condition to maintain upward 

occupational and social mobility. In the past the secondary level was the 
highest level attainable in the educational system and as such was crucial 

in the development of elites. Most leaders were developed in the academic 

schools. Although education will continue to influence social mobility 

there is no guarantee that elites will continue to be prepared in the educa

tional process. 
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Soll, Hugo H., Technology Transfer, Labor, Capital Intensity, and Capital 

Utilization Rates: A Study of Industry in Guadalajara, Ph.D. 

Dissertation, University of Colorado, 1973, 382 pp. 

The data for this study are from interviews with high level manage

ment personnel of 41 firms in Guadalajara. This study is excellent in its 

main area of concentration, namely, the role of industrial development. 

Labor training is usually given in an on-the-job format which is 

not terribly specific and, in general, is not expensive or time consuming. 

Many firms prefer this procedure in that "bad habits" can be detected and 

the employee is better able to learn the operating procedure of the firm. 

In Mexico, basic education is provided for by the state and lasts six 

years. This enables firms to undertake specific training in an on-the-job 

format. The level of basic education attained by the individual worker 

has a positive relationship to his ability to learn complex tasks required 

by certain firms. 
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Srinivasan, K., "A Prospective Study of Fertility Behaviour of a Group of 

Married Women in Rural India -- Design and Findings of the First 

Round of Enquiry," Population Rev., Vol. 11, No. 2, 1967, pp. 46-60. 

The data for this study are derived from a sample of 2,093 married
 

women in the reproductive age group residing in 
 2,842 households. The actual 

data gathering took place in January 1965 for the Athoor Block, Madras State, 

India. This survey was to be conducted over a four year period with revisits 

to be made every six months after the initial survey was conducted. The
 

entire survey population was subdivided by population size of the 
village
 

where these groups were the following: more 1,000 than 9,000; 9,000, and
 

less than 1,000. 
 This study only considers the information collected in the 

first round of the survey which was completed in May 1965. 

The child-woman ratio is defined as the number of children under 5 

years of age to 100 women in the age group 15-44. This ratio was 78.2 percent 

for the entire country as compared to 64.5 percent for the sample area. It 

is suggested that family planning programs, which were implemented in the last 

7 to 8 years, may have been at least partly responsible for the child-woman 

ratio gap. Dividing the sample by religion reveals that the child-women 

ratio was 63.5 percent for Hindus (84.9 percent of the sample), 66.9 percent 

for Catholics (9.8 percent of the sample), and 77.5 percent for Muslims 

(4.5 percent of the sample). In addition, it was found that Muslim women 

had higher fertility than either the Hindus or Christians (Catholics plus
 

other Protestant sects).
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Considering fertility of the women by economic status shows that, in
 

general, the women from the low economic level have higher fertility than
 

those from wasthe high economic level. In this study, economic status 

determined by the family dwelling, i.e., brick walled, mud walled, or huts 

and the housing rent. This result seems to imply that those families in the 

higher economic levels are more apt to practice birth control methods. 

Using the caste system to evaluate the sample shows that the Devanga 

and Gounders caste show consistently lower fertility than the rest of the 

population. This may indicate something about the rate of acceptance for 

birth control and family planning. 

Although there is some decline in the fertility of women by the educa

tion of their husbands, the data are not conclusive and cannot validate the 

hypothesis that educational attainment lowers fertility. However, in general, 

this study has shown that the women of this sample do have lower fertility 

than the country as a whole. 

ZA;
 



Stycos, J. M., Human Fertility in Latin America, Cornell University Press, 

Ithaca, New York, 1968. 

In addressing population control for Latin America, there are three
 

alternatives, (1) allow the death 
rate to increase, (2) decrease the birth 

rate, or (3) encourage out-migration. Of these alternatives, the latter 

two have been emphasized with primary emphasis given to birth control and
 

family planning. 
 The data for this study are from the various country's
 

government sources.
 

A major block to any substantial progress in birth control or family
 

planning has been 
the lack of support that professionals (i.e., economists,
 

demographers, sociologists) and government organizations 
have given towards
 

these efforts. In sum, there has been a general lack of support to sponsor
 

any dialogue on the issue of population control by whatever means.
 

