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Fundamentals of educational planning

The bookletsin this series are written primarily for two types of
clientele: those engaged in educational planning and administration, in
developing aswell asdevel oped countries; and others, less specialized,
such as senior government officials and policy-makers who seek a
more general understanding of educational planning and of how itis
related to overall national development. They are intended to be of
useeither for private study or informal training programmes.

Sincethis serieswaslaunched in 1967 practices and concepts of
educational planning have undergone substantial change. Many of the
assumptionswhich underlay earlier attemptsto rationalize the process
of educational development have been criticized or abandoned. Even
if rigid mandatory centralized planning has now clearly proven to be
inappropriate, thisdoesnot mean that all forms of planning have been
dispensed with. Onthe contrary, the need for collecting data, evaluating
the efficiency of existing programmes, undertaking a wide range of
studies, exploring the future and fostering broad debate on these bases
to guide educational policy and decision-making has become even
more acute than before. One cannot make sensible policy choices
without assessing the present situation, specifying the goals to be
reached, marshalling the means to attain them and monitoring what
has been accomplished. Hence planning is also a way to organize
learning: by mapping, targeting, acting and correcting.

The scope of educational planning hasbeen broadened. In addition
to the formal system of education, it is now applied to all other
important educational effortsin non-formal settings. Attention to the
growth and expansion of education systemsis being complemented
and sometimes even replaced by agrowing concern for the quality of
the entire educational processand for the control of itsresults. Finaly,
planners and administrators have become more and more aware of
theimportance of implementation strategiesand of therole of different
regulatory mechanismsin thisrespect: the choice of financing methods,
theexamination and certification procedures or various other regulation
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Fundamentals of educational planning

and incentive structures. The concern of plannersistwofold: to reach
abetter understanding of thevadidity of educationinitsownempirically
observed specific dimensions and to help in defining appropriate
strategiesfor change.

The purpose of these bookletsincludes monitoring the evolution
and change in educational policiesand their effect upon educational
planning requirements; highlighting current issues of educational
planning and analyzing them in the context of their historical and
societal setting; and disseminating methodol ogies of planning which
can be applied in the context of both the devel oped and the devel oping
countries.

For policy-making and planning, vicarious experienceisapotent
source of learning: the problems othersface, the objectivesthey seek,
theroutesthey try, theresultsthey arrive at and the unintended results
they produce are worth analysis.

In order to help theInstituteidentify thereal up-to-dateissuesin
educational planning and policy-making in different parts of theworld,
an Editoria Board has been appointed, composed of two general editors
and associate editorsfrom different regions, al professionalsof high
repute in their own field. At the first meeting of this new Editorial
Boardin January 1990, itsmembersidentified key topicsto be covered
inthe coming issues under thefollowing headings:

Education and devel opment.

Equity considerations.

Quiality of education.

Structure, administration and management of education.
Curriculum.

Cost and financing of education.

Planning techniques and approaches.

I nformation systems, monitoring and eval uation.

ONoTA~LONE
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Each heading is covered by one or two associate editors.

The series has been carefully planned but no attempt has been
madeto avoid differences or even contradictionsin the viewsexpressed
by theauthors. TheIngtituteitself does not wish to imposeany official
doctrine. Thus, while the views are the responsibility of the authors
and may not always be shared by UNESCO or the || EP, they warrant
attention in theinternational forum of ideas. Indeed, one of the purposes
of this seriesisto reflect a diversity of experience and opinions by
giving different authors from a wide range of backgrounds and
disciplines the opportunity of expressing their views on changing
theoriesand practicesin educational planning.

This booklet on Cost-benefit analysis in educational planning
wasfirst published in 1970. The practice of educational planning has
changed agreat deal sincethen yet the need to make sound decisions
based on an analysis of costs and benefit remains. The tense debate
surrounding the validity of this method has appeased as it is now
widely recognized that cost-benefit analysis and rates of return are
not theonly criteriato takeinto consideration when planning education
and making policy decisions. However thiscriterion isimportant and
the booklet isin very high demand among planners. The Editoria
Board felt that prior to issuing afourth edition of this booklet it was
necessary to ask Maureen Woodhall to revise it thoroughly, taking
into account the latest devel opmentsin cost-benefit analysis. We are
very grateful to her for having accepted to do so, drawing on her
very vast experience and over 40 yearsworth of publications on the
subject of economics of education. As an emeritus reader in the
Institute of Education at the University of London and a consultant
with many international agencies sheisthe most appropriate person
to write such abooklet, which isaclassic in our collection.

Gudmund Hernes
Director, IIEP
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Preface

In the mass of writing on educational planning over the past decade,
no topic has incurred the suspicion of teachers and administrators
more than cost-benefit analysis. To be sure, these latter accepted
gladly enough the economists conclusion that education is a good
investment —they were already convinced of that without the benefit
of mathematical models — but they shied away from the corollary
that, inthe competition for limited funds, the effectiveness of education
might be compared with that of new roads, fertilizers or factories
and vehemently insisted that the most important products of education
must continue to slip through any economic net, however cunningly
woven. The economists did little to allay their fears: They were so
busy arguing about the subject amongst themselves that they had
littletimeto explainwhat it wasall about inlanguageintelligibleto the
teacher.

Thisbooklet attemptsto bring the practising educationist into the
picture, although some economists will also read it with interest. It
beginswith almost deceptive simplicity but goes on to discuss some
of thedifficult problemsthat have worried the economiststhemselves
— without recourse to jargon. Whatever lingering suspicions
educationists may have of Maureen Woodhall qua economist, after
reading this essay they cannot fail to admire her asateacher; Indeed
wewerefortunatein getting her to explain one profession to the other.
She makes no exaggerated claims for the techniques she expounds.
Rather, sheinsiststhat cost-benefit analysis* cannot bethe solecriterion
for educational planning but that such an analysis should be an
important element in decision making ... All planning consists of a
choice between aternatives. If cost-benefit analysis does no more
than serveasareminder of thistruth, it will havepractical significance”.
Any educational administrator who ignoresthistruth in the future will
beaskingfor trouble. Particularly in devel oping countries, thedlocation
for education over recent years has absorbed an increasing proportion
of the national budget and ministers of finance are the last peopleto
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forget that there are attractive alternative ways of spending the
nation’s money and that the economists have offered them a toal,
however rough, that is said to measure the effectiveness of different
formsof expenditure. Thusthe administratorswho pressfor increased
financing of schools must be prepared to support their case with
arguments more sophisticated — both economically and socially —
than many of us have employed in the past. Knowing the sweeping
assumptionsthat lie behind some numerical statements of both costs
and benefits in education, administrators may on occasion suspect
the arithmetic by which conclusions are reached, however the
reasoning behind the formulaeis not so open to question and asthey
arelikely to meetitincreasingly frequently in official life, the sooner
they try to master it the better. This booklet may be of help to them.

Extract from the preface by C.E. Beeby
to the 1970 edition

12

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

Contents

Preface

List of abbreviations

List of tables

List of figures

Introduction to thefourth edition

I.  The purpose of cost-benefit analysis
Investment in human capital
Cost-benefit versus cost-effectiveness analysis

II.  Measurement of costs
The concept of opportunity cost
Socia and private costs
Progressin analyzing opportunity costs

I11.  Measurement of benefits
Earnings as a measure of direct benefits
Other measures of direct benefits
Indirect benefits and externalities

IV. Measurement of adiscounted cash flow
V. Rateof return on investment in education

VI. Objectionsto cost-benefit analysis of education
Early critics. the 1960s
Interrelationship between ability and education
Education as afilter or screening device
Relationship between earnings and productivity
‘Spillover’ benefits of education
Effect of unemployment on rates of return
Relationship between the past, the present and the future
The meaning of the private rate of return
More recent critics: the 1980s and 1990s
Responses to the critics

International Institute for Educational Planning http://www.unesco.org/iiep

G B B8RO 8B BB R e &R

58


http://www.unesco.org/iiep

Contents

VII. Calculation of rates of return
Collecting earnings data and constructing age-earnings
profiles
Adjustmentsto earnings and cost data
Calculating social and private rates of return

VII1. Alternative methods of calculating rates of return
The‘complete’ method
The*earningsfunction’ method
The *short-cut” method
The reverse cost-benefit method

IX. Interpretation of rates of return: making comparisons
Comparing education with other forms
of social investment
Comparing levelsof education
Comparing types of education
Comparing social and private rates of return
Comparing rates of return for males and females
Identifying trendsin rates of return over time
International comparisons
Identifying global patterns

X.  Examples of cost-benefit analysis of education
Evaluating educational investment: the 1960s and 1970s
Educational investment: the 1980sand 1990s
Investment in education: recent OECD and European
studies
Evaluating education projectsin devel oping countries

Xl1. Using cost-benefit analysisto guide policy
Resourceallocation
Financing higher education
Project appraisal

XII. Conclusions: the practical usefulness of cost-benefit
analysisin educational planning

References

Suggestionsfor further reading, information sources
and study tools

14

International Institute for Educational Planning http://www.unesco.org/iiep

G &

S8

8 RIsID

R BEIFRERX

126


http://www.unesco.org/iiep

List of abbreviations

HE
HECS
OECD

OED
PURE
SAR

UK
UNESCO

USA
WEI

International Institute for Educational Planning http://www.unesco.org/iiep

Higher education
Higher Education Contribution Scheme

Organisation for Economic Co-operation
and Devel opment

Operations Evaluation Department

Public funding and private returnsto education
Staff Appraisal Report

United Kingdom

United Nations Educational, Scientific and Cultural
Organization

United Statesof America
World Education Indicators

15


http://www.unesco.org/iiep

List of tables

Table2.1
Table4.1

Table7.1

Table7.2

Table7.3

16

Social and private costs of education

Compound growth and present values at 10 per cent
rate of interest

Calculation of social and private returns to higher
education in urban India, 1960-1961

Direct social and private costs of higher education per
student, India 1960-1961 (Rs. per annum)

Cdculation of the socid rate of returnto higher education
inIndia

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

List of figures

Figure3.1
Figure8.1

Figure8.2

Figure8.3

Age-earningsprofiles: by level of education, urban India

Discounted present val ue of net social returnsto higher
educationinIndia

Age-earnings profilefor rate-of-return calculation using
‘complete’ method

Age-earningsprofilefor rate-of-return calculation using
earnings functions or ‘ short-cut’ method

17

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

I ntroduction to the fourth edition

Thefirst edition of thisbooklet was published by IIEPin 1970, when
the economics of education wasinitsinfancy and cost-benefit analysis
of education was arelatively new and controversia technique. When
the booklet was first written in 1969, fierce battles were still being
conducted in the literature on the economics of education and
educational planning between advocates and critics of cost-benefit
analysis. The introduction recognized that “ cost-benefit analysis of
education, as currently practised throughout the world, can be
criticized” and the booklet examined theoretical objections to the
approach aswell as providing asimpleintroduction to the technique
and adiscussion of examplesof cost-benefit analysisin both devel oped
and devel oping countries. A second edition, with dight revisions, was
published in 1980 and athird edition in 1992.

Therevisionsin the second and third editions were quite minor,
consisting mainly of brief references to more recent theoretical and
empirica research including criticisms of cost-benefit techniquessuch
asthe ‘ screening hypothesis' and the continuing controversy on the
relative effects of education and ability on earnings as well as new
examples of cost-benefit analysisof education and estimates of rates
of return. The main conclusion remained unchanged: that cost-benefit
analysiscan be auseful tool for educational plannerswhich provides
aconceptua framework for evaluating alternative proposalsor projects
and generatesinvestment signalsin theform of rough estimates of the
profitability of different types of education or different patterns of
resource allocation. However, no grandiose claimswere made. Rather
than as a stand-alone guide to investment decisions, cost-benefit
analysis was presented as one useful technique in the educational
planner’s toolbox to be used in conjunction with other techniques
such as cost-effectiveness analysis and analysis of the labour market
for educated workers. Indeed, the conclusion states quite clearly:
“Cost-benefit analysisdoes not offer an automatic solution to problems
of resource allocation” and “ numerical calculations of rates of return
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may be helpful, but it is more important to attempt some sort of
systematic comparison of the costs and benefits of a project, and the
balance between them, than to make precise estimates of rates of
return (Third edition, 63, 71)".

Thirty-fiveyears after writing the first edition, the author stands
by these conclusions but recognizes that the practice of educational
planning and cost-benefit analysis have both changed significantly. In
theintervening years, increasingly vehement claimsand counter-claims
have been made about the value and reliability of rates of return on
investment in education. There have been periodswhen the approach
hasfallen out of favour. However there have also been periodswhen
cost-benefit analysis hasbeen extremely influential both inindividual
ministries of education and in funding agencies. Recently, theidea of
the ‘knowledge economy’ has caused areawakening of interest inthe
concept of human capital and in estimates and applications of cost-
benefit analysis. Researchers have been highly active, particularly in
the last decade. When thefirst edition of the booklet was published,
estimates of the rate of return to education were available for about
30 countries. The third edition refers to a summary of rate-of-return
studies in more than 60 countries (Psacharopoulos, 1985) and the
most recent ‘ update’ summarizedin thisfourth edition (Psacharopoul os
and Patrinos, 2002) presents estimates for 98 countries. There have
al so been technical improvements both in the statistical dataavailable
inmany countriesand in the analytical techniquesused by researchers.
When the first edition was written, several rate-of-return estimates
had relied on primitive calculatorsfor analysis of datacollected from
small samples and had calculated the rate of return on a ‘trial and
error’ basis. By 2000, not only had there been considerable
improvement in data.on the earnings of educated workers (an essential
element of most rate-of-return cal culations) with many rate-of-return
studiesableto draw on censusdataor on large representative national
samples, but econometric techniques for multivariate analysis of the
contribution of different factors to earnings differentials had also
improved, researchers and planners had accessto far more powerful
computing capacity and the availability of information and research
findings on the Internet had created exciting new possibilities for
international comparative research and exchange of information.

20
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Introduction to the fourth edition

Several agencies, including the OECD and the World Bank, have
recently conducted international comparisons of human capital and
rates of return.

Itisobvious, inthischanged environment, that not only the first
and second but also the third edition of this booklet are out of date.
Yet thereisstill aperceived need for ashort booklet writteninsimple,
non-technical language which explains both the underlying rationale
for applying cost-benefit analysisto education and the mechanics of
calculating rates of return, examines theoretical objections and
criticismsof thetechnique aswell as some of the practical difficulties
of collecting and interpreting data and summarizes results of cost-
benefit analysiswith afocuson policy and practical issuesrather than
theoretical debate. The Il EP hastherefore decided to publish afourth
edition rather than commissioning acompletely new study. Similarly,
the author decided to maintain the original structure and much of the
content of thefirst edition, asthe objectives remain unchanged, while
at the same time adding new material and in some cases whole new
sections or chaptersto reflect recent research and policy issues.

Many new examples of cost-benefit analysis are discussed in
Chapter X, including studiesin both OECD and devel oping countries.
Recent criticismsof the calculation, interpretation and use of rates of
return are summarized in Chapter VI, together with some of the
responses of researchers and practitioners. The chapter on
interpretation of rates of return (Chapter 1X) has been completely re-
written and there is a new chapter on using rates of return to guide
policy (Chapter XI). Thereisalso discussion in thisfourth edition of
issues such asgender differencesin rates of return, which were hardly
mentioned in the first edition as researchers had not really begun to
explore them at that time. A first attempt by the author to compare
rates of return to education for men and women (Woodhall, 1973)
appeared three years after the publication of the first edition of this
booklet and pointed out that theterm * human capital’ had been almost
exclusively applied to men. It quoted Schultz (1970): “If onewereto
judgefrom the work that isbeing done, the conclusion would be that
human capital isthe unique property of themalepopulation ... despite
all of the schooling of females and other expenditures on them, they
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appear to be of no account in the accounting of human capital” (Schultz
1970: 302-3). Fortunately, that observation is no longer true. There
has been considerableinterest in estimating the economic benefits of
female educationin recent yearsand in analyzing femal e participation
and the ‘gender gap’, reflecting changesin a society that at that time
would make exclusive use of the terms ‘he’ and *him’ in relation to
educationa planners(asinthe Forewordto thefirst edition), apractice
that would be unthinkabl e today. Research on gender isdiscussed in
Chapters X and X.

New sections have been added in most other chapters. Thereis
now greater use of subheadings than in the previous editions and
references are presented at the end of the booklet rather than in
footnotes. The suggestions for further reading have been expanded
and now include other sources of information, including Internet
sources and other study tools. It is hoped that these changes will
increasethe usefulness and rel evance of the booklet and help to develop
awareness in a new generation of educational planners and policy-
makersof the usesand limitations of cost-benefit analysisof education.

Maureen Woodhall
January 2004

22

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

|.  The purpose of cost-benefit analysis

Investment in human capital

Educationisnow universally recognized asaform of investment
in human capital that yields economic benefits and contributes to a
country’s future wealth by increasing the productive capacity of its
people. Thus expenditure on education can be partially justified in
terms of the potential contribution of education to economic growth.
However thisimmediately raises many questions. How doeseducation
compare with other forms of national investment? Which makesthe
greater contribution to future economic growth: investment in human
capital or investment in physical capital? Areall forms of education
equally productive? |s education a profitable form of investment for
theindividual aswell asfor society? And if so, do pupilsand students,
or their families, take thisinto account when making educational and
occupational choices? All of these questionsrevolveround onebasic
issue: therel ationship between the costs and the benefits of education,
viewed as a form of socia or private investment. This booklet is
concerned with the theory and techniques of cost-benefit analysisas
applied to education and with the relevance of cost-benefit analysis
for educational planning.

It iswritten from the point of view of educational planners and
administratorsin devel oping countriesand itsemphasisisfundamentally
practical. It is, of course, necessary to give a brief summary of the
economic theory underlying the conceptsand techniques of cost-benefit
analysis and to examine some of the theoretical objectionsthat have
been made to applications of cost-benefit analysisto education. But
theoretical reviews of cost-benefit analysis are available elsewhere.
The purpose of thisbooklet isto examinethe practical significance of
cost-benefit analysisfor educational planning and to provideasimple
explanation of the technique for non-economistswho are faced with
economic problemsof resource allocation. A major part of the booklet
will be devoted to the practical problems of collecting and analyzing
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the data necessary for a cost-benefit calculation. Real exampleswill
be given of cost-benefit exercisesin devel oping countries. The booklet
concludeswith adiscussion of the policy implications of cost-benefit
analysisof education.