A case 
study of the birth control clinics in Puerto Rico have revealed
 

that few persons (families) have utilized this service 
(these clinics were 

founded In 1939). Despite their reluctance to use the clinics, there is a 

strong desire to reduce size asfamily supported by a survey of 13,000 where 

three-quarters of those interviewed felt that a family of three or fewer 

children is ideal. Although most desire smaller sized families, few couples 

delay their first pregnancy because of fear of male sterility. Also, one 

way for males to exhibit their virility is through the family by having a 

child. Further, some men objected to their wive's using birth control methods 

because this robbed them of their authority as males. Fear of infidility and 

fear that it might impair one's health were other reasons mentioned for resisting 

birth control methods. 
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This study found that the most frequent source of influences and 

information on birth control wasfor both males and females friends and 

neighbors. In general, there is very little discussion of family planning 

among family and others and this seems to slow the acceptance rate of family 

planning or at least the age at which family planxiing is started. 

Similar interviews were conducted in Haiti with the primary response
 

being that God controls the number of children that one will have and God 

also controls who is wealthy and who is poor. It is this type of fatalistic 

reasoning that pervades all aspects of Haitian life and greatly reduces the c 

chance for family planning. 

An analysis of the impact of education upon fertility indicates that 

it has little impact on fertility. Rather the degree of urbanization is more 

effective in lowering fertility in Latin American countries. To the degree 

that education influences social class, there may be some impact on fertility 

since a study of women in Lima, Peru, shows that lower class women marry at 

the earliest age. In general, family planning efforts in Latin America have 

met with established social barriers that prevent any widespread acceptance 

of birth control efforts. 
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Sundaram, K., "Education and Class Structure: Further Evidence from India," 

World Develop., Vol. No. 5, May 1973, PP. 37-40.
 

This article is concerned with giving empirical evidence that supports
 

some of the conclusions of Bhagwati's article in the same journal. 
Using data
 

from the All-India Rural Credit Survey and follow-up surveys of the Reserve
 

Bank of India, as well as from Blaug, et.al., The Causes of Graduate Unemploy

ment in India, Londont Allen Lane, The Penguin Press, 1969, several tables
 

are constructed which establish:
 

(1) Bhagwati's conjecture that indebtedness and the level of income
 

are inversely related, while not being supported by the raw
 

data on outstanding debt, is valid when indebtedness is normalized
 

by relation to area of land owned or value of gross produce or
 

value of assets owned.
 

(2) There exists both direct and indirect evidence supporting
 

Bhagwati's conjecture that the cost of borrowing will tend
 

to rise as income level falls.
 

(3) Bhagwati's conjecture that the rate of governmental subsidization
 

to higher education is greater than that to primary education is
 

valid if the rate of subsidization is defined as subsidy per
 

student andinvalid if it is defined as subsidy as a percentage
 

of the total cost of educating a student.
 



Sussman, L., "Democratization and Class Segregation in Puerto Rican Schooling: 

The U.S. Model Transplanted," Sociology Educ., Vol. 41, No. 4, 

1968, p. 321. 

The expansion of the educational effort in the 1950's was directly 

aimed at establishing an egalitarian educational system. The problem became 

one of maintaining quality under rapid expansion with limited resources. The 

overall result was a decline in the quality of public schools at the high 

school and university level. This was evidenced by test scores where private 

students consistently scored higher in relation to public school students. 

However, Puerto Rican schools experienced an equaling of the rate of 

attendance by urban youths in the 12th grade for upper, middle, and working 

classes. In general, although there is equal access to public schools,
 

there is not equal access to superior private ones.
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Swenson, Burton Eugene, "Training Agricultural Research and Extension Workers 

From Less Developed Countries: An Examination of Training Approaches 

Used by the International Rice Research Institute and the International 

Maize and Wheat Improvement Center," Ph.D. dissertation, University of 

Wisconsin, 1974. 

A research project approach to training leads to participants focusing 

on experimental research problems -- knowledge generating projects and technical 

research papers. 

Participants in programs stressing technology development completed a 

large number of activities directly linked to the development of improved 

genetic and production technology. 

Those extension workers trained in modern production technology are 

engaged in the delivery of technical information -- but have done little 

training of other extension workers. 
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Taubman, P., and Wales, T., "Education as an Investment and a Screening Device," 

in Education. Income, and Human Behavior, edited by F. T. Juster, 

McGraw-Hill, 1975, pp. 95-121. 