Theterm* cost-benefit analysis’ impliesasystematic comparison
of the magnitude of the costs and benefits of aform of investment in
order to assess its economic profitability. All forms of investment
involve a sacrifice of present consumption in order to secure future
benefitsintheform of higher levels of output or income. Cost-benefit
analysis (or rate-of-return analysis, which isthe type of cost-benefit
analysis most frequently applied to education) provides a means of
appraising these future benefitsin the light of the costs that must be
incurred in the present. The purpose of the analysisis to provide a
measure of the expected yield of theinvestment asaguideto rational
allocation of resources. Thus any private businessman who is
contemplating investing in physical machinery must make acost-benefit
calculation to assessthelikely profitability of theinvestment. In recent
years, economists have paid increasing attention to the application of
cost-benefit analysisto publicinvestment and sophisticated techniques
have been developed for measuring the costs and benefits of, for
example, water resource and transport projects. Such projects are
clearly analogousto private investmentsin physical capital anditis
not surprising that techniquesthat are useful to the businessman should
also prove useful to governmentsin making investment decisions.

Sincethe 1960s, following influential work by economists such
as Schultz (1961) and Becker (1964) described by another American
economist as* The human investment revol ution in economic thought”
(Bowman, 1966), an extensive body of research has developed which
appliescost-benefit analysisto thewholefield of investment in human
capital: education, on-the-job training and health expenditures, to give
the most obvious examples. Animmediate problem arises here. The
future benefits from such investment include non-economic benefits
and even the economic benefits are difficult to quantify. As cost-
benefit analysisisan economist’stool designed to provide an economic
appraisal of an investment possibility, applications of cost-benefit
analysis to education focus strongly on the economic benefits of
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education. Consequently, some educationists have argued that cost-
benefit analysisisinapplicableto education due to the multiplicity of
educational objectivesand theimportance of non-economic benefits.
However, once it is recognized that investment in education does
produce significant economic benefits, the need to analyze the nature
and magnitude of these benefitsinrelation to costsisinescapableina
world in which resources are scarce and investment choices must be
made.

Inview of the importance that plannersin devel oping countries
now attach to the goal of maximizing economic growth, itisextremely
important to have some means of assessing the economic impact of
education. It is now recognized, however, that thisis only a part of
the total picture. The concept of human capital that underlies the
application of cost-benefit to education has been further developed
sincethe 1960s. Inthe 1980s and 1990s, criticsargued that the concept
was too narrow. The economic benefits of education are important,
however the social, political and cultural consequences of education
must not be neglected. Sociologists such as Coleman (1988) have
introduced the concept of social capital, which takes account of social
relationships and networks as well as non-economic factors such as
trust and co-operation. International agencies now emphasize that
human capital and social capital may be equally important in
contributing to development.t

However, cost-benefit analysisinits present form does not provide
an appropriate means of analyzing non-economic benefits of education.
There are other techniques such as cost-effectiveness analysis that
may be more appropriate for analysis of non-economic benefits.

Cost-benefit versus cost-effectiveness analysis

Both cost-benefit and cost-effectiveness analysis involve
systematic comparisons between costs and outcomes, however there

1. A recent World Bank study on Social capital: a multifaceted perspective
(Dasgupta and Serageldin, 2000) and an OECD study on The well-being of
nations: the role of human and social capital (OECD, 2001) both emphasize
that human and social capital may be mutually reinforcing.
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isan important difference between the two techniques. Cost-benefit
analysisrelies on monetary measures of both costs and benefits. The
following two chapters discuss problems of measuring ‘ opportunity’
costs and the direct and indirect benefits of education. The most
common way of measuring direct benefits of education isto compare
the earnings of peoplewith different levels or types of education, but
Chapter 111 discusses other examples of monetary measures as well
asattempting to estimate * spillover’ benefitsand ‘ externdities' . Where
benefits or outcomes cannot be measured or even approximated in
monetary terms, another technique must be used; namely cost-
effectiveness analysis. Thistechnique compares aternatives such as
different types of school (for example general versus vocational
schools), different combinations of inputs (teachers, books and other
learning materials) or different educationa programmes (for example
different types of teacher training) in terms of their effectiveness,
measured by variables such as examination results, test scores, retention
or completion rates.

Cost-effectiveness analysis consists of three steps. (a) The costs
of theadternatives must be carefully measured, for example expenditure
onteacher salaries, booksand learning materialsin each type of school;
(b) the outcomes or educational effectiveness of the alternatives must
be measured, for example by standardized test scores of pupilsin
each school; finally, (c) costs and effectiveness measures are combined
to calculate a cost-effectiveness ratio, for example by dividing the
effectiveness of each alternative by its cost to show the unit cost of
achieving aparticular objective, such asal per centimprovementin
pupil achievement. Such aratio isdescribed in one cost-effectiveness
study as “the achievement gain per dollar spent” (Harbison and
Hanushek, 1992: 140). The most cost-effective alternative can then
be identified — for example the school that produces the greatest
improvement in pupil achievement for a given cost or aternatively
the school where pupils achieve the required examination results at
least cost.

2. Seelevin (1995a and 1995b) and Psacharopoul os and Woodhall (1985) for a
discussion of the difference between cost-benefit and cost-effectivenessanalysis
and Harbison and Hanushek (1992) for an example of cost-effectivenessanalysis
that compares costs and measures of pupil achievement in different schoolsin
Brazil.
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The purpose of cost-benefit analysis

Some practitioners believe that cost-effectiveness analysis has
advantages over cost-benefit analysis, particularly in day-to-day
educational planning. Levin, for example, arguesthat the measures of
educational effectiveness can bethose which adecision-maker would
normally consider, such as improvements in students' test scores,
and that cost-effectiveness evaluations generally require less time
and other resources than cost-benefit analysis (Levin, 1983: 114).
On the other hand, accurate measurement of effectiveness can be
just as problematic as the measurement of benefits, as education has
multiple objectives and there is no single measure that adequately
guantifies effectiveness. This booklet does not explore cost-
effectiveness analysisin depth and interested readers should consult
relevant texts such as Levin, 1983, 1995a and 1995b. The two
approaches are quite closely related and, in fact, are complementary
rather than alternative choices. Recent research in the USA shows
that the learning achievements of students, as measured by tests of
cognitive skills, are related to subsequent earnings. A summary of
this research by Hanushek concludes: “There is mounting evidence
that quality measured by test scoresis directly related to individual
earnings, productivity, and economic growth” (Hanushek, 2003: 5).
In other words, the economic benefits of effective schooling as
measured by pupil achievement are much greater than the benefits
of ineffective schooling. Idedlly, therefore, cost-benefit analysisshould
try to take account of the quality of education (as measured by
achievement test scores or other measures) and not just quantity (as
measured by years of schooling). Infact, thisisrarely attempted and
most cost-benefit studies useyears of schooling asaproxy for learning
and knowledge acquired by students. This problemisdiscussed further
in Chapter VI.

In the past, a few writers have discussed cost-benefit analysis
of education asthough it were apanaceafor al problemsof resource
alocationin educational planning. Others have rejected the approach
entirely, considering it as of no value whatsoever to educational
planning. It is not the purpose of this booklet to present cost-benefit
analysis of education as a superior aternative to other approachesto
educational planning, such as manpower and labour market analysis
or the social demand approach, or to other techniques such as cost-
effectivenessanalysis. Nor doesthe booklet suggest that cost-benefit
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analysis alone can provide the answer to all problems of planning.
Rather, its aim is to show that cost-benefit analysis can provide the
educational planner with vital information about the links between
education and the labour market and about the economic consequences
of alternative educational policies.

Cost-benefit analysis of education, as currently practised
throughout the world, has been frequently criticized. For example,
the common neglect of indirect economic benefits aswell as of non-
economic benefitsand the use of cross-section datathat reflect present
and past supply and demand conditions raise doubts about the
usefulness of cost-benefit analysisasaguidetofuturepolicy decisions.
Such objectionswill be examined in the booklet to determine whether
they arefatal to the approach as awhole or can be overcome. At the
sametime, the bookl et seeksto emphasi ze the strength of cost-benefit
analysisof education: namely that it combines, in aconvenient form,
information about the costs of different kinds of education together
with information about the balance between supply and demand for
different categories of educated manpower. Cost-benefit analysisalso
serves to focus attention on certain key variables in a country’s
educational or economic system; namely relative costs of different
types of education and relative earnings of different categories of
manpower. Thus, although cost-benefit analysis may not always
provide plannerswith unambiguous policy directives, it does provide
them with information useful for making rational policy decisions. It
is hoped that readers may judge its usefulness for themselves after
reading thisbookl et.
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[I. Measurement of costs

The concept of opportunity cost

The words ‘cost of education’ are often loosely equated with
‘expenditure on education’. For the purposes of cost-benefit analysis
of aninvestment, however, it is necessary to define costsin terms of
the total opportunity cost of a project; that is, all real resources that
are used by the project. These are called the ‘opportunity cost’ as
each investment represents the sacrifice of alternative opportunities
to usetheresources, either for present consumption or for some other
form of investment. Thus money expenditures are significant only
because they represent the purchase of teachers' labour, school
buildings and equipment or other goods and services that have
alternative uses. At the same time the education system uses up other
resourceswith alternative uses, even though these are not reflected in
normal expenditure on education. The most obvious exampleisthe
time of pupilsand studentsthemselves, who deprivethe labour market
of their servicesby choosingto continuetheir education. Thisrepresents
aloss of productive capacity and thus aloss of current output for the
economy as awhole aswell as aloss of earnings for the individual.
This opportunity of current output or income is foregone in the
expectation that education will increase the productive capacity of
students in the future and hence future output. However, thisloss of
present income must be counted as one of the opportunity costs of
education asit doesrepresent asacrifice of real resources, eventhough
the time of students is not reflected in actual expenditure and thus
appears at first sight to be a‘free’ good. Similarly, other apparently
‘free’ goods or services used in the educational process do, in fact,
represent a sacrifice of alternative opportunities. In developing
countries, for example, the land and even the buildings for a school
may be donated by the local community. However, these buildingsor
land may have alternative uses and the decision to build aschool may
mean the sacrifice of an opportunity to build ahospital or community
development centre. For budgetary purposes, donated land may be
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ignored, but for purposes of acost-benefit calculation, which attempts
to evaluate the profitability of one particular form of investment in
comparisonwith aternativeinvestments, it isessential that the sacrifice
of alternative opportunitiesto useland or buildings be counted as part
of thereal cost of the investment.

Thus, the measurement of the costs of education, for the purposes
of cost-benefit analysis, involves more than a simple calculation of
money expenditures. It also involves an attempt to estimate the total
cost of investment in education in terms of alternative opportunities
foregone either by society asawhole or by the privateindividual .

Social and private costs

If the purpose of the cost-benefit analysisisto evaluate education
asaform of social investment, the relevant cost concept is the total
resource cost of education to the economy (social costs). Thisincludes
the value of teachers time, books, materials and other goods or
services, the value of the use of buildingsand capital equipment, and
finally the value of students’ time, measured in terms of alternative
USes.

Thesimplest measure of thevalue of teachers' timeisexpenditure
on salaries. If, however, for some reason teachers are paid less than
the current market rate for their services, some attempt must be made
to estimate the true opportunity cost of their time. For example, in
some devel oping countries teachers give some of their free time to
conducting adult literacy classes (without payment). If thistimewould
otherwise be unoccupied, thereisno opportunity cost to be measured,;
but if thetime could otherwise be devoted to someform of community
development work, then the time does have an alternative useand is
not strictly a‘free’ good. Similarly, if teachersarerequired by law to
servefor ayear at reduced rates of pay asaform of ‘ national service’,
the value of their time should be measured by market rates rather
than by their actual salaries.

Thevalue of books, stationery and writing materials can also be
measured in terms of money expenditure. In some countries books
are financed with public funds and provided to pupils free or at a
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subsidized price. In this case the appropriate way to measure their
cost isby public expenditure on books or materials. However, in other
countries pupilsand students are expected to buy their own books. In
such cases, some estimate of private expenditure on booksis needed
asvariationsin methods of financing purchases make no differenceto
the true economic cost of the goods.

It is usually fairly easy to obtain estimates of annual current
expenditure on salaries and purchase of materials. It ismoredifficult
to estimate theannual value of buildingsand equipment. If thebuildings
are rented, the annual rent can be used to represent the value of the
capital resources used during the year. However, in most casesbuildings
are not rented and therefore some estimate is required of the annual
value of the use of capital; that is to say an annual rent must be
imputed for the buildings or equipment. The simplest method of
allowing for the costs of capital services is to calculate the annual
amortization of the building over its expected life. Amortization
represents not only the annual depreciation of the building and
equipment but also a notional payment to cover interest charges. It
therefore provides a good measure of the imputed annual rent of a
building. At first sight it might appear that a simple depreciation
calculation would be sufficient. However, this would be to ignore
both thefact that buildings arefinanced in asingleyear by investment
funds while their services are enjoyed over a number of years and
that the decision to build a school means a sacrifice of aternative
opportunities to use the investment funds in order to earn interest.
Once again, we are concerned with measuring the cost of using
educational buildingsintermsof the alternative opportunitiesforegone.

Finally, the opportunity cost of students’ time must be measured
in terms of the earnings foregone by students when they continue
their education rather than entering the labour force. These foregone
earnings represent a real cost to the individual and, in the case of
social costs, are aproxy measure for the output foregone by society.
Some readers may be puzzled by the fact that this definition of the
cost of education includes both actual money expenditure such as
teachers salariesand notional items such asimputed rent for buildings
and foregoneearnings. Infact, al itemsarealikein being approximate
measures of the opportunity cost of physical resources. Teachers
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salaries are no more area cost than foregone earnings, as both are
no more than a proxy measure of the value of teachers' or students
time in alternative use. Thisis what is meant by the statement that
“in afundamental senseall costsare opportunity costs’ (Bowmanin
Robinson and Vaizey, 1966: 423).

Thereare, of course, considerable problemsinvolved in measuring
the opportunity cost of pupils' or students' time; it is necessary, for
example, to take account of unemployment when measuring earnings
foregone. It issometimes assumed that the time of young children has
no economic value and that the concept of earningsforegone applies
only to secondary school or higher education students and not to
those of primary school age. However studies of primary school
retention rates have shown that the time of quite young children does
have an economic valueto their families. The problems of estimating
earnings foregone of primary school pupils, most of whose work is
unpaid, are discussed in the section entitled Progress in analyzing
opportunity costs. However, the practical problems of measurement
should not obscure the need to find some measure, however
approximate, of the value of real resources. It is also worth
emphasizing that estimates of opportunity costs make senseonly within
agiveningtitutional framework. For example, if al universitieswere
suddenly closed the resulting flood of students onto thelabour market
would lower the wages of all young workers. Similarly, the sudden
need to find alternative uses for teachers, buildings and equipment
would disrupt the entire wage and price structure of the economy.
The concept of opportunity cost and the technique of cost-benefit
analysisarenot, however, applicableto situationswhere atotal change
in the entire educational or economic structure is contemplated. It
will be emphasized below that cost-benefit analysisis essentially a
technique of marginal analysis. Similarly, the concept of the
opportunity cost of an investment is meaningful only if the project
doesnot, initself, transform the alternative usesto which the resources
could be put.

If the purpose of a cost-benefit analysisisto evaluate education
asaform of investment for theindividual, therelevant costs arethose
borne by the student or hig’her family (private costs). If fees are
charged these must be included together with expenditure on books
and other direct costs such astravel. Once again, indirect costs must
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also beincluded in theform of earningsforegone. If studentsreceive
scholarships from public funds to cover fees or maintenance costs,
the average value of such scholarships must be subtracted from the
total estimate of private costs.

Table 2.1 summarizesthe elements of thetotal social and private
costs of education.

Table2.1 Social and private costs of education

Social costs Private costs
Direct
* Teachers salaries * Fees, minusaverage value of
scholarships
e Other current expenditureongoods + Books, etc.
and services

»  Expenditure on books, etc.
e Imputed rent

Indirect
» Earningsforegone » Earningsforegone

These cost el ements can easily be combined to give an estimate
of the annual cost per student of each level or type of education. If
there were no wastage or repetition, this would be sufficient for a
cost-benefit calculation. But where wastage ratesare high, an entirely
false impression would be given by a calculation based simply on
annual costs and the normal length of a course. Indeed, whether we
areconsidering education asasocia or aprivate investment, allowance
must be made for the fact that some students do not complete a
course while others repeat parts of the course in order to gain a
qualification. Ideally, separate cost-benefit cal cul ations should be made
for dropouts, repeaters and those who complete a course in the
minimum time. For despite theimplications of theword ‘ wastage', it
islikely that even an uncompleted course may yield some economic
benefits that must be compared with the costs of one or two years
education. In fact, most countries do not have data that permit
measurement of the benefits associated with part of a course. Asa
result, thesimplest solutionisto calculatethe averagelength of courses,
allowing for dropouts and repeaters, and to use this as the basis for
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the calculation of total costs rather than the minimum or ‘normal’
length of courses. Thiswill givethetotal cost that must be borne by
society in order to produce aqualified student, or the average cost to
the individual after allowance for average rates of repetition and
wastage.

Progress in analyzing opportunity costs

Some examples of cost-benefit analysis of education assume
that earningsforegone by primary school pupilsarevery low, or even
nil, asopportunitiesfor employment (and therefore earnings) arevery
limited. However, the cost-benefit study of education in Indiadescribed
in subsequent chapters of thisbooklet pointed out that “the earnings
foregone of even six-year-olds have some significance; certainly they
help to explain the high drop-out ratesin the early years of primary
school” (Blaug, Layard and Woodhall, 1969: 199). More recently,
increasing emphasison thetarget of achieving Educationfor All (EFA)
has led to renewed efforts to estimate and analyze the opportunity
cost of pupils’ time and its effects on primary school participation
rates, particularly in the case of girls, who represent well over half of
all out-of-school children (UNESCO, 2002). Studies such as Colclough
with Lewin (1993) and Colclough, Al-Samarrai, Rose and Tembon
(2003) confirm that the opportunity costs of school attendance are a
significant barrier to primary school participation for many families,
particularly the poorest househol ds, asthe value of earningsor domestic
labour foregoneisoften much higher than thedirect costs of schooling.

Recent studies of the opportunity costs of attending primary school
inseveral African countries(reported in Colclough et al., 2003) estimate
the monetary value of children’stime not only in terms of foregone
earnings, for examplein petty trade, but also the loss of other forms
of family income such asunpaid agricultural work and domestic labour,
including domestic chores and child care. When all these are taken
into account the opportunity cost of attending school is substantial
and often higher for girls than boys, as the former are expected to
spend time looking after younger children. Analysis of opportunity
costs therefore helps to explain phenomena such as the gender gap
in primary schooling and high rates of drop-out as well as being an
essential part of cost-benefit analysis.
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Earnings as a measure of direct benefits

To evaluate education as an investment we need a measure of
education’s expected contribution to future level s of income or output.
The obviousway in which education contributesto futureincomeis
by imparting skills and knowledge to educated manpower, thus
improving the productivity of labour. If the productivity of educated
workersishigher than that of the uneducated, thiswill bereflectedin
increased output and in higher earningsfor the educated. Wetherefore
need an estimate of the additiond lifetime earningsof educated workers.
Ideally, these data should be collected by comparing the earnings of
educated and uneducated workers over their whole working lives.
Thetotal lifetime earnings differential would then provide an estimate
of the higher productivity of the educated.

Unfortunately, few countries havetime-seriesdataon the earnings
of samples of educated and less educated workers and the collection
of such data would be difficult and time-consuming. The standard
way of measuring benefits is therefore to use cross-section data to
estimate average age-education-earnings profiles for workers with
different levelsof education. Thismeansthat instead of using datafor
asample of workers collected over their whole working liveswe use
datafor a sample of workers of different ages, collected at asingle
time. Whereas genuine time-series datawould show the earnings of a
sample of workersin each successive year and thus an age-earnings
profile for the whole of aworking life, the cross-section data show
the current earnings of workers of successive agesand thusan average
lifetimeage-earnings profile. Theassumption underlying thistechnique
isthat in the future the earnings of aworker at age 30 will bear the
samerelation to hisearnings at age 20 asthe rel ationship now observed
between the current earnings of a 30-year-old and a 20-year-old
worker.

35

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

Cost-benefit analysis in educational planning

Figure 3.1 showsthe average age-earnings profiles of five groups
of educated workersin Indiain 1960-1961. Such age-earningsprofiles
have now been constructed, on the basis of cross-section data, for
nearly 100 developed and developing countries.® This experience
shows that typical age-earnings profiles have the following
characteristics: (a) Earnings are highly correlated with education; at
every age the highly educated earn more than workers with less
education; (b) earnings increase with age up to a peak at middle age
and then flatten, or even decline, up to the age of retirement; (c) The
profiles of highly educated workers are steeper than those of the less
educated; The peak earnings of an educated worker are higher, in
relationtoinitia earnings, than the peak earnings of thelesseducated,;
(d) The age at which earnings reach their peak is later for highly
educated than for less-educated workers; in afew casesthe earnings
of highly qualified manpower continueto rise until retirement.

If age-earningsprofilesareavailablefor two categories of workers,
for example graduates and workers with no higher education, these
can be usedto calculatethelifetime earnings differential of theaverage
graduate (in somerecent studies, thisiscalled the* graduate premium’);
that is, thetotal additional incomereceived by agraduate throughout
his/her working life. Itisthislifetimeearningsdifferential that isused
as a measure of the direct economic benefit of education for cost-
benefit cal culations.

3. George Psacharopoul os, who first summarized the results of cost-benefit studies
for 32 countries in 1973, has published regular ‘updates’ (including
Psacharopoulos, 1985 and 1994). The most recent (Psacharopoulos and
Patrinos, 2002) covers 98 countries. These summaries are discussed below in
Chapters X and X.
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Figure 3.1 Age-earnings profiles. by level of education, urban India
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If the purpose is to analyze education as a social benefit, the
whole of thisdifferential, measured beforeincometax, istherelevant
measure. |f, on the other hand, we wish to assess education asaform
of privateinvestment for theindividual, then it isthe benefit actually
enjoyed by the individual that is relevant, namely the post-tax
differential.

This brief summary of the now standard way of measuring the
direct benefits of education using lifetime earningsasaproxy measure
leaves many questions about the validity of the approach unanswered.
Many of the objections that have been made to cost-benefit analysis
of education centre on the measurement of benefits, and these will
be examined in some detail in Chapter VI. First, however, the
following sections consider problemsof (a) how to measurethedirect
benefits of education projects where earnings are not an appropriate
measure; and (b) how to measure the indirect benefits of education,
which some researchers believe outweigh the direct benefits.

Other measures of direct benefits

When cost-benefit analysisis used to judge the profitability of
investment in education as a sector, in comparison with other forms
of investment or to compare different levels or types of education as
aform of investment in human capital, the additional lifetime earnings
of educated people provide a monetary measure of the direct private
returnsto individualsand aproxy measure of their extraproductivity
asameasure of the social returns. Thisapproach may also be used to
assessthe profitability of aproposed education project such asbuilding
avocational school, where the objectiveisto increase the supply of
highly trained workers. If the project objectiveisto improvethequality
of education but the outcome cannot be measured in monetary terms,
cost-effectiveness analysis may be more appropriate, asexplainedin
Chapter 1. There are some education projectswhere it is possible to
use cost-benefit analysisto assess profitability but where earningsare
not a suitable measure of direct benefits. An example might be a
proposal to restructure schoolsor universitiesand mergetwo ingtitutions
on the grounds that this will increase internal efficiency and reduce
unit costs through economies of scale. In this case, future savingsin
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recurrent expenditure would provide a monetary measure of direct
benefitsthat could be compared with the costs of the merger, such as
the capital costs of building a new school to replace several smaller
units. Examples of thistype of cost-benefit analysisare discussed in
Chapter X.

Indirect benefits and externalities

The measures described in this chapter relate only to the direct
economic benefits of investment in education. It was argued in
Chapter | that education al so hasindirect and non-economic benefits,
including socia and cultural benefits. There are non-economic benefits
totheindividual, for example personal enjoyment of education, known
collectively as the consumption value of education, to distinguish it
from the investment aspects. There are also non-economic public
benefits, which are usually termed external benefits, externalities or
‘spillover’ benefits (as they spill over to other members of society,
apart from the educated themselves). Many of the earliest examples
of cost-benefit analysisreferred briefly to these indirect benefits but
left them out of their calcul ations on the grounds that they could not
be measured. This was one of the main objections to cost-benefit
analysisput forward by criticsinthe 1960sand isexamined below in
Chapter VI. Recently, however, there has been renewed interest in
the indirect benefits of education, including non-economic benefits
and externalities, and techniques have been developed to estimate
the monetary value of indirect benefits of education such as better
health, reduced fertility ratesamong femal eswith primary schooling
and higher educational achievement among the children of educated
mothers. In some cases, researchers simply identified such indirect
benefits or calculated correlations between level of education and
health indicators or size of family to demonstrate the indirect benefits
of education in terms of health or fertility. Recent research goes
further and attempts to measure indirect social benefitsin monetary
terms, for example by using the cost of ‘ purchasing’ such benefitsby
aternative means (OECD, 2001: 33). McMahon (1999, summarized
in OECD, 2000) used datafrom 78 countriesto identify, and in some
casesmeasure, indirect social benefits, including not only the effects
on health and fertility mentioned above but a so on democratization,
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political stability and human rights, improved civic participation and
socia cohesion, poverty reduction, lower levelsof crimeandimproved
environmental quality. Although techniques for measuring such
benefits are still being developed, researchers such as McMahon
(1999) and Haveman and Wolfe (1984) argue that indirect benefits
are large — possibly even larger than the direct labour market effects
on employment and earnings.
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V. Measurement of adiscounted cash flow

Age-earnings profiles give an estimate of the annual earnings
differentials associated with education. A cost-benefit calculation
requiresthese earningsdifferentialsto be combined into asinglefigure
representing the total monetary benefit to be derived from education,
so that this can be compared with its cost. The simplest method would
appear to be to add together each year’s additional earning power,
however this would make no economic sense as the costs of an
investment must be incurred in the present in order to obtain income
in the future and the expectation of receiving money in the futureis
worth lessin the present than acorresponding amount actually received
inthe present. Thisisnot simply acase of ‘abirdinthe hand isworth
two in the bush’ but rather reflects the fact that a sum of money
received today can beinvested at a positive rate of interest so that it
will increase steadily and in time be worth very much more than its
present value. Therate of increase depends, of course, on the rate of
interest at which it is invested. A sum invested at 10 per cent will
doubleitself injust over seven yearswhereas the same sum invested
at 5 per cent will doubleitself in about 15 years. Thus, if funds can
be invested at 10 per cent the promise of a dollar in seven years
time is worth only half as much as a dollar today and the promised
sum must, therefore, be discounted. Just as the increase depends
upon the rate of interest at which money is invested, so does the
present value of a sum of money to be received in the future. The
higher the rate of interest, or discount, the lower isthe present value
of money expected at a future date; and similarly the further ahead
the promised date, the lower the present value. Thisisillustrated in
Table 4.1, which shows how quickly one United States dollar (US$)
will grow if invested at 10 per cent compound interest aswell asthe
present value of US$1 expected in the future if the discount rate is
10 per cent.
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Table 4.1 Compound growth and present values
at 10 per cent rate of interest

Year Amount to which US$l invested ~ Amount which US$1 promised
will grow at end of each year at end of each year is worth today
1 1.100 0.909
2 1.210 0.826
3 1331 0.751
4 1.464 0.683
5 1611 0.621
6 1772 0.564
7 1.949 0.513
8 2.144 0.466

Etc.

Table 4.1 can be generalized as follows:

1. A sum of money (A), invested at a positive rate of compound
interest (r) for n years, will grow to A(1 + r)" by the end of the
period. Thus US$1 invested for 4 years at 10 per cent grows to
US$1(1+0.10)* = 1.464.

2. Thepresent value of asum of money (A), expected at the end of
n years, when the discount rate isr, is A(l +r)". Thus, US$1
expected at the end of 4 years at adiscount rate of 10 per centis
now worth US$1 /(1 + 0.10)* = 0.683.

All cost-benefit calculationsinvolve the discounting of futureflows
of income, asthe purpose of the calculation isto compare the present
value of expected future benefits with the costs of the investment,
which must be incurred in the present. If the costs of the project are
spread over a period of years, these must also be discounted, so that
all money values, whether negative (costs) or positive (benefits), are
expressed in termsof their present value. Thetechnique of measuring
future streams of income in terms of its present value is called the
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“discounted cash flow’ technique and is a common feature of all
kinds of investment appraisal. The technique issimple and involves
no more than calculation of the present value at some given or
assumed rate of interest of the income expected in each future year.
The present value of the entire lifetime income stream is then given
by the expression:

n

E;
i=1(1+r)

wherenisthelifeof theinvestment project, E isthe expected income
from the investment, r is the rate of interest and Y. denotes the sum
of annual benefitsfrom year 1to year n. The calcul ation of discounted
present values consists of multiplying successive values of E by a
discount rate. This is now usually done by a simple computer
programme but can be computed manually using tables showing the
value of (1 + r)' (compound interest) and its reciprocal: 1/(1+r)!
(discount rate) for any value of r and .
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V. Rateof return oninvestment in education

Once the costs and expected benefits of an investment project have
been measured and discounted at an appropriate rate of interest, the
essential elements of a cost-benefit analysisare available. All that is
now needed is a simple means of summarizing the information so
that the costs and benefits of alternative investments can be compared.
There are three basic ways of presenting this information in a
convenient form: first by means of a benefit-cost ratio; second by
calculation of the present net value of the project; and third by
calculating theinternal rate of return of the investment. Asthe name
implies, a benefit-cost ratio simply measures the ratio of discounted
future benefitsto discounted costs at a particular rate of interest, and
the present net value of a project isthe value of discounted benefits
minus discounted costs. Both these measures of investment yield
have been used to carry out cost-benefit analysis of education but
they are less frequently used to evaluate education than the third
technique: rate-of-return analysis. Therate of return of any investment
project issimply therate of interest that equatesthe discounted present
value of expected benefits and the present value of the costs of the
project. Interms of the symbols used in the previous section, therate
of returnistherate of interest at which the present value of expected
benefits:

5, E
=1(1+r)
and the present value of costs:

n

&
r=1(L+r)

are equal, or in other words the rate of interest at which the
difference between discounted benefitsand costsis zero. That is:

n
EI_CI_

a0
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All three forms of cost-benefit analysis share the basic
characteristics of measurement and discounting of costsand benefits
as well as the presentation of this information in a single summary
statistic. The main difference between them isthat benefit-cost ratios
and present net value calculations depend upon an assumed rate of
interest whereastherate of return on aninvestment isindependent of
any assumptions about interest rates and simply shows the rate of
interest that equates costs and benefits. If a private firm wishes to
assesstheyield of aninvestment it isasimple matter to usethefirm's
own borrowing rate asthe discount rate for cost-benefit calcul ations:
Themost profitableinvestment isthen the project which hasthe highest
benefit-cost ratio or present net value at the rate of interest which the
firm must pay to abtain credit. Unfortunately, when we cometo assess
the yield of investment in education it is less obvious what rate of
interest isappropriate. Therelevant concept to comparewith theyield
of investment in education isthe average alternativeyield on public or
private investment. Isthis 10 per cent or 20 per cent? Thisremainsa
matter of controversy andtheanswer islikely to bedifferent in different
countriesand at different times.

The virtue of using the rate of return as a means of measuring
theyield of educational investment isthat the choice of an alternative
rate of interest is not built into the calculation as it isin the case of
benefit-cost ratios. It is possible to draw some conclusions from a
cost-benefit analysisthat show that the social rate of returnto university
educationis8 per cent whereastherate of return to primary schooling
is15 per cent, evenif thereisstill uncertainty about therate of return
to alternativeformsof social investment. For thisreason, most examples
of cost-benefit analysis of education use the rate of return and the
remainder of thisbooklet will concentrate on this particular type of
cost-benefit analysis.

To sum up thearguments so far: Cost-benefit analysisof education
usually consists of an attempt to measure the social or private rate of
return to investment in particular types or levels of education. The
social rate of return measuresthe rel ationship between the before-tax
lifetime earnings differential associated with a particular type of
education and thetotal social cost of that education measured in terms

46

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

Rate of return on investment in education

of its opportunity cost. Thisrate of return can be compared with the
rate of return on other typesor levels of education or with alternative
forms of social investment to provide a measure of the economic
profitability of educational expenditure by the state. Similarly, the
private rate of return, which measuresthe relationship between after-
tax earningsdifferentia sand those coststhat areborne by theindividud,
provides a means of assessing education as a form of private
investment. Once again, it is possible either to compare the rates of
return to alternative types of education or to compare education with
other forms of private investment such as the purchase of equity
shares.

This bald summary will undoubtedly raise many questions in
readers’ minds about the validity of such ameasure of the benefits of
education, the extent to which earnings differentials really are the
result of education and finally whether governments or individuals
really do, or should, make educational decisions on the strength of
assessments of economic profitability. The next chapter will examine
some of the objections that have been made to cost-benefit analysis
of education, particularly to attemptsto measure rates of return.
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VI.

Objections to cost-benefit analysis of education

Early critics: the 1960s

Economists and educationists in the 1960s raised a number of

theoretical and practical objectionsto cost-benefit analysisof education,
particularly in developing countries (Vaizey, 1962; Merrett, 1966).
These objections can be very briefly summarized asfollows.

1.

Earnings differentials reflect differences in the natural ability,
motivation, social background, sex, occupation, non-formal
education etc. of workersaswell as differences of education, so
that earnings differentials cannot be used as a measure of the
pure benefits of education.

Education does not make workers more productive but simply
actsasa‘filter’ or ‘screening device' that enables employersto
identify thosewith superior natural ability. Earningsdifferentials
therefore reflect this screening or certification function of
education and employers tend to demand higher and higher
educational qualifications, which leadsto awaste of resources.
In addition, earnings differentials do not adequately measure
differencesin the productivity of workersduetoimperfectionsin
the labour market, so that differencesin earnings do not provide
ameasure of the direct economic benefits of education.

Besides these direct benefits, education generates indirect or
‘spillover’ benefits, that is to say education may raise the
productivity of people other than the educated worker him- or
herself and these benefitsare not shown up in earningsdifferentias.
Nor arenon-economic benefitsreflected in earningsdifferentials.
Rate-of-return cal cul ations assume full employment of educated
workers whereas many developing countries are experiencing
unemployment of graduates and secondary school leavers.
Age-earnings profilesdrawn from cross-section datathat provide
the oasis for rate-of-return calculations reflect present and past
demand-and-supply conditions, whereasit isfuture demand and
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supply that concern the planner. Thus, rates of return provide a
poor tool for educational planning.

7. Privateratesof return are meaninglessasindividualsdo not make
educational choicesasthough they weremaking apurely financia
investment decision.

Thisappearsto beaformidablelist of objections, onthe basis of
which some writers have attacked and rej ected the whole concept of
cost-benefit analysis of education. The purpose of this chapter isto
take each objection in turn, see whether it is valid and whether it
suggeststhat the whol e concept of cost-benefit analysisof education
should be abandoned or whether, lessdrastically, it suggestswaysin
which cost-benefit analysismust be modified in order to take account
of specific problems.

Interrelationship between ability and education

Some of the earliest examples of cost-benefit analysis of education
simply used thewhol e of the extra earnings of educated workersasa
measure of the benefits of education. However, thisisunrealistic and
certainly opento chalenge. Thefact that higher earningsare associated
with education does hot mean that thewhol e of the earnings differential
of educated workersis attributable to their education. Such workers
are likely to be of superior ability and social background, to have
different types of jobs and to have received more on-the-job training
than less educated workers so that it would over-emphasize the
benefits of education to attribute all the extra earnings to formal
education. Education tendsto be highly correl ated with a number of
other factors, all of which help to determine earnings. However,
progress has been made towardsisol ating the pure effect of education
on earnings and research in several countries, including the USA,
suggeststhat even when some of these other factorsare held constant,
education alone has a strong effect on workers' earnings.

In the USA, alarge-scale multivariate analysis of a sample of
workers attempted to measure the individual and combined effect of

some of thefactorsthat determinerelative earnings, for example sex,
race, occupation, urban or rural situation, rank and performance in
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school and education (Morgan, David, Cohen and Brazer, 1962). The
conclusion wasthat length of education wasthe single most powerful
factor in explaining differencesin earnings. However, this study did
not entirely distinguish education and ability, which are very highly
correlated, nor did it fully allow for the fact that length of educationis
itself correlated with personal characteristics such as persistence or
strong motivation. Other American studies threw some light on the
question of theinfluence of ability. Becker (1964) reported astudy of
asample of high school and university graduates who had been given
intelligence tests at school that showed that even when intelligence
guotient (1Q) scoreswere held constant, therewasastrong rel ationship
between length of education and earnings. Another interesting study
reported by Becker confined itself to asample of brotherswith different
levels of education that showed that brothers with more education
had correspondingly higher earnings.