This article attempts to isolate the separate impact of productivity
 

gains from that of screening upon earnings. The data base that is used is
 

the NBER-TH source. One slight problem is that this data source is 
 better
 

educated and brighter than average and therefore these results are not
 

intended to apply to the entire U.S. 
 population. Ordinary least squares 

regression analysis is used to estimate the relationship between a number
 

of independent variables and the dependent variable, earnings for a given 

year. 

In examining different levels of education completed, it was found 

that the earnings of those who attended college exceeded the earnings of 

high school persons in 1955 by 10 to 15 further M.D. 'spercent, earnings 

exceeded high schoolers by 70 percent Ph.D.'s by 2 percent, and L.LB's by
 

20 percent. For 1969 comparing earnings to those with high school resulted
 

in the following: college educated persons received 17 percent more; those 

with undergraduate degrees, some graduate work and masters degrees earned
 

25 to 30 percent more; Ph.D.'s earned 25 percent more; L.LB's earned 85 per

cent more; 
and M.D.'s earned 105 percent more (these are comparison with high
 

school graduates of the same ability).
 

Concerning the study of initial salaries, this report found no
 

evidence linking it with mental ability. Rate of return analysis showed 

that the rate of return to a college dropout exceeded that of a college graduate. 
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This contradicts findings by other studies -- main reason may be thatone 

ability is held constant and many dropouts became self-employed and hence 

part of their earnings may be returns to financial capital. A further 

explanation might be that the males in the survey were aviation cadets and 

many became airline pilots which is high paying but does not require a col

lege degree. Without the screening assumption, that is free entry to occupa

tions, the earnings differentials due to education were one-half to one-third 

as great as actual returns in 1955 and in 1969 they were roughly one-half as 

large. This seems to indicate that the labor supply for high-paying occupa

tions is restricted causing a redistribution of earnings to the more highly 

educated.
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Taubman, P. J., and Wales, T. J., "Higher Education, Mental Ability, and
 

Screening," J. Polit. Econ., Vol. 81, No. 1, 1973, pp. 28-55.
 

This article discusses the relationship between education, ability,
 

and earnings. The data is 
 from the NBER-TH sample, data that was collected
 

by the Army Air Force during World War II. The Army accepted volunteers for
 

the pilot, navigator, and bombadier training programs. The volunteers had 
to 

pass the Aviation Cadet Qualification Test with a score equivalent to that of 

the median of high school graduates. These people were given a battery of 

seventeen tests which measured such abilities as mathematical and reasoning 

skills, physical coordtnation, reaction to stress, and spatial perception. 

Thorndike and Hagen undertook a study in 1955 to determine the validity of 

the tests -- 17,000 (of the 500,000 during WW II) responded. Various follow-up 

programs were initiated in 1968 and 1969. Regression analysis was performed, 

with income the dependent variable, and education, ability, quality of schooling, 

and several sociodemographic and background variables as the independent variables. 

In order to ascertain the effect of screening on private and social rates 

of return, the authors make the following assumption: Suppose that a person is 

paid his marginal product in any occupation in which he works and that educa

tion, mental ability, and other personal characteristics add to an individual's 

marginal productivity. Then to demonstrate that education is being used as a 

screening device, (screening people out of high-paying occupations) the authors 

must show that some people with low education are not in the occupation in 

which their marginal product and earnings are highest, but that highly educated 

people are allocated properly. It is in this sense that screening lowers the 

private rate of return. 

/ 
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Concerning the social rate of return, it is usually thought that if
 

education is screen
being used to people, then the extra earnings a person
 

receives from education are due both to 
skills produced by schooling and to
 

the income redistribution effect from supply limitations. 
 But this latter
 

result is not a 
 gain to society, and therefore, the social rate of return 

will be less than the private rate of return. The authors criticize this
 

result as overlooking a 
 very important aspect of the screening process. If 

firms use educational credentials to screen people, then it might be due to 

the following profit-maximizing behavior (rather than snobbery or the mistaken 

belief in the true importance of schooling)s Suppose that successful job 

performance (monoguial, ect.) depends upon the individual pursuing a complex
 

set of skills and talents, only some of which can be measured 
easily by
 

appropriate 
tests. Firms could develop and use these tests in recruiting 

people, but this is expensive. If firms know or believe (from past experience) 

that college graduates have the desired skills, then to save on hiring costs 

and mistakes on the job, firms use information on educational achievement 

(available at near zero cost) as a preliminary screening device. Therefore, 

if educational screening were not permitted, then firms would have to use 

additional resources in sort people, any sortingorder to and hence, costs 

saved by using education as a screen are a benefit to society and must be 

taken into account when comparing private and social rates of return. 