More recently thisline of research has gone further inthe USA,
with studies of samplesof identical twinsthat confirm earlier findings
of astrong relationship between education and earningswhen family
background and innate ability are constant (Ashenfelter and Rouse,
1998, reported in OECD, 2000: 51).

Similar evidence that education has an effect on earnings even
when differencesin social classoriginsor ‘ability’ (defined interms
of scoresin intelligence tests) are taken into account exists for other
countries (Psacharopoulos, 1975, reviews research in this area). A
plausible explanation is that while ability and home background are
important, itisonly in conjunction with additional education that they
have a strong influence on earning power. On the other hand, these
studiesa so demonstrate clearly that other factors such asability, family
background or simply motivation do have some effect on earnings
that isdistinct from the effect of education.

Thus, the question is not “Does education have an effect on
earnings?’, but rather “How much of the observed earnings
differentials of educated workers is actually the result of their
education?’ The American studies mentioned above suggest that
roughly two thirds of earnings differentials of educated workers can
be explained by their education rather than by other factors such as
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ability. As aresult, many rate-of-return calculations have taken two
thirds of observed earnings differentials as a measure of benefits,
simply by multiplying each differential by a coefficient of 0.66 (this
has been called by some writers the ‘ability adjustment’ or ‘alpha-
coefficient’).

Theactua valueof thea pha-coefficientisstill amatter for debate.
An estimate of 0.7 or 0.8 may be reasonable for the USA but it has
been suggested that the effects of natural ability may be stronger at
some ages or for some categories of educated workersthan others, so
that different values should be attached to the alpha-coefficient for
different calculations. Others suggest that the effect of the alpha-
coefficient and additional factors such as differencesin educational
quality that are often under-reported probably cancel each other out,
so that some recent calculations of rates of return have abandoned
the a pha-coefficient as an adjustment to earnings.

A greater problem is posed when measuring the benefits of
educationin developing countries. Apart from afew studiesof earnings
functions, thereisvery little evidenceto clarify whether natural ability
or social class exert a stronger or weaker influence on earningsin
developing countriesthan in the United States. In these circumstances
it seems best to make alternative assumptions about the proportion of
earnings differentials which can be attributed to education and to
calculate a range of values of the rate of return to education,
corresponding to ‘ strong’ or ‘weak’ assumptions about theinfluence
of education on earnings. The desirability of calculating alternative
estimates of the rate of return based on different assumptions of this
sort will be further discussed in Chapter VII. For the moment, it is
enough to emphasize that the fact that earnings are related to other
factors besides education does not represent an insuperable problem
for calculating rates of return.

Education as a filter or screening device

Thefact that it isdifficult to disentangle the effects of education
and natural ability hasgivenriseto theideathat education simply acts
as afilter or screening device for the labour market, which means
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that the important thing for the student is not what he or she learns
during the education process but whether or not he or she emerges
with a certificate at the end of it. According to this theory (see, for
example Arrow, 1973), the main purpose of education is not, asis
usually assumed, to impart knowledge and skillsbut rather to provide
certification of the natural abilities, aptitudesand attitudes of students,
which employersthen usein sel ecting workersfor highly-paid jobs.

Theunfortunate result of this processof credentialism, according
tothecritics, isthatitleadstoa‘ qudificationsspird’ inwhich employers
are constantly upgrading the qualifications that they demand for the
most highly paidjobssimply inorder to preservethe screening function
of educationa qualifications, and at the sametime students are seeking
higher qualificationssimply in order to stay ahead intheracefor these
top jobs. The final result is simply a waste of scarce resources, as
education iscostly.

Thereisacertain element of truth in thisover-simplified picture
and it is probabl e that what Dore (1976, 2nd edition 1997) calls the
‘diplomadisease’ doeslead to unproductive use of resourcesin some
developing countries. However the fact that some employers use
educational qualificationsto help themto identify certain abilitiesand
attitudes does not mean that education has no other function than to
act as a screening device. Economists in several OECD countries
have tested what one called a ‘strong’ and a ‘weak’ version of the
screening hypothesis and found very little evidence to support the
strong version, which implies an unnecessarily limited and narrow
view of education.

The value of the ‘screening hypothesis’, asit is often called, is
that it reminds us that we need to know more about the ways in
which education makes workers more productive. In particular, it
emphasizes that education affects attitudes as well as imparting
knowledge and that it developslatent abilitiesaswell as creating new
skills. It is useful to be reminded of these facts, however none of
them need be inconsistent with the idea that education is a form of
investment in human capital. Infact, arecent OECD study callsfor a
broader notion of human capital, including attributes as well as
knowledge, skillsand competencies (OECD, 2001: 18).
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Relationship between earnings and productivity

One of the basic assumptions of al cost-benefit analysisis that
relative earnings reflect the relative productivity of workers. Some
economists deny this. They point to rigidities in the labour market,
the strength of habit and tradition in determining wagerrates, the power
of trade unionsor theimportance of administered wagesinthe public
sector that sometimes result in the persistence of archaic salary
structures, particularly in developing countries, and argue that the
pattern of earningsin an economy tells us nothing about the relative
contributions of different workerstototal output. Thisseemsarather
exaggerated point of view. It would be absurd to deny that such factors
do have some distorting effect on relative wages, that trade union
bargaining power may artificially inflate wagesin some sectors or that
wagestoday may reflect the market conditions of the past. An obvious
example is the fact that in some developing countries civil service
salary scales still reflect the salaries that were paid to colonial
administrators before the country achieved independence. A few
private firms may practise ‘ conspicuous consumption’ of graduates,
employing them for prestige purposes while paying them more than
their true economic value. Such factors would mean that earnings
differentials overestimate the true social benefits of education. On
the other hand, some workers with particularly scarce and valuable
skillsmay be paid less than their real socia value. All of this means
that estimates of social rates of return must be interpreted with care.
However, to argue that because of these distortions relative wages
must be rejected completely as a measure of relative demand for
different skills is too strong an assertion; it would involve, among
other things, a total rejection of the price system throughout the
economy.

It is not necessary to go so far. The central assumption of cost-
benefit analysisisthat the wage-and-price structurereflectsthe balance
between supply and demand for different skills, even thoughitisan
imperfect measure. If it isbelieved that there are serious distortionsin
the labour market and certain categories of workers are paid
significantly more or less than their real economic value — what
economistscall their ‘marginal productivity’ —thenit may be possible
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to construct ‘ shadow’ prices or wages which more nearly reflect the
real productivity of workers and use these as a basis for cost-benefit
calculations. There were a few attempts in the 1970s to estimate
rates of return using shadow prices, however thisapproach hasrather
fallen out of favour. Instead, many rate-of-return calculations make
certain adjustments to earnings (discussed in Chapter VI1).

However, a simpler solution to this problem of estimating the
‘true’ rate of return to education, whereit isbelieved that wage rates
do not adequately reflect relative productivity, isto cal culate alternative
rates of return based on different assumptions about marginal
productivity and relative wages. Such analysis can demonstrate the
effects of alternative wage structures on rates of return.

Another approach adopted in cost-benefit studiesis to measure
benefitsin termsof differencesin physical output rather than earnings.
Several World Bank studies compared the agricultural productivity of
farmerswith different level s of education and found that farmerswith
four years' primary schooling had significantly higher crop yieldsthan
farmerswho had never beento school (Psacharopoul osand Woodhall,
1985: 46-49).

To sum up, there is now widespread although not unanimous
agreement that although earnings do not perfectly measure productivity,
there is plenty of evidence that education does increase workers
productivity, both in OECD and in devel oping countries.

‘Soillover’ benefits of education

Chapter 111 above pointed out that age-earnings profiles, which
formthe basisfor rate-of-return cal culations, do not reflect theindirect
or ‘ spillover’ benefitsof education, which economistscall ‘ externalities .
Nor do they include the non-monetary ‘ consumption’ benefits of
education. Some writers have rejected cost-benefit analysis on these
grounds. The fact that education is valued for its own sake and that
people may demand education as a form of consumption is no
justification for ignoring or denying that education also addsto future
incomeand isaform of investment. Cost-benefit analysisconcentrates
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upon the investment aspects of education and upon the measurable
economic benefits of education, however it isincreasingly recognized
that education generates other benefits aswell. The question of how
much weight should be attached to these other benefits is partly a
matter of public policy and partly a matter of fact. It is a matter of
policy whether educational planning should give more weight to
economic growth than to other objectives and, in the face of the
multiplicity of educationa objectives, cost-benefit analysissmply tries
to provide an analysis of the economic impact of education. This
cannot bethe solecriterion for educational planning, but the ‘investment
approach to educational planning’ rests on the belief that such an
analysisshould be animportant element in decision-making.

The question of whether the indirect economic benefits of
education outweigh the direct monetary benefitsis on the other hand
amatter of fact, even though techniquesfor measuring indirect benefits
arestill not fully developed. Several writersin the 1960s pointed out
that education doesyieldindirect benefits. For example, workerswith
little education may find their own productivity increased by working
in a team with highly educated workers; the education of one
generationislikely to influence the achievements and productivity of
the next generation and the education of women has a significant
effect on fertility and health. Unfortunately, it is easier to specify
such benefits than to measure them, although in principle they are
measurable. Little progress was made in the 1960s and 1970s in
identifying and measuring externalities or spillover benefits,
particularly in developing countries. Recently, however, there hasbeen
renewed interest in measuring indirect benefits, spillovers and
externalities. Chapter 111 above described the efforts of researchers
such as Haveman and Wolfe (1984) and McMahon (1999) to measure
externalities and reported their conclusion that indirect benefits are
substantial and possibly even larger than direct benefits. Othershave
taken up this theme. For example, the joint UNESCO/World Bank
Task Force on Higher Education and Society argued that rate-of-
return analysis* entirely missestheimpact of university-based research
on the economy — afar-reaching social benefit that is at the heart of
any argument for devel oping higher education systems” (Task Force,
2000: 39).
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As a result of the new wave of research on indirect benefits,
there is now general agreement that social rates of return calculated
from earnings data represent underestimates of the total returns to
education. Thisisimportant if wewish to comparetheyield of education
with other forms of social investment, although even hereit ishelpful
to havefirst an estimate of the direct economic benefitsof, for example,
education compared with health expenditures. However if the purpose
of cost-benefit analysisisto compare the profitability of two forms of
education, the problem is less important. For while it is generally
accepted that education generates external benefits, it islessobvious
that, for example, higher education yields moreindirect benefitsthan
primary schooling. Thus, for the purpose of comparing the returnsto
different levels or types of education, the fact that rates of return
present underestimates does not necessarily introduce a large bias.
Researchisdtill continuing onidentifying and measuring externalities
and indirect benefits. Thisisawel come devel opment that has already
increased our understanding of the benefits of education.

Effect of unemployment on rates of return

Cost-benefit analysisof education in advanced countriesgenerally
ignores the problem of unemployment or non-participation among
educated workers. However in devel oping countrieswhere educated
unemployment may be aserious problem and |abour force participation
rates low, estimates of the social rate of return must take account of
possible unemployment of the educated. It is perfectly possible to
make such an adjustment when measuring social rates of return. The
simplest way to do so is to measure benefits in terms of earnings
adjusted for differencesin the rates of employment and labour force
participation of workers with different levels of education. If such
data are unavailable, some estimate must be made of the average
rates of employment for workers of different agesin each educational
category, so that the benefits of education can be measured in terms
of earningsweighted by the probability of employment for educated
workers. An example of such acalculation for Indiawill begivenin
thefollowing chapter.
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Relationship between the past, the present and the
future

Objections to cost-benefit analysis on the grounds that present
ratesof return reflect past investment policies and thus provide a poor
guide for the future must be examined at two levels. First, thereis
the problem that the rate of return measures the profitability of past
levels of investment in terms of the present relationship between
supply and demand. The rate of return, as calculated, will serve as
an estimate of future profitability only if the present relationship
between supply and demand is maintained. Cost-benefit analysisisa
form of marginal analysis and the rates of return that we have
discussed are marginal rates of return that measure the effects of a
small increasein investment in education. This meansthat therate of
return to investment in education, calculated from current data on
earnings, will not provide a good estimate of the profitability of a
large-scal e expansion of education designed to fundamentally change
the balance between supply and demand for educated manpower.
What cost-benefit analysis can do in these circumstancesisto focus
attention on the need to analyze the likely effects of large-scale
expansion on relative earnings. In other words, if educational planners
are contemplating non-marginal changes in the education system,
they must not assume that present rates of return will continuein the
future but try to predict the future pattern of earnings differentialsin
light of a massive increase in supply. Due to this difficulty, some
opponents of cost-benefit analysis deny that rates of return serve
any useful purpose for forward planning. However, any attempt to
predict thefutureislikely to beimproved by athorough understanding
of the present and estimates of social and private rates of return can,
therefore, be useful in providing information about the present balance
between supply and demand. This information will be even more
valuable if it is based on estimates of trends in rates of return over
time. Evidence of trends in rates of return over time is still fairly
limited, however Psacharopoul os (1981, 1989) compared time-series
estimates of rates of return in a number of countries and concluded
that in general there had been a dlight decline over time but that the
decline was not sufficient to suggest that education was over-
expanded. Some economists have argued that countries such as the
USA or the UK may experience ‘over-education’ and that rates of
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returnwill declineinthefuture, but to date evidence (discussed further
in Chapters X and X) seems to suggest that in many countries the
increased demand for skills has kept pace with theincreasing supply
of educated workers, so that declines in rates of return over time
have been modest.

There remains the problem that age-earnings profiles based on
cross-section data underestimate the earnings of workersinthefuture,
astheworkerswill be employed in adevel oping economy withrising
levels of real income. This means that if no allowance is made for
future growth of income, estimates of the rate of return will
underestimate thefinancial returnsfrom educationinthefuture. Asa
result, some writers have made an adjustment to rates of return
calculated from cross-section data, corresponding to the assumed
growth of real earningsin the future. Even so, this adjustment may
underestimate the growth of earningsin thedistant future, which would
mean that the rate of return would be biased downwards. Fortunately
thisisnot asource of serious biasasthe process of discounting gives
much less weight to future earnings than to earningsin the next few
years. Therefore, rate-of-return calculations are less sensitive to
inaccuraciesin the measurement of benefitsin the distant futurethan
toinaccuraciesinthe early years of ayoung person’sworking life.

The meaning of the private rate of return

Most of the objections that have been discussed so far relate to
estimates of the social rate of return. A quite different objection is
sometimes made to calculations of the private rate of return to
education. It isargued that students choose education for avariety of
reasons that may be more than merely vocational and financial, and
to assume that students or their families make calculations of the
private rate of return isto ascribe too great an influence to economic
and financial factors. This objection misses the point of cost-benefit
analysis. Estimates of the private rate of return areintended to measure
how profitableit is for the individual to spend money on his or her
own education asaway of increasing hisor her future earning power:
They do not assumethat thisisthe sole motivation for all educational
decisions. Nevertheless, in devel oping and devel oped countriesalike
students and their families are usually well aware of the vocational
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advantages of higher education and the desire for a better job and
higher lifetimeincomeisfrequently an important factor influencing
educational choices. When students make their decisionsitison the
basis of fairly rough estimates of likely benefits compared with costs.
Calculations of the private rate of return show more accurately and
in greater detail what the balance is between financia loss in the
present and financial gaininthefuture. Thus, estimates of the private
rate of return may throw light on trendsin private demand for certain
types of education or trends in the emigration of educated workers,
even though the hypothesis that students choose education for
investment purposes does not provide a complete explanation of
student motivation. Chapters IX and X give several examples of the
way inwhich private rates of return have been used to analyze private
demand for different types of education and to investigate gender
differencesin participation in terms of private costs and benefits.

More recent critics: the 1980s and 1990s

So far, this chapter has examined the objections to cost-benefit
analysis that were first voiced by critics in the 1960s and 1970s.
During the 1980s there were many new studies of rates of return and
researchers continued to debate theoretical, practical and policy issues
and to seek empirical evidence on topics such asthe effects of ability,
family background and other factors on subsequent earnings of
educated workers, the screening hypothess, thelink between education
and productivity and themagnitude of indirect benefitsand externalities.
Such issues continued as matters of controversy and subjects of
research throughout the 1990s, but at the sametime new criticisms of
cost-benefit analysis were made and arguments between critics and
advocates of the approach continueto thisday. To bring the argument
up to date, this section briefly summarizes some of the main criticisms
that appeared in the 1980s and 1990s, while the following section
considersthe responses made by researchers and practitionersto their
critics.

Several critics in the 1980s argued that conventional rates of
return emphasized quantity of education, for example years of
schooling, at the expense of quality and argued that ‘deepening’
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schooling by increasing quality hasahigher social rate of return than
‘broadening’ schooling by increasing quantity (Behrman and
Birdsall, 1983). It is much more difficult to measure quality than
quantity, however, and doing so may require cost-effectivenessrather
than cost-benefit analysis, as discussed in Chapter 1. There were
also frequent criticisms of the data used to calcul ate rates of return.
Not only did most studies use cross-section data— often badly out of
date by the time the results appeared — but many relied on earnings
datafrom small and unrepresentative samples and were often confined
to formal sector employment in urban areas, neglecting the labour
market situation in the informal sector and in rural areas.

Strong attacks on rate-of -return analysis were made by Bennell
(1995, 1996 and 1998), who singled out for criticism the ‘ updated’
review of rates of return published by Psacharopoulos in 1994 and
the use — or, as Bennell termed it, the abuse — of rates of return on
education investment by the World Bank. Hiscriticismsfall into three
groups: (a) technical and methodol ogical weaknessesin many rate-of-
return studies including poor data, unreliable samples and bias in
measuring both costs and benefits; (b) incomplete coverage and
inaccurate reporting of results, which lead to important caveatsbeing
ignored; and (c) non-comparability of studiesundertaken by different
researchers or in different countries, both resulting in unreliable
aggregation and averaging of rates of return for sub-sectors such as
primary education and making global comparisons unreliable,
particularly for large groupsof countries or whole continents such as
Asia or sub-Saharan Africa. Many of Bennell’s criticisms focus on
theway cost-benefit analysishasbeen interpreted and used by funding
agencies, particularly the World Bank, as a guide to priorities and
investment decisions. Thisisexamined in moredetail in Chapter XI.

Responses to the critics

Since cost-benefit analysis of education wasfirst advocated and
carried out on alarge scalein the 1960s, there has been fierce argument
and counter argument by critics and advocates of the approach. This
chapter has summarized the main criticisms made over a period of
40 years. How have researchers and practitioners responded? Perhaps
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the most obviousresponseisthe continuation of researchin thisfield.
For example there have been many studies designed to test the
‘screening hypothesis’ first put forward inthe 1970s. The conclusions
of this research were discussed above inthe section entitled
Education as a filter or screening device. Another example is the
recent surge of interest in identifying and measuring indirect and
external benefits of education (discussed in Chapter 111). The
criticism that rates of return concentrate on quantity of education
(for example years of schooling) rather than quality has stimulated
efforts to combine cost-benefit and cost-effectiveness analysis by
measuring effects of differences in students’ performance in
achievement tests on individual earnings and economic growth.
Hanushek (2003) summarizes recent studies, admitting that most
previous research concentrated on school attainment or quantity asit
was eas er to measure costs and benefitsin thiscase, but “ nonethel ess,
the policy issuestoday are onesof quality” (Hanushek, 2003: 1). We
noted in Chapter | that most rate-of-return studies use years of
schooling asaproxy for learning and knowledge acquired by students,
even though, as Hanushek points out, “quantity of schoolingisavery
crude measure of the knowledge and cognitive skills of people —
particularly in an international context” (Hanushek, 2003: 8). His
review concludesthat “measured achievement has aclear impact on
earnings after allowing for differences in the quantity of schooling,
the experiences of workers, and other factorsthat might also influence
earnings’ (p. 5) and secondly, thereis evidence of “remarkableimpact
of differences in school quality on economic growth” (p. 8). Such
researchisdtill initsinfancy, but ashift from concentration on quantity
to exploration of quality issuesisan example of how researchersare
responding to earlier critics. The academic literature also contains
many examples of ‘replies’ to their critics by individual researchers.
For exampl e, Psacharopoul os published abrief ‘reply’ to thecriticisms
of Bennell (1996) in which he acknowledged that many of the
examples of rate-of -return analysisthat he had summarized contained
methodological flaws, but argued that “estimates of anything in a
scientific profession will be subject toimprovementsand controversy.
Thisishealthy” (Psacharopoulos 1996: 201).
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Thiscomment demonstratesthe way in which many practitioners
have responded to the critics of cost-benefit analysis by trying to
make it more accurate and reliable, for example by improving data
collection and analysis, adjusting raw earnings datato alow for the
influence of other factors such as ability, measuring differences in
quality of education and collecting time-seriesdatato investigate trends
in rates of return over time. Researchers and users of cost-benefit
analysis have also tried to improve interpretation of rates of return
and the way they are used to guide policy decisions, as discussed in
Chapters X and XI.

We have come to the end of the review of objections to cost-
benefit analysis. We have seen that some of the objections can be met
by making statistical adjustmentswhen cal culating rates of return; for
example adjustmentsto allow for the proportion of earningsattributable
to factorsother than education, the possibility of unemployment among
educated workersand future growth of earnings. Thefollowing chapter
examinesthepractical problemsof calculating ratesof return, including
that of obtaining the necessary dataand methodsfor making the various
necessary adjustmentsto rates of return.

However some of the problems we have mentioned cannot be
solved ssimply by statistical adjustments. The final chapters of this
bookl et deal withtheinterpretation of rates of returnin thelight of the
objections outlined above and illustrate the practical uses of cost-
benefit analysiswith some actual examples.

63

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep
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Collecting earnings data and constructing age-earnings
profiles

The first practical problem of calculating rates of return,
particularly in developing countries, is one of data collection. The
following list represents data requirements in ideal circumstances:
(a) data on the earnings of a representative sample of workers
classified by age, educational level completed or qualificationsobtained
including type of course aswell as length of schooling, occupation,
sex, socia background, location of employment and some measure
of natural ability such as scores in an intelligence test; (b) data on
current expenditure of educational institutions, by level; (c) estimates
of the capital value of educational buildings and equipment, by level;
(d) estimates of private expenditure on fees, books, stationery etc.,
by level; (e) public expenditure on scholarships, by level; (f) average
incometax rates; (g) dataon labour market conditions, including rates
of unemployment and labour force participation by age, sex and
educational level.

Thesedata, if available, could be used to construct age-earnings
profiles before and after tax, which are needed for both the cost and
the benefit side of the calculation and to provide estimates of the
direct private and social costs of education. In practice, such detailed
informationisvery rarely availablebut it is perfectly possiblein most
countries to obtain enough data to make rate-of-return calculations,
eventhough certain gaps may haveto befilled by making assumptions.
Thefirst essential stepisasample survey giving detail sof the earnings
(or, failing that, theincomes) of workers classified by age and education.
Some of the cost-benefit calculations in the USA and other OECD
countriesare based on census data but few countriesinclude questions
on incomes and education in the census. However, sample surveys
showing the earnings of workersdo exist in many countriesand have
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been used to construct age-earnings profiles and to calculate both
social and private rates of return in many OECD and devel oping
countries. Thelatest * updated’ summary and review prepared for the
World Bank (Psacharopoulos and Patrinos, 2002) reported rate-of-
return estimates for 98 countries. These cal culations are often based
onimperfect databut nevertheless can be useful in providing indications
of therelative profitability of different levelsof education.

Having dealt with the problem of data collection, we will now
examine the successive stages of estimation and cal culation needed
for an estimate of social and private rates of return. Dataon earnings
by education and age provide average age-earnings profiles, whichin
turn provide estimates of the annual earnings differential sassociated
with education and earnings foregone during education. If we are
calculating social rates of return, these pre-tax earnings differentials
are sufficient to provide a measure of the benefits of education after
adjustments have been made to allow for the effects of ability and
other factors on earnings and unemployment. If we are measuring the
privaterate of return, it isalso necessary to apply the prevailingincome
tax ratesto discover after-tax earningsdifferentials. Table 7. 1lillustrates
thiscal culation using dataon the earnings of graduates and matricul ates
inurban Indiain 1960-1961. Although all the examplesin thischapter
date back 40 years, they are presented here as illustrations of the
method of cal culation and not as accurate estimates of earnings, costs
or rates of return in Indiatoday. 4

4. The examples in this chapter are drawn from Blaug et al., 1969. Further
details about the cal culations are given in the book.
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Table 7.1 Calculation of social and private returns to
higher education in urban India, 1960-1961

Average annua earningsof:
Age Graduates Matriculates  Pre-taxearnings Post-tax* earnings

(Rs. per annum) (Rs. per annum)  differential of differential of
graduates graduates

18 - 495 - -

19 - 998 - -

20 - 1,174 - .

21 - 1,403 -

22 1,480 1,453 27 27

23 1,691 1,456 235 235
24 1,765 1,483 282 282
25-29 2,923 1,959 964 964
50-54 5,405 3,109 2,296 2,246
55-59 4,214 2,492 1,722 1,698

Note:  * Obtained by applying the standard rate of income tax payable by a
married man with two children. Dueto thelow level of incometax levied
in India, graduates and matriculates in the 18-30 age group do not, on
average, pay tax, although they become liable to do so as their earnings
increase with age.

Source: Blaugetal., 1969: Table 7.1.

Table 7.1 al so shows the earnings of matriculates aged 18 to 21
that represent the earnings foregone by students while they obtain a
degree. These foregone earnings constitute oneimportant element of
both the socia and private costs of higher education. In addition, data
are needed on direct social and private costs.

Table 7.2 shows estimates of the direct social and private costs
of higher education per student in India, derived from officia statistics
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and estimation. Section (@) of Table 7.2 shows the annual costs of
higher education. The minimum length of study for a degree is
four years (two yearsto intermediate and two years for the degree).
Section (b) shows the costs of higher education on the assumption
that students require only the minimum time to obtain a degree.
However, wastage and repetition rates are high in India and section
(c) of the table takes account of the fact that on average it requires
6.9 yearsof teaching, rather than four years, to produce one graduate.

Table 7.2 Direct social and private costs of higher
education per student, India 1960-1961
(Rs. per annum)

Social costs, Private costs,
years years

land2 3and4 land2 3and4

(a) Annual cost:

Current expenditure on teachers, etc. 302 494

Imputed rent 48 48 - -
Expenditure on books 150 150 150 150
Fees minus average scholarship - - 106 227
(b) Total cost, excluding wastage 2,384 1,266

(c) Total cost, including wastage 4,084 2,166

Source: Derived from Blaug et al., 1969: Tables 8.10 and 8.11.
Adjustments to earnings and cost data

The data shown in Tables 7.1 and 7.2 are sufficient for
calculations of the social and private rate of return after adjustments
have been made for: (@) the proportion of earnings attributable to
natural ability; (b) the probability of unemployment; (c) the expected
growth of incomes. A fourth adjustment for wastage has already
been incorporated into the estimates of cost shown in Table 7.2.

The ahility adjustment consists simply in multiplying observed
earnings differentials by a coefficient (the o coefficient) that
correspondsto the proportion of earningsdifferential sattributableto
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education. As there is no information for India which allows an
accurate estimate of this proportion, the best solution isto carry out
simple sensitivity analysisby calculating rates of return on alternative
assumptions about the value of the o coefficient. Three valueswere
chosen for this calculation: oo =1 (no adjustment), o = 0.66 and
o = 0.50. In other words, rates of return were calculated using the
whole observed earnings differential as a measure of benefits as
well as two thirds and half the observed differentials shown in
Table 7.1.

Estimates of rates for India should also take into account the
fact that, on average, matriculates have to wait for 1.4 years after
matriculation in order to find their first job and graduates 0.5 years.
Thesefigureswere derived from two labour surveysthat showed the
proportions of matricul ates and graduates unempl oyed during each of
the seven years after they obtained their qualification. The earnings
shownin Table 7.1 should bereduced to allow for the average period
of unemployment and this adjustment must be made when measuring
both earningsforegone onthe cost sideaswell asearningsdifferentials
on the benefit side.

Finally, some allowance must be made for expected future growth
of incomes that will increase absolute earnings differentials, even if
relative earningsremain constant. The simplest means of allowing for
thisfactor isto add the expected annual rate of growth of incomesto
the estimates of the rate of return. So, if for example arate of return
of 10 per cent is obtained from cross-section data on earnings, the
addition of 2 per cent, which gives an estimated rate of return of
12 per cent, is equivalent to increasing al earnings during an entire
working life by 2 per cent ayear.

Other adjustments can be madeto either costsor earningsif itis
thought necessary. For example, some studies have adjusted earnings
to allow for differential mortality rates, in a similar way to the
unemployment adjustment. Others have increased the estimates of
opportunity costs to take account of the value of unpaid domestic
labour, which is not reflected in earnings foregone. Yet others have
used unadjusted costs and earnings in the belief that the pluses and
minuses will more or less cancel each other out.
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Calculating social and private rates of return

The data shown in Tables 7.1 and 7.2, adjusted to allow for
wastage, unemployment, the earnings attributabl e to factors other than
education and future growth of incomes, can now be combined into
one single figure: the social or private rate of return to a university
degree. Thisconsists of three steps: (a) the calculation of anet returns
stream (benefits minus costs); (b) the calculation of the present value
of these net returns at alternative discount rates (as described in
Chapter 1V); (c) identifying the discount rate at which the present
value of the net returnsis zero.

Table 7.3 illustrates this calculation of the social rate of return
using, in order to simplify the presentation, the figures shown in
Tables 7.1 and 7.2 without any of the four adjustments.

Theactual calculation of therate of return involves nothing more
than successive cal culations of discounted net returns (E,-C), using
different discount rates for multiplication of (E-C) until the discount
rate is found at which the present value of net returnsis zero. This
can bedoneby trial and error, but there are now computer programmes
availablethat do it very quickly. Asthe discount rate is changed, the
value of the net returns stream changes from positive to negative;
Table 7.3 showstwo discount rates: 10 per cent and 13 per cent. One
istoo high, the other too low. A process of trial and error or acomputer
programme would show that the rate of interest at which the present
valueof costsisexactly equal to the present value of benefitsis12.7 per
cent. Thisrepresents the social rate of return to higher education in
urban Indiain 1960, with no allowance for wastage, unemployment,
etc. The cumulative effect of each of these adjustmentsisasfollows:
(a) the wastage adjustment lowers the rate of return to 8.8 per cent;
(b) the unemployment adjustment increases this to 9.6 per cent (as
unemployment rates are lower for graduates than for matricul ates);
(c) the ability adjustment depends on the chosen value of a. If
o = 0.66, therate of returnis 6.9 per cent andif oo = 0.50itis5.4 per
cent; (d) the growth adjustment increasesthe rate of returnto 8.9 per
cent or 7.4 per cent (depending on the value of o).
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Thus, asaresult of these cal cul ations showing therange of values,
we are ableto say that the social rate of return to auniversity degree
inurban Indiain 1960 was between 7 and 13 per cent, depending on
critical assumptionsabout the effects of ability, unemployment, wastage
and growth on future earnings but with no allowancefor externaities
or spillover benefits.

Table 7.3 Calculation of the social rate of return to higher
education in India

Valueof t Net returns (E-C) Discount rate
(age of worker shown (Costs (C) = negative 1/(1+r)t
in brackets) Benefits (E) = positive) r=10% r=13%
t=1 (18) — 995 (— 495 — 500) 0.909 0.885
t=2 (19) — 1,498 (- 998 — 500) 0.826 0.783
t=3 (20) —1,866 (— 1,174 — 692) 0.751 0.693
t=4 (21) — 2,095 (- 1,403 — 692) 0.683 0.613
t=5 (22) +27 0.621 0.543
t=6 (23) +235 0.564 0.480
t=7 (24) +282 0513 0.425
t=8.....12 (25-29) +964 0.466 0.376
t33..37  (50-54) 2,206
t=38....42  (55-59) +1,722 etc. etc.

1=42 E_C
At r =10 per cent Z =t >t jspositive

r=1(1+nr)

r=42 E_C
Atr=13percent », Z=%t jsnegative

r=1(1+r)

t=42 E_C
Atr=127percent », =~ =0
=1 (1L +r)
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VIII. Alternative methodsof calculating rates
of return

The *complete’ method

If data are available for the calculation of age-earnings profiles
therate of returnto different level s of education can be calcul ated, as
described in the previous chapter, using either acomputer programme
or asimple calculator, discount tablesand aprocess of trial and error
by which aternative discount rates are used to cal cul ate discounted
net returns (E-C) until boththerate of interest isidentified that makes
discounted costsequal to discounted benefits and the present val ue of
net returnsis zero. This can be estimated graphically by plotting the
present value of net returnson the vertical axisand aternativeinterest
(discount) rates on the horizontal axis, as shown in Figure 8.1. The
rate of return can be identified from this graph as the rate of interest
(discount) at which the value of discounted net returnsis zero and the
curve crossesthe horizontal axis (approximately 12.7 per cent).

Many calculations of the rate of return to education use this
method, whichissometimesdescribed asthe‘ elaborate’ or * complete
method of calculation. Thisis based on actual age-earnings profiles
shown in Figure 3.1 and data on the costs of education, including
both direct costs and indirect costs (earningsforegone), as explained
in Chapters |l and VII. Age-earnings profiles are used for the
calculation of both benefits and costs as shown in Figure 8.2, which
represents earnings differential s (benefits) as positive and foregone
earnings (costs) as negative.
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Figure 8.1 Discounted present value of net social returns to
higher education in India
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Source: Blaug et al., 1969: 213.

74

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

Alternative methods of calculating rates of return

Figure 8.2 Age-earnings profile for rate-of-return
calculation using ‘complete’ method
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Source: Mingat and Tan, 1988: 113.

Inmany cases, however, dataare not available showing theearnings
of workers of different agesand different levelsof education that are
necessary for calculation of age-earnings profiles. Two alternative
methodsfor estimating therate of return have therefore been devel oped
and used in several studiesin developing countries. One alternative
method is based on the concept of an earnings function and the other
usesa' short-cut’ method that gives arough approximation of therate
of return. These two methods are described bel ow.
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The “earnings function’ method

The concept of an earnings function was used by Mincer in
1974 to explainthe pattern of individua earningsinthe USA. Individua
earnings may be influenced or determined by a variety of factors
including not only age, education, on-the-job training, occupation, the
number of hours or weeks worked, urban or rural location, but also,
in many cases, personal characteristics such as sex, race or ethnic
origins, socia class or family background, language, ability and
motivation. Mincer used an earningsfunctionto analyzetherelationship
between formal education (schooling), experience (including on-the-
job training) and earnings of maleworkersinthe USA. Thisinvolved
testing the hypothesisthat anindividual worker’searningsareafunction
of variablesincluding the length of schooling (S) and the number of
years of work experience (EX).

The earningsfunction can bewrittenin the form:

Y=f(SEX)

and can be estimated using amultiple regression equation, specifiedin
semi-logarithmic form:

LnY=a+ bS+ cEX + EX?

whereLn Yisthe natura logarithm of income (Y),
Sisthe number of years of schooling,

EXisthe number of years of work experience,
aisaconstant,

b and c are regression coefficients,

EX?isthe square of years of work experience.

This form of an earnings function, sometimes described as a
‘Mincerianfunction’ asitsuseto analyzethe pattern and determinants
of earnings was first developed by Mincer (1974), is a simple one
which assumes that earnings are determined only by two factors:
amount of education (years of schooling) and work experience.
However it is possible to estimate more complex earnings functions
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that incorporate additional variables and there are now many studies
in both developed and developing countries that estimate earnings
functions using a variety of variables including education, work
experience and on-the-job training as well as number of hours or
weeks worked, urban/rural location and a variety of personal
characteristicsincluding measures of ability.

Earningsfunctionsare useful intwo waysfor cost-benefit analysis
of education. First, an earnings function can be used to estimate the
influence of different factors on earningsincluding ability, social class
background and other factorsthat are usually reflected in the ability
adjustment (o coefficient) that is used in rate-of-return studies to
measure the effect of education on earnings. Age earnings profiles
aready measure the influence of two variables: level of education
(whichismeasured simply by years of schooling in Mincer’soriginal
earningsfunction) and age (which can betreated asaproxy for years
of work experience). The ability adjustment (o coefficient) can be
regarded as a rough approximation of the influence of ability and
other factors such as social class, whereas an earnings function could
be used to measure the influence of these factors more precisely.