Concerning the regressions, it was found that mental ability (mathe

matical ability), 3ducation, and background factors (good health, family 

education, etc.), were important determinants of earnings at several points
 

in the individual's life cycle.
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Thomas, Hendrik, "Literacy Without Formal Education: A Case Study in Pakistan,"
 

Econ. Develop. Cult. Change, Vol. 22, No. 3, April 1974, pp. 489-496.
 

The hypothesis of this study is that "literacy without formal educa

tion" can be considered as an innovation which diffuses according to the
 

presence of literates with education. Using Pakistan Population Census data
 

for 1961, regression analysis was performed using a logit function, as well
 

as a linear model. The results were that a stong relationship exists between
 

educational density (the proportion of the age group having one year of primary
 

education) and literacy without formal education (defined by the PAkistan
 

government). Also, there was some evidence suggesting a relationship between
 

urbanization and literacy without education, although this was not strong.
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Trosper, Ronald and Kelly, Robert, "Education and Worker Productivity in
 

Tunisian Shoe Industry," unpublished paper, Department of Economics, 

Harvard University, September 1970. 

Testing the hypothesis that education makes a worker more productive, 

the authors use a Cobb-Douglas production function (Y AKa Nb Ec) and data 

on 16 out of 20 industrial shoe firms in Tunisia, to test the hypothesis that 

c = 0 and b = c. They use two indices of labor quality (E), average years 

of school attendance per firm and average wage per firm. They also use a 

third index of average years of experience in industry. They note the fact 

that it is likely that education of managers and education of workers make 

different contributions to the productive process. 

Their regression showed that the level of schooling does not appear 

to affect the productivity of the firm. They tried to find out if education 

was a significant variable affecting wage differentials. Their data showed 

that work experience and jaining seniority had a greater effect on raising 

wages than did education. A year of schooling raised wages by 16 millimes 

per day. While a year of work experience raised wages by 18 millimes per di: 

Attitudinal effects on earnings are investigated using proxies: birth 

place, father's occupation, and literacy (reading newspapers). 

No firm conclusions are reached. Basic question is: in a LDC do the 

schools prepare people for participation in the industrial economy. The answer 

requires that two other questions be answered: what(1) traits and knowledge 

does an industrial worker need, and (2) how do the schools contribute to this
 

development. Data suggests no strong relationship between schooling and 
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productivity. Acquisition of literacy appea s to be the most important result 

of formal education enabling a worker to receive a higher wage. 
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Turnham, David, "The Employment Problem in Less Developed Countries," OECD, 

Paris, 1971. 

This study reviews the employment problem in developing countries 

under various aspects during the 1960's. With respect to education, various 

tables are presented illustrating the relationship between education and 

unemployment. Some of the more significant relationships were: (1) unem

ployed, as a group, tend to be better educated, especially where young and
 

inexperienced employed are numerous, with particularly low unemployment rates 

among the urban illiterates; (2) unemployment rates are also particularly 

low among highly educated people. 

These results demonstrate that unemployment is the highest among 

those that are primary and secondary school leavers. 
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Valdis, 	 Alberto E., "Wages and Schooling of Agricultural Workers in Chile," 

Econ. Develop. and Cult. Change, Vol. 19, No. 2, January 1970/71, 

pp. 313-329. 

This article uses a 1965 sample of 328 wage and salary workers employed 

in agriculture as its data base. The sample was separated into 5 occupational 

categories as defined by job tasks and required training. The author con

cludes that both completed years of schooling and seniority, within the 

firm, had significant positive relationship to wages earned. It was also 

found that according to national income account estimates, real income per 

worker in non-agriculture is roughly three times that for the agricultural 

worker. This last result indicates the degree of dualism that exists in 

the economy. 
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Vanzetti, N. R., and Bessell, J. E., "Education and the Development of Farming 

in Two Areas of Zambia," J. Devel. Stud., Vol. XXI, October 1974, 

No. 1, pp. 41-54.
 

This article is concerned with the effect of education .on the develop

ment of farming in two areas of the Province of Zambia. Using data from the 

UNZALI survey in 1968 and 1969, a multiple regression model was specified. 

The results demonstrated that education contributed very little to the improve

ment of the farming of cultivators, but contributed to motivation in the area 

where the general standard of farming was higher, and where the farmers were 

more motivated for money than were the cultivators where the standard of 

farming was much lower. This implies that education contributes more where 

the abilities acquired at school are not constrained by traditional attitudes. 

This supports other findings that the effect of schooling doesn't take place 

until the transition to a market orientation had already begun. 

It was found that direct contact with a modern society was not an 

important contributor to the motivation of the cultivator towards farming. 

It was also found that informal educational experiences (association with peers, 

etc.), contribute to the motivation toward farming. 

1,/
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Waisenen, F. B., Individual Modernity and Non-formal Education, from Seadag 

Seminar on "New Strategies for Educational Developmentsi Non-formal 

Alternatives," Washington, D.C., May 13-15, 1971, 16 pp. 

This two axis model relating self-perceived autonomy and influence 

abilities demonstrates how traditionalism and modernity work in opposite ways. 

People in the "modernity quadrant" will be the most responsive to 

non-formal education following Waisenen's definition of modernity: (1) infor

mation seeking, (2) planning and investment, (3) multi-system participation,
 

and (4) innovativeness. To get a fix on the relation of modernity to non

formal education, clusters of villages were exposed to radio, pamphleting or 

no information. "Modernity" exams were made and effectiveness of programs 

compared to modernity quotients. 

Conclusions: Modernity variables to explain some percentage of adoption 

and increased knowledge (42 percent and 48 percent). Populations the most in 

need are the most difficult to reach. Development of mobility experiences is
 

most important, as an indicator of modernity.. 

* j' 
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Watts, E. R., "The Educational Needs of Farmers in Developing Countries,"
 

in Education and Rural Development, edited by P. Foster and J. R.
 

Sheffield, World Year Book of Education, 1974, pp. 150-162.
 

Education is identified as one of many factors which influence
 

agricultural development. (Getting Agriculture Moving)
Mosher groups these 

factors into two groups: essentials -- incentives, markets, transport, input 

supplies, and research accelerators-- education, cre,.it, group action, an
 

improving land base, and planning. education has failed to
When bring about 

agricultural development, often one or more of the essentials is missing. 

Education is usually thought to increase farmers' income, but in the case 

of peasant farming, education may decrease the motivation for hard work 

(physical labor) that is necessary in this situation. In general, the applica

tion of ay one of the accelerators without the essentials leads to frustra

tion and a failure to stimulate development. 

Since many developing countries depend upon agriculture export expan

sion in order to sustain growth, there is a need for education for farmers. 

A study of Kenya by the author showed that the agricultural extension worker 
. 

was a respected source of information for the farmers. This merely points 

out the inadequacy of transmitting information from father to Developson. 

ment requires new farming methods that are best relayed via some educational 

effort. In terms of a formal schooling situation, LDC's can best benefit from 

agricultural education programs which emphasize the use and applications of 

scientific farming methods. This indicates the need for practical skills and 

not necessarily traditional academic skills. 

The ratio was 200 farmers for each extension worker. 
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In terms of the educational system that is needed, much can be 

gained by examining Uganda's "Farm Schools." Although these were closed in 

1969-1970 the results have important lessons. Follow-up on ex-students 

showed that roughly 90 percent were employed in agricultural occupations, 

despite the fact that only 15 percent were farming on their own. In order 

to ensure that farmers are produced from these programs, it is necessary 

that some capital and land is available to graduates, as well as markets 

for their products. 

Concerning the education of women farmers, they have generally been 

educated in the areas of nutrition and health. Although these are vital for 

development, during the process of development some emphasis should be made 

towards education that deals with the commercial aspects of farm production. 

This type of education should have a favorable impact on incomes and farmers' 

standards of living. Thus an important role of education during modernization 

is to develop entrepreneurial ability. 
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Weisbrod, Burton A., and Karpoff, Peter, "Monetary Returns to College Educa

tion and College Quality," Rev. Econ. Statist., Vol. L, November 1968, 

No. 6, pp. 491-51l. 