The second way in which an earnings function can be used in
cost-benefit analysisis to estimate the rate of return to schooling by
using regression analysis, regressing dataon earnings (YY) of asample
of workers classified by educational level, on the number of years of
schooling (S) to solve the equation:

LhnY=a+bS
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Figure 8.3 Age-earnings profile for rate-of-return
calculation using earnings functions or ‘short-

cut” method
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Source: Mingat and Tan, 1988: 114

Successive calculations of this equation, which assume specific
values of Sfor different levels of education, for example primary
education (S = 6), secondary education (S= 12) and higher education
(S=18) can be used to estimate the average rate of return to one
additional year of education, as Mincer demonstrated that the
regression coefficients (b) can be interpreted as the average rate of
return (r). This is based on a number of simplifying assumptions,
including:

1. Theearningsdifferential associated with each level of education
is constant throughout working life. In other wordsthe assumed
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age-earningsprofilesareflat, asshownin Figure 8.3, as opposed
to the conventional shape of age-earnings profiles shown in
Figure 8.2.

2. Only indirect costs or foregone earnings are taken into account:
The earningsfunction aready incorporates earningsforegone, as
showninFigure 8.3.

Although these assumptions are not realistic, Psacharopoul os
(1981) argues that they make little difference to the calculation and
therefore that it is possible to use this method to estimate rates of
return in the absence of the detailed datarequired for the ‘ elaborate’
or ‘complete’ method, although it givesonly arough indication rather
than aprecise estimate asit underestimates costs. Several economists
have questioned the assumptions underlying the use of earnings
functionsto estimaterates of return to education, but earningsfunctions
have proved to be a powerful tool for analyzing the relationship
between earnings, education and other factors and the earnings
function method to estimate rates of returnisstill popular asit iseasy
to use and requires|ess data than the ‘ complete’ method.

The ‘short-cut’ method

An even more simplified method, which is now known as the
‘short-cut’ method, issometimes used. Thismethod isused when no
data are availablefor full calculation of earnings functions but there
are data showing the average earnings at one point in time of workers
with primary schooling, secondary schooling and higher education
together with estimates of the annual cost of primary, secondary and
higher education.

The short-cut method ignores the effect of age on earnings and
assumes a flat earnings profile as shown in Figure 8.3 that implies
that the average earnings differential of graduates, or workers with
secondary schooling, remains constant throughout their working life.
The rate of return to higher education can then be estimated very
approximately, using theformula:

r = E (High) - E (Sec)
n (E (Sec) + C)
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Where E (High) and E (Sec) represent the average earnings of
university graduates (High) and workers with secondary schooling
(Sec), nisthe normal length (number of years) of higher education
and Cistheannual cost of higher education.

This formula can be used to estimate both the private and the
social rate of return. For example, if we assumethefollowing values,
which are based very roughly on the Indian data used in the previous
chapter:

Average earningsof graduates, E (High) = 2,923,

Average earnings of secondary school leavers, E (Sec) = 1,403,
Yearsof higher education, n = 4,

Annual cost of higher education, C = 2,384.

... the formulafor the social rate of return would be;

2923-1403 = 1520 = 10.0%
4 (1,403 + 2,384) 15,148

Thismeansthat arough approximation of the social rate of return
to higher education using this short-cut method is 10 per cent,
compared with avalue of 12.7 per cent obtained from the elaborate
or complete method shown above. Thisis consistent, therefore, with
the conclusion of the previous chapter that the social rate of returnto
auniversity degreein Indiais between 7 and 13 per cent, depending
upon what assumptions are used.

Mingat and Tan (1988) compared the pattern of rates of return
derived from the compl ete and the short-cut methods and concluded:
“The estimates from both the ‘complete’ and ‘short-cut’ methods
show that all corresponding rates [of return] have the same order of
magnitude and that the structure of returns — that is the way the
rates relate to each other —is basically the same whichever method
is used. The rates of return are not completely accurate, but for
assessing investment priorities in education, precise figures are not
essential” (Mingat and Tan, 1988: 116-7).
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The ‘reverse cost-benefit’” method

Psacharopoul os (1995) refersto an even simpler ‘ short-cut’ that
can be used if there is information about the costs of an investment
but no dataon earnings (benefits). Thisinvolves asking the question:
“Giventhetotal costsof theinvestment, what level of benefitswould
be needed to produce a“‘required’ rate of return (for example 10 per
cent)?’ This method does not produce an actual rate of return but
givesavery rough indication of the benefitsthat would be needed to
generate atarget rate of return. It should be regarded as only thefirst
stage in a cost-benefit analysis, however it isincluded here asit is
occasionally used asavery rough and ready form of project appraisal.
Other forms of project appraisal will be discussed in more detail in
Chapter XI.
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IX. Interpretation of ratesof return: making
comparisons

Previous chapters have discussed the theory underlying cost-benefit
analysis and the data and techniques needed for estimates of the rate
of return on investment in education. As an example, Chapter V1|
showed the steps necessary for a calculation of the social rate of
returnto higher educationin India. Thisled to the conclusion that the
rate of returnin 1960 was between 7 and 13 per cent. We now turn to
the more demanding question of how to interpret such afigure. Canit
be used by educational plannersor policy-makersto guideinvestment
decisions, identify prioritiesor devel op new policies?By itself, asingle
figure, say 10 per cent, gives no useful guidance for decisions. Isit
high or low? If, as previous chapters suggest, measurement of both
costs and benefitsis fairly imprecise, subject to doubt and possible
bias and planners are told that the rate of return probably lieswithin
the range of 7 to 13 per cent, depending on assumptions, they are
likely to be extremely sceptical about thevalue of thisinformation. In
order to interpret rates of return it isnecessary to make comparisons.
Rates of return provide measures of relative profitability and are
meaningful only in comparisonwith estimates of theyield of aternative
forms of investment. This chapter describes six types of comparison
that are commonly madein interpreting rates of return to education.
Each section is quite brief and the purpose isto identify the kind of
comparisonsthat can be maderather than to give extensive examples.
Chapter X gives many examples drawn from both OECD and
devel oping countries of such comparisonsin practice and Chapter XI
discusses how they have been used both by ministries of education
and funding agenciesto guideinvestment decisionsand policy.
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Comparing education with other forms of social
Investment

Some of the earliest work in the economics of education was
concerned with comparisons between investment in human capital
and investment in physical capital, either in the hope of explaining
economic growth or as justification for government investment in
education. A very early attempt to calcul ate rates of returnto education
in Indiawas actually called Investment in men versus investment in
machines (Harberger, 1966) and compared rates of returntoinvestment
in education with the rate of return to physical capital in industry.
There are other examples of comparisons between education and
physical capital but thisis not the main focus of most rate-of-return
studies. Although governments do have to set priorities between
investment in human capital and improvements in physical
infrastructure, such decisionsarerarely made on the basis of detailed
comparisons of rates of return. Many statements can be found in the
literature, however, about whether rates of returnto education compare
well with some general figure such as the average rate of return on
physical capital or the socia opportunity cost of capital (afigurethought
to represent an averagefor all alternativeformsof social investment).
Thereislittle agreement about what figure should be used for such a
comparison. Some writers have used 12 per cent while others have
assumed higher or lower rates of return and many studies now use
10 per cent as arough benchmark for the opportunity cost of capital
in developing countries.

Another comparison between education and other forms of human
capital investment, although mentioned intheliterature, israrely made
in practice. Onereason isthat the failure mentioned aboveto measure
non-economic and indirect benefits, spillovers and externaitiesisa
particular problem if we are comparing sectors such as education and
health that generate significant but asyet unmeasured external benefits.
In the health sector, where many of the benefits are non-economic
and difficult or impossible to measure in monetary terms, cost-
effectiveness analysis is more likely to be used than cost-benefit
analysis. A kind of reverse cost-benefit analysis that compares the
costs of investing in a school and a hospital and asks what level of
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benefits would be needed to generate arate of return of 10 per cent
in each case might be feasible. However in general the non-
comparability of benefitsin the two sectors makes such comparisons
unlikely. There is, moreover, a growing belief that investment in
education, particularly for women, may interact with investmentsin
health and that improved understanding of health, nutrition and fertility
may be an important indirect benefit of education.

Comparing levels of education

Oneof themost common kinds of comparison isbetween different
levels of education. Many of the rate-of-return studies described in
the next chapter compare the rate of return to primary, secondary and
higher education. The purpose of such comparisons—whether explicit
or not — is to help identify priorities for resource allocation either
within ministries of education or funding agencies. The problem of
measuring externalitiesisthought by many researchersto belessserious
for comparisons between levels, as all levels of education generate
indirect benefits. Unless primary education generates significantly more
or lessexternal benefitsthan either secondary or higher education, the
fact that al rates of return omit these benefitswill not lead to distortions.

Comparing types of education

Another common basis for comparison is type of education,
whether intermsof different types of schooling, for example general
secondary and vocational secondary schools, or between different
fields of study in higher education. There are significant differences
inthe cost per student in school s offering general or academic courses
and those offering vocational or technical courses. How do these
compare with differences in the average lifetime earnings of those
who attended each type of school? Comparing rates of return to
different types of schooling may help to throw light on the debate on
whether increasing vocational specialization in secondary education
is desirable and profitable. Such comparisons are less likely to be
troubled by problemsof measuring externalitiesastheindirect benefits
of both types of schooling can be assumed to be similar. Thereisa
problem, however, if pupilsat thetwo types of school differ interms
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of ability or family background, as these factors may influence
earnings. Rate of return comparisons between different types of
school have been criticized for neglecting thisissue.

There are also significant differences in cost per student in
different subjects or fields of study at college or university level and
often large differences between the earnings of graduates with
different subject specializations. Comparing social rates of return to
university degreesin science and technol ogy, medicine, law, education
and humanities may be useful for two purposes. Comparisons of
private rates of return canthrow light on private demand for different
types of university course. In some countriesthereis excess demand
for placesin medical and engineering facultiesand unfilled placesin
teacher training colleges. Doesthe demand for placesreflect students
perceptions of costs and benefits or other factors? Comparisons of
socia rates of return, on the other hand, may be useful in debates on
government priorities. The Minister of Science and Technology may
arguefor increasing the supply of science and engineering graduates
while the Minister of Education wants to expand teacher training
colleges. A comparison of social rates of return in different fields of
study could provide useful information. An example of such a study
is discussed in Chapter X.

Comparing social and private rates of return

Education is both a public and a private investment and
comparisons between the social and the private rate of return reflect
how costs are shared between taxpayers and theindividual beneficiaries
of education and how taxes on income affect private benefits.
Chapter Xl gives examples of how comparisons between socia and
private rates of return to higher education have been used in debates
on financing policy bothinthe UK and in developing countries.

Comparing rates of return for males and females

Many of thefirst examples of cost-benefit analysis of education
inthe 1960s were confined to the effects of education on employment
and earnings of men on the grounds of the lower labour force
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participation of women. Two of the American economists who first
applied cost-benefit analysis to education, Becker and Mincer,
suggested that education was likely to be less profitable for women
than men as not only was labour force participation lower than for
men, but lower wages for women meant lower earnings differentials
for thosein employment. > There were few examples of rate of return
calculations for women in the 1960s and 1970s. It was not until the
1980s and 1990sthat strong interest devel oped in comparing rates of
return for men and women and in developing new measures for the
non-monetary and non-economic benefits of education for women,
resulting in the statement by Summers, then chief economist at the
World Bank, that “recent research and concrete calculations show
that educating females yields far-reaching benefits for girls and
women themselves, their families and the societies in which they
live... onceall the benefitsarerecognized, investment inthe education
of girls may well be the highest-return investment available in the
developing world” (Summersin King and Hill, 1993: v). Thereisnow
asubstantial body of work on investment in female education. This
involves not only comparisons of rates of return for men and women
but also extensive analysis of the ‘gender gap’ in educational
participation and the widespread development of measures and
programmes to reduce this gap. Chapter X includes examples of
analyses of gender differencesin returnsto education and a study of
the implications of human capital concepts for female educational
participation.

Identifying trends in rates of return over time

Although rates of return are usually based on cross-section
earnings data, which measure relative earnings at one point in time,
Chapter VI emphasized the desirability of measuring trendsin rates

5. Mincer'sfirst anaysisof theeffects of on-the-job training asaform of investment
in human capital argued that “in view of the expected smaller rate of participation
in the labour market, education of women is more strongly focussed on the
‘consumption’ sphere, and returns are in larger part non-pecuniary than for
males’ (Mincer, 1962, reprinted in UNESCO, 1968: 535) and Becker even argued
that “women goto college partly to increase the probability of marryingamore
desirableman” (Becker, 2nd edition 1975: 179).
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of return over time but pointed out that such evidence is till fairly
limited. There have been several studies since the 1980s that have
tried to identify such trends, in particular to see whether rates of
return to education decline significantly following expansion. Normally,
economists predict that anincreasein supply, for example of university
graduates, will lead to a decline in the returns to higher education
unlessthere is a corresponding increase in demand. Two studies by
Psacharopoulos (1981 and 1989) found that in the countries where
time trends were available there had been a modest decline in rates
of return over time. He concluded, however, that the ‘mild’ rate of
decline suggested that in the ‘ race between technol ogy and education’
the effects of technological change were such that demand for
educated workers by and large kept pace with increased supply (see
Psacharopoul osand Woodhall, 1985: 58-61 for discussion of thispoint).
Further research on thisissue is discussed in Chapter X.

International comparisons

A common type of comparison in this field is international
comparison of therate of return to education in different countries or
regions. There are two main objectives in such comparisons. The
firstistodiscover smilaritiesor differencesbetween countriesat smilar
stages of development and explore the reasons for any differences.
For example, there have been several studiesthat compare earnings
and rates of return in OECD countries, comparisons between the
USA and the UK and a recent study of private rates of return in
15 European countries. Some of these examples are discussed in
Chapter X. There have a so been comparisons between countriesin
Asiaand Africa, although these have been criticized (for example by
Bennell, 1996 and 1998) for neglectingissues of comparability between
different studies. The same criticism is relevant to the other main
objectiveof international comparisons. the search for global or regional
patternsin rates of return (discussed further below).

Identifying global patterns

Thefirst study to compileall availablerate-of-return studiesand
try to identify general patterns was by Psacharopoulos (1973), who
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compared social and private rates of return in 32 countries. He has
since regularly updated this work: A review in 1985 covered over
60 countries, a 1994 update covered over 80 countries and the latest
(Psacharopoulos and Patrinos, 2002) covers 98 countries. In order
toidentify genera patterns, Psacharopoul os aggregated and averaged
estimates of socia and privaterates of return for broad regions (Asia,
Latin America, sub-Saharan Africa, Europe and the Middle East and
OECD countries) and groups of countries (low-, middle- and high-
income countries). Some of the conclusions are discussed in the next
chapter. Inevitably such an exercise, based on 60, 80 or 100 countries,
must simplify considerably and ignore differences in data quality,
coverage, assumptionsand warnings, qualifications or caveats made
intheoriginal studies. Thisisonereason why large-scale comparisons
involving non-comparabl e studies have been attacked by critics.® In
fact, intheir latest * update’, Psacharopoul os and Patrinos emphasize
that estimatesarerarely fully comparable and arguethat asavailability
of rate-of-return estimates has grown exponentially, amore selective
approach isneeded in comparing returnsto education and establishing
related patterns.

This chapter has done no more than indicate possibilities for
comparing rates of return asaway of interpreting findings. Examples
of all these types of comparison are examined in the next chapter,
including summaries of the global patternsjust discussed above, and
Chapter Xl discusses how cost-benefit analysis has been used by
governments and funding agenciesto guideinvestment decisionsand
policy. Once again, thisis based on concrete examples.

6. Forexample, Bennell (1996; 1998) arguesthat conclusions based on the global
and continent-wide aggregate rate-of-return estimates compiled by
Psacharopoul os have become ‘received wisdom’ and he questions whether
thisreceived wisdom appliesin sub-Saharan Africa(1996) or Asia(1998). In
hislater article, Bennell concludes that aggregate rates of return for awhole
region “should be discarded altogether in any serious discussion of education
investment prioritiesfor the Asian continent asawholeand individua countries’
(Benndll, 1998: 118).
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Evaluating educational investment: the 1960s and
1970s

Theearliest examples of cost-benefit analysis of educationinthe
USA were aresult of the development of the theory of human capital
formation, formulated in the early 1960s. The aim of rate-of-return
studies such asthose by Becker (1964 and 2nd edition 1975), Mincer
(1962 and 1974) and Schultz (1961 and 1971), among others, wasto
explore the feasibility of applying cost-benefit analysisto education
and to devel op atheory of investment in human capital . Although the
work had obvious practical implications, its first objective was to
develop anew tool of economic analysis. In particular, Becker’swork
showed how the concept of investment in human capital helped to
explain certain patterns of behaviour and economic phenomenasuch
as the shape of age-earnings profiles and also showed that different
activities such as formal schooling and on-the-job training could be
analyzed by using the same tools of cost-benefit analysis. Further
researchinthe USinthe 1970s concentrated on such issuesasregional
andracial differencesin ratesof return, theinfluence of investment in
education on the distribution of income, the application of cost-benefit
analysis to the study of occupational choice, private demand for
education and comparisons of alternative methods of financing
education. All these issues are relevant to developing as well as
developed countries.

There were anumber of applications of cost-benefit analysisin
developing countriesin the 1960s and 1970sthat attempted to measure
the profitability of investment in education. For examplethe study of
therate of return oninvestment in Indiadiscussed in previous chapters
(Blaug et al., 1969) aimed to show which levels of education are
most profitable and also whether there is any evidence of over- or
under-investment in education. The data relate only to urban India,
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so it is dangerous to draw strong conclusions about the overall
profitability of education in India as a whole. However, the general
conclusion of the study was that despite unemployment of graduates
and school leavers, private rates of return to education in Indiawere
till highin 1960 but social rates of return were considerably lower.
The most profitableinvestment in terms of cost-benefit analysiswas
primary education, which had the highest rate of return.

Thisstudy of rates of return on investment in educationin India
in 1960 provides an illustration of the interpretation and policy
implications of cost-benefit analysis. The study was conducted at a
time when higher education had been expanding rapidly —much faster
than primary and secondary education — and there were more than
half a million unemployed graduates and secondary school leavers.
Cost-benefit analysis was used to analyze the causes of graduate
unemployment and to suggest some remedies. The authors (Blaug
et al., 1969: 232-250) emphasized that the precise value of the rate
of return depends on certain critical assumptions, for example about
the effects of wastage on costsand ability on earnings. They therefore
presented arange of estimates rather than a single set of figures, but
even these imprecise figures suggested certain policy conclusions.
In all cases, private rates of return were higher than social rates of
return, reflecting high levels of government subsidies, which meant
that social costs were much higher than private costs. Even after
alowing for average rates of unemployment, the private rate of return
on auniversity degree was high (14 to 21 per cent, depending on the
subject, before making any adjustments for the effect of ability on
earnings). This showed that education was a profitable form of
investment for the individual and helped to explain excess demand
for university places despite graduate unemployment. The social rate
of return on university education, on the other hand, was not only
below the private rate of return but also lower than the rate of return
to primary and secondary education. Yet government targets for the
expansion of university education had been higher than for primary
education throughout the 1950s and 1960s, even though universal
primary education had not yet been achieved. The study concluded
onthebasis of therate-of-return estimatesthat | ndian higher education
wasover-expandedinthe 1960sin relation to lower levels, particularly
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primary schooling. This had implications for both allocation of the
government budget and financing policy and the study recommended
increasing both resources for primary education, which showed the
highest social rate of return and fees at the university level but with
scholarships for students from poor families. An increase in fees,
which would shift part of the costs of higher education from the
taxpayer to the student, would reduce the private rate of return, make
university education less profitable and therefore reduce private
demand.