This article is concerned with the extent to which college education
 

brings financial returns. Using data from a sample of 7,000 male college
 

graduate employees of the American Telephone and Telegraph Company in 1956,
 

the authors attempted to distinguish returns to ability and motivation from
 

returns to schooling. 
The proxy variable used for ability and motivation was
 

class rank. 
Using the method of least squares, it was estimated that approxi

mately one-fourth of the earnings differences are attributable not to educa

tional attainment, but to ability and motivation. The authors also examined
 

the ways in which schooling and non-schooling variables affect earnings.
 

It was found that there was a tendency for the rate of increase of earnings
 

over time to be larger for graduates with higher class rank, and thus earnings
 

differences widened over time. 
To the extent that college education is an
 

investment in higher earnings, it appears to be a better investment to those
 

individuals who have the ability and motivation to achieve high class rank.
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Welch, F., "Education in Production," J. Polit. Econ., Vol. 78, No. 1, 

January/February 1970, pp. 35-60. 

This analysis is concerned with distinguishing between the "worker

effect" and the "allocative effect," specifically attempting to empirically 

measure the allocative effect. The worker effect is the value of the marginal 

product of labor, ceteris paribus. The allocative effect refers to the gains 

from the worker's abili-ty to acquire and decode information about costs and 

productive characteristics of other inputs. As such, a change in education 

results in a change in other inputs, including, perhaps, the use of some "new" 

factors that otherwise would not be used. If education enhances the ability 

of a producer to decode information about the productive characteristics of 

new inputs, the greater will be the productivity differential associated 

with additional education. 

The empirical analysi-. of factors determining the productivity of
 

schooling is restricted to agriculture in the U.S., for the year 1959. The
 

unit of observation is the "state" of which there are forty-nine. The data
 

used is U.S. data from the U.S. Census of Population.
 

The effect on wage differentials between college graduates, high school
 

graduates, and illiterates, of non-labor inputs, research expenditures, and
 

extension personnel is measured by the technique of linear regression. Using
 

a CES production function, and aggregating the high-school and illiterates in
 

one group, at the sample's geometric mean, the wage of college graduates
 

relative to high school graduates is 1.62, and relative to functional illiterates
 

it is 1.75. The allocative effect is measured by considering the effect of
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reducing the coefficient of research expenditures per farm to zero on the
 

relative wage. It is estimated that the relative wage in each case would 

fall by 14 percent, which implies that approximately one-third of the pro

ductivity differential between college graduates and high school graduates 

or functional illiterates is directly attributable to research. This 

"leverage" associated with added schooling appears to hold only for skills 

that result from college. Relative wages for persons who have not attended 

college are determined by labor ratios only. 
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Welch, Finis, "Measurement of the Quality of Schooling," in Amer. Econ. Rev., 

Vol. LVI, No. 2, May 1966, pp. 379-392. 

In this study, Welch attempts to relate earnings to years of schooling 

Schooling is then further qualified by quality of education (salaries of 

teachers and size of secondary institutions) and return per unit of educa

tion. In search of factors affected by quality of education, production 

function analysis is used relating value added to rural farm production to 

physical labor, education and non-labor inputs. Data is from the U.S. Census 

and Department of Commerce for rural males aged over 25. 

The results showed that increased teachers salaries are associated 

with improved quality. Higher teacher-pupil ratios, however, are associated 

with lower quality. This indicates that larger schools with more specializa

tion and larger classes yield higher quality education than smaller schools 

where teachers must have more broadly based knowledge. 

Estimates for the production function indicate that factor shares 

for labor and education are each about 38 percent of value added while other 

inputs account for about 24 percent. Also, returns to one unit of schooling 

will be 35 percent less for non-whites than for whites. 

These results suggest that teacher quality and specialization have 

impact on the quality of educatia and, hence, the productive capabilities 

of workers as measured by earnings. 

7/5 
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Wells, S., Instructional Technology in Developing Countries: Decision

making Processes in Education, New York: Praeger Publishers, 1976. 

This study is a critical review of the effectiveness of operational 

instructional technology projects. An examination o' the results indicate 

that radio and television can be used as effectively as traditional tech,

niques to teach cognitive knowledge as measured by examination scores. For 

non-formal programs, the evidence indicates that instructional technology in 

Senegal, Columbia, India, and Ghana improved learning of agricultural 

techniques, nutrition, and health care. However, there was less evidence 

that this knowledge was translated into action. The author postulates that 

it is likely that the attainment of knowledge from instructional technology 

is insufficient to induce the motivation to act, and more directed leadership 

may be needed at the stage of translating knowledge into action. 
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Wilder, Bernard D., The Effects of Literacy Skills Obtained Through Nor-formal 

Modes in Rural Laos, Seadag Research Paper presented February 24, 1971, 

Chicago, Illinois, 25 pp. 

An educationalist evaluation of non-formal and formal education on 

several sociological variables. Literacy surveys of rural and urban men 

and women of various ages were undertaken. Non-formally educated literates 

were compared to formally educated literates on the following topics: 

(1) attitude toward their children's schooling, (2) mass media exposure, 

(3) cosmopolitaness, (4) empathy, (5) political awareness, (6) economic 

level of the household, and (7) achievement motivation. Sample groups were 

drawn from the same villages: unschooled, formally schooled, non-formally 

schooled.
 

Conclusions: Although many significant differences between literate 

and illiterate groups occurred, distinctions between formal and non-formal 

literates were less clear. Recommendations and conclusions regarding stimula

tion of non-formal modes and allocation of education close the article. 
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Wilson, 	 S., Occupational Mobility and Social Stratification in Latin Ameri

can Cities, Ph.D. dissertation, Cornell University, 1972. 

This study focuses on Rio de Janeiro, Buenos Aires, Santiago, and 

Montevideo and their respective processes of urbanization. All of these 

cities have over one million residents and all serve as the centers of their 

nation. The educational system is used as a measure of mobility in the 

society, where the system's openness is reflective of the social structure. 

Hence, changes in class structure during urbanization should be reflected 

in data on the educational system. 

Data for this study are a single survey of the residents in each of 

the above cities. A rank measure of occupations was used to order various 

occupations -- an occupational prestige ranking. Findings show that as 

respendents originate in larger towns, in general, there is a stronger 

association between the occupational level of a son, who is a head of a 

household, and the occupational level of the father. Also immigrants (or 

direct descendants of immigrants) totally unablewere to capitalize on the 

occupational prestige of their parents. 
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Wolf, Richard, "The Measurement of Environments," A. Anastasi (ed.), Testing 

Problems in Perspective, American Council on Education, 1966, 71 pp. 

This paper analyzes the relationship between home environment and 

general intelligence and achievement test scores. The author measured 34 

characteristics of the home environment through interviews which he hypothe

sized were directly related to general intelligence and achievement test 

scores. The sample was composed of 60 mothers from a medium sized Midwest 

Community. He found that he could explain more of the variance in test 

scozes than previous studies using the crude variable of social status as 

an indicator of home background. 
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Wu, C. Chi-yen, The Contribution of Education to Farm Production in a Transi

tional Farm Economy, Vanderbilt University, Ph.D. dissertation, 

1971, 156 pages. 

This study focuses on the impact of education for farmers in Taiwan.
 

Regression analysis is 
 used to evaluate cross-sectional data of individual 

farms. Some characteristics of these farms are, (1) they are small family 

operations with roughly 2 hectares of land and 7 to 8 people, (2) fanning
 

on this scale is not a full-time job -- only 32 percent of all farms 
are
 

full-time farms, and (3) most farmers are educated and 
compared to other 

economic sectors, the farm people are not falling behind in terms of education.
 

The theoretical basis for the author's work is that done by Finis 

Welch ("Education in Production" J.P.E., Vol. LXXVIII, February 1970). Welch
 

identified the "worker effect" and the "allocative effect" of education on 

production. The allocative effective can be separated into: (1) gains from 

altering the allocation of given quantities of inputs, and (2) gains obtained 

by varying the quantities (these will be referred to as Type I and Type II 

allocative effects). In this framework, the total output effect of educa

tion can be estimated by using a value-added production function. Education 

itself is divided into that portion which is embodied in the farm laborers 

and that which is tied to the managerial role of the operation. Much of the 

managerial role depends upon the time horizon of the farm. 