During the 1970sthere were many new studies, bothinthe USA
and Europe and in devel oping countries. Thefirst attempt to compile
and compare rates of return on education investment (Psacharopoul os,
1973) covered 32 countries and an update in 1981 covered
44 countries. In both these studies, Psacharopoul os tried to identify
general patternsand concluded:

»  Thehighest rates of returnin devel oping countriesareto primary
education, followed by secondary education, with higher education
appearing less profitablethan lower level s of schooling.

e Inall countriesand levelsof schooling, privatereturnsare higher
than social rates of return, aseducation is heavily subsidized.

* Most rates of return to investment in education in developing
countries are well above the 10 per cent yardstick commonly
used to indicate the opportunity cost of capital.

* Rates of return are higher in developing countries than in
industrialized countries, due to the relative scarcity of human

capital.

Thefollowing decades saw asteady stream of further cost-benefit
studiesaswell as continued controversy about thetheoretical soundness
of the approach (summarized in Chapter VI) and itsimplicationsfor
policy. The next section gives examples of more recent rate-of-return
studies in the 1980s and 1990s as well as the continuing search for
global and regional patterns.
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Educational investment: the 1980s and 1990s

During the 1980s and 1990s, new studies appeared in all the
main world regions. Many of them cal culated rates of return using
the complete method described in Chapter VII on the basis of new
sets of data, either for countries where no estimates were available
or to update previous estimates. Others used the earnings function or
short-cut methods described in Chapter VIII. This raises important
questions of comparability between different studies.

Despite this problem, there were many comparative studiesin
the 1980s and 1990s. Some were conducted by independent
researchersbut several were carried out for agencies such astheWorld
Bank; for example a comparative study of around 18 countries in
Latin America and the Caribbean (Psacharopoulos and Ng, 1994).
Many had a particular policy focus. For example, there were several
cross-country comparisons between rates of return to education for
malesand females. Some of these were summarized by Schultz (1995)
who suggested that, in many casesin countriesranging fromthe lvory
Coast to Peru and Thailand, estimated private returnswere higher for
women than for men and not lower as some early studies had assumed.
Onereason isthat education increases the labour force participation
of women as well as earnings; another is that earnings foregone are
usually lower for women. If indirect benefits and externalities are
taken into account, the social rate of return may also be higher for
women than for men, as discussed in Chapter I11. There were many
other ‘special focus' studiesin the 1980s and 1990s. For example, a
cross-country comparison of ratesof returnin transitional economies
in the 1990s covering nine countriesin Central and Eastern Europe,
Russia and the former Soviet Union (Newell and Reilly, 1999) was
concerned with the effects of changing labour market conditions after
the collapse of communism and concluded that there was atendency
for returns to education to increase as labour market reforms took
hold. A comparative study of returns to vocational education and
occupational training in OECD countries (Cohn and Addison, 1998)
found interesting differences between countries. For example, returns
tovocational training appeared higher inthe USthan inthe UK, while
lifetime earnings profiles were much flatter and therefore estimated
rates of return lower in the Nordic countriesthan in the UK.
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The authors of this study referred to the controversy regarding
genera versus specific vocationa training and thiscontroversy isstrong
in developing countries also. Cost-benefit analysis has been used to
investigatethisissue by comparing the returnsto general and vocational
education. An exampleisaWorld Bank study comparing general and
diversified schools in Colombia and Tanzania (Psacharopoul os and
Loxley, 1985). This used both cost-benefit and cost-effectiveness
analysisto compare pupil achievement, subsegquent employment and
earnings of pupilsattending general (academic) schoolsand diversified
schools offering specialized vocational or technical education. The
authors observed: “curriculum diversification is expensive; the cost
per student in adiversified school can be doublethat in aconventional
(academic) school ... therefore policymakers should weigh this cost
against the extra benefits (monetary and non-monetary) that such
schools confer to the studentsand to society at large”, but concluded:
“This study has failed to provide evidence that the measurable
monetary benefits of diversification are greater than those of
conventional education (Psacharopoulosand Loxley, 1985: 227). The
rate-of -return estimates for Tanzania suggested that academic streams
had the highest rate of return and technical streams the lowest, but
the authors added a note of warning that the earnings data were
collected early in the careers of graduates, and there were
imperfectionsin the labour market making it difficult to interpret the
results. All too often, however, such warnings are disregarded and
the results of such studiestreated as though they were unambiguous.

Psacharopoul os continued his compilation of rate-of-return studies
and the search for global patterns, reporting in 1995 on over
80 countries and most recently, in 2002, on 98 countries
(Psacharopoulos and Patrinos, 2002). On the basis of these
comparisons he confirmed the four conclusions listed above, that:
(a) the highest rates of return are for primary education; (b) private
rates of return exceed social rates at every level; (¢) most rates of
return to education are above 10 per cent; (d) rates of return are, on
average, higher in developing countriesthan inindustrialized countries.
In addition, thelatest ‘ updates’ conclude that:
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e Rates of return to women’s education are slightly higher than
the rates for men, reflecting the fact that education increases
labour force participation by women aswell asincreasing their
earning power.

*  Comparisonsbetween general academic education and specidized
vocational and technical courses in secondary schools suggest
that general education is the more profitable investment as the
cost of highly specialized vocational education at the secondary
level is high while the benefits, in terms of increased earnings,
arequestionable.

» Ratesof return to education tend to decline slightly as enrolment
expands, but in general education remainsagood investment.

Psacharopoul os has frequently drawn policy conclusions from
thesefindings, including:

e Under-investment exists at all levels of education, especially in
Africa

e Primary schooling remainsthe number-one priority for investment
asthesocial rateof return to primary education exceedsthereturns
to secondary and higher education.

*  Reducing public subsidies to higher education and reallocating
them to primary education would bring benefitsin terms of both
efficiency and equity.

Chapter Xl examinesthe extent to which such conclusions have
influenced policy-making in funding agencies, particularly the World
Bank. For the moment, however, we remind readers of criticssuch as
Bennell (1996, 1998), discussed in Chapter | X, who arguethat attempts
to derive global or even continent-wide patterns are too simplistic,
often based on out-of-date studies and ignore data weaknesses and
issues of comparability. Bennell’s own conclusionisthat many of the
conventional patternsidentified by Psacharopoul osdo not prevail in
either sub-Saharan Africa or Asia. There is evidence from Latin
Americaalso that in many countries primary education no longer has
the highest rates of return. The most recent ‘update’ by
Psacharopoul os and Patrinos (2002) showsthat by 1989 Chile, Costa
Rica, Honduras and Mexico al had higher rates of return—both social
and private — for secondary than for primary education. Even more
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recently, astudy of Latin-American labour markets in the 1990s for
the Inter-American Development Bank showed that returns to both
secondary and higher education exceeded returnsto primary schooling
in amost all countries, however returns to higher education were
increasing during the decade in most countries while returns to
secondary education were declining (Duryea, Jaramillo and
Pagés, 2003).

Other critics, asshown in Chapter VI, questioned the conclusions
drawn fromsocia ratesof return, particularly asthey frequently ignore
or underestimate indirect benefits and externalities. However evenif
commentatorsexpress doubts and scepticism about the policy relevance
of social rates of return, there is still a strong case for estimating
private rates of return to improve understanding of private demand
for education. Recent examplesinclude astudy of the private rate of
return to higher education in science and technology in Trinidad and
Tobago, based on data for 1997-1999 (Bourne and Dass, 2003) that
showed high private rates of return to medicine, engineering and the
natural sciences, but much lower ratesof returnto degreesin humanities
and agriculture. Thisisreflected in the pattern of demand for places
but not in the current pattern of subsidies and the authors suggest that
differential subsidies” could achieve apattern of demand for university
education more closely aligned to the preferences of policy-makers”
(Bourne and Dass, 2003: 10). Waysinwhich rate-of-return estimates
have been used by policy-makersin some countries in the design of
financing policiesfor higher education will bediscussed in Chapter XI.
The next section also summarizesrecent studies of costs and benefits
of higher education in OECD countries. First, however, we discuss
another example of how the idea of private costs and benefits has
been used to analyze demand for education.

Even though there may be doubts about the precise values of
rate-of -return estimates— private or social —the concept of the private
rate of return has proved useful asaway of understanding differential
demand and participation. A recent study of women's educational
participation in Uganda (Kwesiga, 2002) argues that family, social
and institutional factorsinteract to determine access to education for
girls and women and that the human capital concept of education as
an investment is an important, though implicit rather than explicit,
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factor influencing family decisions about male and femal e education.
She believesthat the concept of investment in education * providesa
unifying explanation of barriersto and determinantsof girls' education”
(Kwesiga, 2002: 252), but argues strongly that in the African context
the conventional manner of assessing costs and benefits of the
investment through individual earningsin the labour market, taxation
by the state or even estimation of spillover benefits is inadequate:
“The issue is not whether the educated woman earns more but who
will reap the dividends from this investment in the end” (Kwesiga,
2002: 251).

Investment in education: recent OECD and European
studies

The OECD has recently produced several new publications on
human capital and cost-benefit analysis, including an international
comparison and summary of evidence on rates of return in OECD
countries (1998), a review of cost-benefit analysis for appraisal of
investmentsin educational facilities (2000) and areport on therole of
human and social capital in promoting economic growth and well-
being (2001). Presentation and analysis of dataon returnsto education
are now included in the annual publications Education at a glance
and Education policy analysis. All these studies focus mainly on
OECD countries, however there has also been an interesting project
involving the OECD, UNESCO and the World Bank that seeks to
extend to selected devel oping and transition countries a programme
designed to collect and analyze comparative education statistics and
indicators. theWorld Education | ndicators (WEI) programme, covering
11 countries (Argentina, Brazil, Chile, China, India, Indonesia, Jordan,
Malaysia, the Philippines, the Russian Federation and Thailand). The
2002 analysis of these indicators focused on Financing education:
investments and returns and concluded that investment in human
capital had a stronger positive impact on growth in WEI countries
than in OECD countries (OECD, 2002: 31).

Another comparative project involving 15 European countries
was conducted between 1998 and 2000 and focused on Public
funding and private returns to education (PURE). Research

98

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

Examples of cost-benefit analysis of education

concluded that there were significant differencesin the private returns
to education across Europe, with broadly three groups of countries:
countries where average private returns were low (Scandinavian
countries and the Netherlands), those with high returnsto education
(Ireland and the UK) and countriesfalling between these extremes. ”
There was no evidence of convergence over time in returns to
education across European countries, which the researchers noted
could lead to higher mobility of highly educated workers between
countriesin the future. Another interesting finding was that relative
earnings differentials of the highly educated had increased rather
than diminished over time despite substantial increasesin the supply
of such workers, suggesting that demand for highly educated |abour
has expanded even faster than supply.

Evaluating education projects in developing countries

The examples given in this chapter have related mainly to
comparisons between levels or types of education, between social
and private returns and between countries. Such types of cost-benefit
analysiscan be useful, asdiscussed in Chapter XI, for decisions about
resource allocation or about how costs of education should be shared
between governmentsand individual studentsor their families. There
is another type of problem to which cost-benefit analysis has been
applied in recent years, namely the evaluation of individual education
projects. This section considers some recent examples and the
following chapter considers the extent to which funding agencies
such asthe World Bank use cost-benefit analysisto eval uate proposed
education projects.

A World Bank higher education project in Vietnam used cost-
benefit analysisas part of the project appraisal in 1998.8 The costs of

7. The research findings were published as a book (Harmon, Walker and
Westergaard-Nielsen, 2001) and are available on the PURE website: http://
www.etlafi/PURE/

8. A description of the sector study conducted prior to the appraisal of the
Vietnam Higher Education Project and a presentation on the economic analysis
carried out as part of the project appraisal is available from: http://
www.worldbank.org/education/economi csed/research/whbpub/V FSSProc.htm

99

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.etla.fi/PURE
http://www.etla.fi/PURE
http://www.worldbank.org/education/economicsed/research/wbpub/VFSSProc.htm
http://www.worldbank.org/education/economicsed/research/wbpub/VFSSProc.htm
http://www.unesco.org/iiep

Cost-benefit analysis in educational planning

the project, designed to strengthen the university system and increase
itsefficiency, flexibility and responsiveness, were expected to be about
US$100 million. Two types of benefit were expected. It was hoped
that the project would improve university administration and generate
economies of scale by encouraging mergers between small, over-
speciaizedinstitutions. If achieved, thiswould lead to cost savingsin
universities. A study of university costs in 1995 had already
demonstrated that unit costs were lower in larger, multidisciplinary
universitiesthaninsmall, highly specidizedingtitutions. Secondly, by
improving the quality and relevance of university teaching and
modernizing coursesthe project would increasethe quality of graduates,
it was assumed that this could be measured by increased average
graduate earnings. Data were available from a graduate tracer study
(Moock, Patrinos, Venkataraman, 2003) showing that Vietnamese
university graduates with language and computer skills earned
significantly more than those lacking such skillsand this differential
was used as a proxy for the effects of improvements in university
quality on graduate productivity. On the basi s of various assumptions
about the magnitude of the benefits, a rate of return of 17 per cent
was calculated and sensitivity analysis showed that even if these
assumptions were changed, the project was still likely to generate a
rate of return above 10 per cent, the assumed opportunity cost of
capital inVietnam.

Other examples of World Bank projects that used cost-benefit
calculations as part of the appraisal process include a higher and
technical education project in Mauritius that calculated benefits in
terms of the lifetime earnings of the extra graduates who would be
trained asaresult of the project and an education project in Barbados,
which encouraged the amalgamation of small schools to achieve
economiesof scale by improving utilization of teachersand reducing
unit costs. The calculation of benefits in this case was based on
estimated cost savingsasin the previous exampl e and the cost-benefit
analysis compared the costs and benefits of alternative policies on
school amalgamation to identify the most profitable.® A similar

9. Further details of the cost-benefit analysis of these two projectsis available
from: http://www.worldbank.org/education/economicsed/tool s’/hands/
hands_index.htm
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approach could be used to compare the costs and assumed benefits
of other alternative strategies; for example replacement or repair of
existing school buildings or alternative patterns of teacher training.

Theuse of cost-benefit analysisfor project appraisal raises many
questions, for example whether it is appropriate to use currently
observed earnings differentials that may reflect a shortage of highly
trained workers as ameasure of the benefits of expanding supply. In
the Vietnamese case, this problem was solved by using sensitivity
analysis, including reducing assumed earnings differentials, to judge
how sensitivethe estimated rate of returnisto changesin assumptions.
There are other possible approaches to project appraisal that will be
discussed in the next chapter. For the moment, it must not beforgotten
that any estimate of the rate of return to a proposed project or a
comparison between aternative optionswill be based on anumber of
assumptions which may be open to challenge. What is needed in
project appraisal or for any investment decision is a systematic way
to identify, measure and compare all the expected costs and benefits
of aproject anditsaternatives (including doing nothing). The examples
of cost-benefit analysis described in this chapter attempt to provide
such a tool. The next chapter considers how cost-benefit analysis
has been used in decision-making both by governments and funding
agencies and the final chapter attempts to evaluate cost-benefit
analysisas apractical tool.
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Xl1. Using cost-benefit analysisto guide policy

So far thisbooklet has given many examples of cost-benefit analysis.
In some casesthesewere conducted asaform of independent academic
research, in other cases they were specially commissioned to throw
light on particular policy issuesor problems. Regardlessof their original
purpose, however, most of the studies presented their findings as
relevant to the concerns and decisions of policy-makers. This chapter
looks at how cost-benefit analysis has been used in practice by
governments or funding agencies to guide policy decisions. It gives
examples of the use of cost-benefit analysisto guide and justify three
typesof policy decisions: (@) allocation of resources between aternative
forms of investment, particularly between levels of education;
(b) developing new policies for financing higher education; and
(c) appraisal of education projects by funding agencies.

Resource allocation

Many of the earliest studies of the rate of return to educational
investment were designed to measure the contribution of educationto
economic growth and thewidely publicized conclusions—that human
capital contributesto economic growth just assurely asphysical capital
and that education is a profitable investment — were used by
governments both in developing and advanced countries to justify
increased public expenditure on education. More recently there has
been aresurgence of interest in the effects of education on economic
growth and social welfare. Reports by intergovernmental agencies,
for example the OECD (2001), have reiterated the importance of
human capital and investment in education, particularly in the context
of the ‘knowledge economy’ and have underlined the need to take
account of costs and benefits in formulating policies and setting
priorities, but with anew emphasisonindirect social benefitsaswell
as economic benefits. Chapter 1X suggested, however, that few
governments actually conduct detailed cost-benefit analysisasastep
towards setting overall prioritiesin budget allocation. The allocation
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of the public budget between different sectorsis largely a political
decision althoughit may well beinfluenced, explicitly or indirectly, by
perceptions and beliefs on the part of both politicians and the public
about costs and benefits. However there is one way in which the
resultsof cost-benefit analysismay have areal impact on government
decisions and that is through the influence of international agencies
such asthe OECD or UNESCO, funding agencies such asthe World
Bank and international donors.