Model I utilizes the very short-run time horizon where the farms are 

assumed to be producing at or near short-run equilibrium. The education 

variable is introduced, into the unrestricted Cobb-Douglas production 

74L~ 
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function in an exponential form. Model II differs slightly in that it assumes 

a short-run time horizon and uses a gross-scale unrestricted Cobb-Douglas 

rather than the value-added form used in Model I. Finally, Model III assumes 

the long-run and again utilizes the gross sales unrestricted Cobb-Douglas 

production function. These models are important in that the adoption of any 

one will affect the findings concerning education's impact on production. 

Because of the actual farming characteristics in Taiwan, the short-run 

production function (Model II) was used. 

The data consists of bookkeeping records of 649 farms for 1964 to 

1966. This sample includes six farming regions with a variety of main crops. 

By examining actual yields for the three main crops, rice, bananas, and pine

apples, it was determined that the rice farmers had a lower technical horizon
 

(given the relatively constant increase in rice yield) than the other-than-rice 

farmers (as exhibited by a distinct increase in yield between 1963 and 1964). 

The regression analysis was completed in three different methods where 

Method I does not use any dummy variables for regional differences; Method II 

uses farming region dummy variables and Method III uses farming region and 

township dummy variables. These regression farms showed that the education 

coefficient was .024, .025, and .021 for methods 1, 2, and 3 respectively. 

This indicates that an additional year of education increases farm produc

tion by over 2 percent for all three methods. Further, all three results 

are significant at the 5 percent level with the results for Methods 1 and 2 

being significant at the 1 percent level. 

One explanation for the lower coefficient value while using the region 

and township dummy variables is that there is a "learn from the neighbor" 

-/i! 
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effect. Hence the contribution of education to relative individual income 

in this case would be lower. 

In analyzing the rice regions, education did not significantly affect
 

gross farm income 
at the 20 percent level. For the other-than-rice regions, 

the results were .035, .038, and .029 for methods 1, 2, and 3, all of which 

are significant at the 5 percent level with the first two being significant 

at the 1 percent level. This implies that education of other-than-rice farmers 

has a greater contribution to farm production than education of rice farmers. 

Rate of return analysis showed that, in general, rural education was 

a productive investment as long as the farmers were with sufficient amounts 

of new farming inputs and techniques. Actual rates of return were: 83 per

cent for the first year, 43 percent for the sixth year, and 26 percent for the 

12th year for all regions. This supports the general result that there is a 

rapidly decreasing marginal return to education when the return is confined 

to farm production. 
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Yotopoulos, Pan A., "The Greek Farmer and the Use of His Resources," Balkan
 

Stud., Vol. 8, No. 2, 1967, PP. 365-386.
 

This paper is concerned with static allocative efficiency, or the 

way in which resources of production are utilized in the process of economic 

development. Explicitly, the paper relates this concept to agriculture, 

using empirical evidence from a random sample of Epirus farms during the 

time period 1963-1964. 

Epirus is the least developed region of Greece, with possibly the
 

exception of Crete and Thessaly. The data were obtained by interviews with 

a random sample of households. The basic methodology was the estimation of 

a Cobb-Douglas production function, and performing linear regressions on a 

logrithmic transformation of this production function. The dependent variable 

was the (log of) gross value of agricultural production; the independent 

variables were the (logs of) man-days worked, number of acres, labor index, 

land index, capital index, and total years of education of farm household 

members aged 15-69. 

Concerning education (computed at a mean value of only 2.24 years of 

education per farm household), the marginal product of education was computed 

as the difference between two alternative income streams: the real net earn

ings stream over n years of one year's education, and the income stream that 

the household woul have received without this education. The value of educa

tion was computed as the capitalized value of this difference, capitalized at 

5 percent. The following assumptions were made: no depreciation, constant 

marginal product, and that the productive value of the resources imbeded by 
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education will last as long as the member remains in the labor force, i.e.,
 

to age 69. The capitalized value of education was computed to cover all 

age brackets 15-69, and was weighted by the number of household members in 

each age bracket. The results were that the capitalized value to education 

for the average household was higher than the capitalized value of all other 

three forms of capital (live capital, plant, and equipment) even though the 

mean was only 2.24 years of education. 
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