Thereisevidencethat inthelast decade the decisions of funding
agencies and donors have been more influenced by the results of
cost-benefit analysisthanin thepast. In particular, several World Bank
reports published in the 1990s used rates of return to justify conclusions
and formulate advice to policy-makersin devel oping countries. This
had an impact on resource allocation decisionsin at | east three ways.
First, it influenced the high priority now given to the education sector
asawholeand therelative prioritiesgivento different levelsor types
of education within the World Bank’s own lending programme. This
is important, as the Bank’s review Priorities and strategies for
education pointed out that the World Bank isthe largest single source
of external finance for education in devel oping countries, accounting
for about a quarter of all external support (World Bank, 1995: 145).
Secondly, this dominant position givesthe World Bank considerable
influence with other multilateral and bilateral donor agencies,
particularly at a time when donor co-operation is increasingly
emphasized. Thirdly, theWorld Bank’srolein providing policy advice
to governments in developing countries (its clients) means that the
Bank’s own position on the overall priority of the education sector
and on relative prioritieswithin the sector is persuasively presented in
policy dialogues with client governments. Indeed, the 1995 review
just quoted arguesthat asWorld Bank funding for education represents
less than 1 per cent of developing countries’ total spending on
education, “The World Bank’s main contribution must be advice,
designed to help governments devel op education policies suitablefor
[their] circumstances... Bank financing will generally be designed to
leverage spending and policy change by national authorities” (World
Bank, 1995: 15).
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The 1995 review of prioritiesand strategiesfor education, which
was intended to be a synthesis of World Bank work on education
sincethe previous sector policy paper in 1980 and therefore represents
asignificant example of that advice, contains many referencesto cost-
benefit analysis. In discussing the Bank’s own support for education,
it states: “ Cost-benefit and cost-effectiveness analysis will be more
systematically used both in sector work and in theidentification, design
and appraisal of education projects’ (1995: 154). The first chapter
explains the concept and principles of rates of return to education
and presents a table of average rates of return by level of education
and by region; the source of these figuresisthe 1994 review of rates
of return by Psacharopoulos discussed in Chapters|1X and X. The
resultsin this table are cited as proof that “rates of return are very
high in low- and middle-income countries’, and “in general, in
economies with less than universal basic education, rates of return
aregreatest for primary education” (1995: 21). Thisistrangated into
advice on resource allocation: “ The Bank will continueto encourage
itslow- and middle-income country clientsto giveahigher priority to
education and educationreform” (1995: 154), and“Inlow- and middle-
income countriesthe rates of return to investmentsin basic (primary
and lower-secondary) education are generally greater than those to
higher education. Therefore primary education should usually bethe
priority for public spending” (1995: 56).

Elsewhere the review used rates of return to justify giving
increasing priority to girls' education and increasing cost recovery in
higher education. High private rates of return together with the wide
gap between average social and private rates of return were used to
justify areduction in public subsidiesfor higher education, which the
World Bank believesrepresent amisall ocation of resources: “ Although
privaterates of return are 2.5 times higher than social rates... public
spending per student in higher education in Africais about 44 times
spending per student in primary school” (1995: 58). This line of
reasoning is examined in more detail in the next section.

Although it expressed several words of warning about rates of
return, including the neglect of indirect benefitsand externalities, the
1995 review frequently used its summary of rates of return to justify
the clear messages sent to governments and donors: (a) Education
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should have ahigher overal priority because”investmentsinal levels
of education yield high rates of return” (1995: 920); (b) the highest
priority for low-income countries should be primary education,
particularly for girls; (c) levelsof public subsidy for higher education
should be reduced and resources reallocated to lower levels of the
education system.

These messages had a powerful influence on governments and
donors. Indeed, criticssuch asBennell (1996) argue that they became
part of ‘received wisdom’ and therefore not sufficiently scrutinized.
The Task Force on Higher Education and Society (2000) looked at
the influence of rate-of-return analysis, particularly comparisons
between socia and private rates of return and between levels and
concluded that: “ Taken together, these results provided a powerful
justification — especially for international donors and lenders — for
focusing public educational investment at the primary level ... The
World Bank drew the conclusion that its lending strategy should
emphasize primary education, relegating higher educationto arelatively
minor place onitsdevel opment agenda. The World Bank’s stance has
beeninfluential, and many other donors have al so emphasized primary,
and to some extent secondary education, asinstrumentsfor promoting
economic and socia development” (Task Force, 2000: 39). The Task
Force argued, however, that in this case cost-benefit analysis had
resulted in distortion and imbalancein the guidance offered to policy-
makersasit heglected theindirect social benefits of higher education:
“The Task Force fully supports the continuation of large investment
in primary and secondary education, but believes that traditional
economic arguments are based on a limited understanding of what
higher education institutions contribute” (2000: 39).

More recently, the World Bank has modified its message on the
benefits of higher education, acknowledging that “investments in
tertiary education generate major external benefitsthat are crucial for
knowledge-driven economic and social development” (World Bank,
2002: xxi). Its new policy paper on tertiary education has very little
emphasis on rate-of-return estimates or advice on re-allocation of
public resources from higher to primary and secondary education in
responseto rates of return. Instead, it recognizesthat tertiary education
contributesto social and economic devel opment by generating social
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as well as economic benefits and emphasizes the need for more
effective links between all levels of education. The need for
systematic analysis of costs and benefits is still underlined: “The
existence of [these] important economic and social benefitsindicates
that the costs of insufficient investment in tertiary education can be
very high” (2002: 81-82) but both costs and benefits are defined more
broadly than in previous reports and policy-makers are urged to
consider the education system as awhole, to adopt acomprehensive
approach to resource allocation and to establish a coherent policy
framework (2002: 82-83). A vital ingredient of that policy framework
is, of course, developing policy on finance to take account of both
private and social costs and benefits.

Financing higher education

In the last 25 years many governments have grappled with the
problem of how to adapt the financing of universitiesand other higher
education institutions to the dramatic expansion of enrolments that
has taken place in both industrialized and developing countries. A
solution advocated or attempted in many countriesisto introduce or
increase cost-sharing through tuition fees, student loans and other
types of private contribution. In several cases this policy has been
justified by governments on the strength of evidence of high private
ratesof returntoindividuals. Inthe UK, for example, theintroduction
of student loansin 1989, the imposition of means-tested tuition fees
in 1997 and therecent proposal tointroduce‘top-up’ feesinuniversities
in 2006 were all justified by successive governments on the grounds
that higher education is a profitable private investment and that
graduateswho benefit from better job opportunitiesand higher lifetime
earnings (the so-called ‘ graduate premium’) should contribute more
to its cost. The UK government published a White Paper ° in 2003
that proposed that universities should be ableto charge ‘ top-up’ fees
from 2006. It cited research on the returns to education in the UK
and other OECD countries and concluded that inthe UK “on average
those with a higher education qualification earn around 50 per cent

10. Inthe UK, the term ‘White Paper’ refers to a government report which sets
out proposalsfor policy changesin advance of legidlation. Theactual legislation
must be debated in Parliament beforeit is enacted.
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more than non-graduates ... the returns to HE [higher education] are
higher in the UK than in any other OECD country” (Department for
Education and Skills (UK), 2003: 59). This evidence was used to
justify a higher contribution from those who benefited from higher
education—not intheform of ‘up-front’ fees, which would discourage
students from low-income families, but through income-contingent
paymentsto a Graduate Contribution Scheme payabl e after graduation.
At the same time, the White Paper recognized that higher education
generated both direct economic benefitsand indirect benefitsfor society
as awhole that justified a substantial and increasing level of state
support.

The 2003 White Paper did not quote precise figuresfor the rate
of return to higher education, however, its policy recommendations
drew on several studies commissioned by the UK government in the
last 15 yearsthat cal culated both private and socia ratesof return. An
earlier UK White Paper published in 1988 justified theintroduction of
student loans by a direct reference to cost-benefit analysis. Quoting
socia rates of return of 7 to 10 per cent compared with private rates
of return of 25 to 30 per cent, it argued: “the personal rate of return
on higher education is a great deal higher than the rate of return to
society in genera” (Department of Education and Science (UK),
1988: 40). This gap between social and private rates of return was
used to derive clear guidance for policy: “ That iswhy thereis scope
for theindividual student to bear more of the cost of the investment”
(1988: 10).

Other countries have similarly justified shifting part of the costs
of higher education from taxpayersto individua studentsor graduates.
For example, Australiaintroduced the Higher Education Contribution
Scheme (HECS) in 1989; Thiswas also justified on the grounds that
both society and theindividual derived benefitsfrom higher education,
so both should share the costs. What cost-benefit analysis does not
do in this case is give precise guidance on the size of the relative
shares. In 1973 in the USA, the Carnegie Commission on Higher
Education published a report called Higher education: Who pays?
Who benefits? Who should pay? Cost-benefit analysis can provide
vital information to help answer these questionsbut it cannot by itsel f
answer thelast one. Thisbooklet has argued that cost-benefit analysis
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providesasignal for achangein direction rather than precise guidance
on the magnitude of the change. Both the Australian and British
governments promised to monitor the effects of the new financing
policieson higher education participation, particularly of studentsfrom
low-income families. Ideally, this monitoring should include new
calculations of rates of return to assess the effects of theincreasein
private costs represented by ‘top-up’ fees or HECS. As in both
countries payment by graduates is income contingent — payments
areafixed proportion of agraduate’ sincome, for exampleinAustraia
in 2001-2002 HECS paymentsranged from 3to 6 per cent —it will be
some time before the effects of these changes on private rates of
return can be measured. However, in both countries mathematical
models have been used to simulate the effects of increased fees or
contributions on rates of return.

A similar strategy of increased cost recovery through introduction
or increasesin tuition fees, chargesfor food and accommaodation and
student loans has been recommended for devel oping countries by the
World Bank, asnoted in the previous section. One of thefirst examples
of the World Bank’s use of cost-benefit analysisto justify increasing
cost recovery in higher education was a publication on Financing
education in developing countries (World Bank, 1986) in which
Psacharopoulos (one of the book’s main authors) summarizes the
global patternsin rates of return discussed in the previous section and
in Chapter X, including the fact that private rates of return are
consistently higher than social rates and that the returns to primary
education exceed therate of return to secondary and higher education.
Psacharopoul os uses this evidence to recommend shifting more of
the costs of higher education from taxpayersto students or graduates.
A ‘package’ of reformsincluding increased cost recovery in higher
education and reallocation of resources to lower levels was
recommended in the 1995 policy review discussed in the previous
section and in an earlier review of education policiesin sub-Saharan
Africa(World Bank, 1988). In all these reports, cost-benefit analysis
and rate-of-return estimates are quoted in support of the policy
package. Thereislessemphasison financing in the 2002 World Bank
report on tertiary education; however, the report notes approvingly
that more countries and institutions are introducing cost-sharing
measures and that thereis* growing recognition that the cost of tertiary
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education must be shared in a more equitable way” (World Bank,
2002: 94).

Project appraisal

Chapter X gave some examples of cost-benefit analysis for
project appraisal. The use of cost-benefit analysis for investment
appraisal has been advocated by funding agencies such asthe World
Bank and most recently the European Investment Bank (Squire and
van der Tak, 1975). How oftenisit actually used for this purpose? A
recent article by World Bank economists (Vawda, Moock, Gittinger
and Patrinos, 2003) showed that athough the World Bank had become
by the late 1960s a leader in using discounted cash flow techniques
for cost-benefit analysis in other sectors such as agriculture, “such
sophisticated methodol ogies did not very often find their way into the
World Bank’s education sector” (Vawda et al., 2003: 647). There
were a few examples, such as calculation of rates of return for
vocational education projectsin Chileand Thailand in the 1960s, but
few cost-benefit analyses were carried out for education projects
until the 1990s. The examplesquotedin Chapter X of higher education
projects in Vietnam and Mauritius and a school building project in
Barbados were, until recently, unusual. The article quotes a World
Bank Operational Policy guideline that, even in the early 1990s,
exempted education projects from the Bank’s general requirement
that cost-benefit analysis be conducted as part of project appraisal
and included in every staff appraisal report.

The rational e for exempting education from the requirement to
use cost-benefit analysisin project appraisal wasthat it was difficult
to measure al the benefits of education, particularly externalities. But
Vawdaet al. point out that other sectors such as transport and power
share the same problem and quote an economist in the Bank’s
Operations Evaluation Department (OED), who stated in 1994:

“Having reviewed Agriculture and Education sector projectsfor
the better part of 10 years| am struck by thefact that agriculture
is subject to cost-benefit analysis and educationisnot. | can see
no reason for this anomaly — the assumptions to be made in
estimating an ERR [economic rate of return] for education are no
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more challenging (or heroic) than those for agriculture” (quoted
in Vawdaet al., 2003: 648).

By the mid-1990s this had begun to change and cost-benefit
analysis was more frequently used in the appraisal of education
projects. TheWorld Bank now eval uates staff appraisal reports (SARS)
for projects in al sectors in terms of the type of analysis used to
justify the investment. Vawda et al. compared reviews of education
project SARsin 1991, when none of them included cost-benefit anaysis
and in 1998, when 41 per cent did so. This same analysis judges
whether the economic analysisinthe SARsis good’, ‘ acceptable’ or
‘poor’ on the basis of a checklist of 10 types of analysis, including:
(a) evidence of quantitative analysis of alternative project design;
(b) completeness and internal coherence of cost-benefit or cost-
effectiveness analysis; (c) sensitivity/risk analysis; (d) poverty and
gender analysis; and (e) institutional capacity. ! Vawda et al. noted
that the proportion of education project analyses rated as ‘good’ or
‘acceptable’ rose from 74 per cent in 1993 to 94 per cent in 1998
(2003: 649). They used these analyses to test the hypothesis that
World Bank education projects have a higher likelihood of being
successful if, at thetime of appraisal, therewas good quality economic
analysis. Their research was based on an analysis of 104 World Bank
education projects. The most significant finding, for the purpose of
thisbooklet, isthe conclusion of Vawdaet al. (2003: 657) that:

“There isastrong relationship between cost-benefit analysis or
cost-effectiveness (CB/CE) analysis and project outcomes
... Thisisindicative of the importance of good quality CB/CE
analysis at project design stage. Project economic analysisisa
tool to weed out poor potential investments and to select
potentially worthwhile investments. Project economic analysis
could be used to select among alternative projects or to re-design
project components so that they will be higher yielding and more
likely to have satisfactory outcomes. It is the CB/CE analysis
that provides clear guidelinesin making such adecision.”

11. Thefull list of ten dimensions of economic analysisisavailable from: http://
www.worldbank.org/education/economicsed/project/projwork/ten/
ten_dimensions.htm
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Cost-benefit analysis and cost-effectiveness analysis are, of
course, only two kinds of economic analysisthat can be used in project
appraisal. Other types of analysis mentioned by Vawdaet al. include
analysis of demand, the fiscal impact of the project and analysis of
what supply would be provided by the private sector in the absence
of aproject. For some projectsthese may be more relevant than cost-
benefit analysis. Another article by three World Bank economists
(Devarajan, Squire and Suthiwart-Narueput, 1997) argued for ashift
inthe emphasisof project evaluation away from aconcern with precise
rate-of -return cal culations and towards broader approachesincluding
public expenditure reviews and sectoral analyses, such as an
examination of therationalefor publicintervention and analysis of the
fiscal impact of the project in terms of additional taxesthat may need
to be raised to finance it. These two points of view are not, in fact,
contradictory. Both groups of economists advocate a systematic
analysis of the costs and benefits of a proposed project as part of its
appraisal. Where they differ, perhaps, isin their assessment of the
value of rate-of-return calculations.

In some sectors, project appraisal may take theform of asimple
comparison between estimated economic rates of return to different
project options. In such cases, theinvestment decisionissimple: choose
the project design offering the highest rate of return. Experience, as
reviewed by the World Bank economists summarized here and indeed
as emphasized throughout this booklet, shows that rate-of-return
estimates are not sufficiently precisefor thisrule alwaysto be applied.
Nevertheless, the clear message from this recent review of over
100 World Bank education projectsis that cost-benefit analysisisa
valuabletool for project appraisal, particularly if it isused sensitively
and interpreted with care. It also appearsto beatool that isincreasingly
being used. TheWorld Bank eval uations of SARs suggested that cost-
benefit and cost-effectiveness analysis has been more frequently used
since about 1996 than in earlier years. This is an indicator of the
increasing influence of cost-benefit analysis, at least intheWorld Bank.
The final chapter will consider more broadly the usefulness of cost-
benefit analysisasatool in educational planning.
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XII. Conclusions: the practical usefulness
of cost-benefit analysisin educational planning

Educationa planners in developing countries are constantly faced
with the problems of allocating resources to education and between
different types of education in order to maximize society’s goals.
Economic growth is only one of those goals, but it is one to which
high priority is attached so that any technique which promises to
show which pattern of resourceallocationwill yield the greatest returns
is likely to be welcome. In recent years, some exaggerated claims
have been made for cost-benefit analysisand critics have been quick
to point out that this new economic technique does not automatically
solve problems of alocation, as Chapter VI showed. Theinvestment
rule ‘to invest in those projects offering the highest rate of return’
appears simpleenough, but when it isrecognized that the calculation
of the rate of return depends upon critical assumptions about the
extent to which earnings reflect productivity, the extent to which
earnings are influenced by tradition or by the distribution of ability
and family characteristicsin the population, the extent to which future
demand-and-supply relationswill match those observed today and so
on, it may appear that cost-benefit analysis has, after al, littleto offer
the educational planner.

Cost-benefit analysis does not offer an automatic solution to
problemsof resource allocation. It isoften difficult to interpret social
rates of return dueto known distortionsin thelabour market, the fact
that the future pattern of demand and supply is likely to be rather
different fromthat prevailing today and asexternalitiesare so difficult
to measure.

Cost-benefit analysisal so does not provide numerical targetsfor
the planner. At best, it providesadirectionindicator: ‘toinvestinthis
type of education’, not ‘to provide places for x thousand secondary
school pupilsor engineering students . Single-valued estimates of rates
of return may be mideading whereas sensitivity-analysis can do no
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more than provide estimates of arange of values within which the
‘true’ rate of return will fall. At first sight, then, cost-benefit analysis
does not provide the answers that educational administrators or
planners seek.

On the other hand, cost-benefit analysis may point to questions
whichitisimportant to ask and which have been ignored in the past.
What evidence does the pattern of earnings of educated manpower
provide of ashortage or excess supply of certain types of manpower?
What istherel ationship between the costs of educating highly qualified
manpower and its usein thelabour force? What effect would achange
insalary structureshave on private demand for education?What scope
istherefor the government to influence private demand for education
by manipulating financial incentives; for instance by changing student
aid policies, introducing loans in place of grants or providing extra
subsidies to overcome critical skill shortages? Thisis no more than
the beginning of alist of questions that may be thrown up by cost-
benefit analysis of education and techniquesthat suggest fruitful new
guestions may be as useful as answers to existing questions.
Chapter X gives many examples of attempts to answer such
guestions.

But does cost-benefit analysis provide reliable answers?
Chapter XI showed that it may be useful in decision-making in a
number of ways: (a) Cost-benefit analysis may point to the need for
changesin resource allocation in favour of those types of education
offering the highest rate of return. As cost-benefit analysisisaform
of marginal analysis, it can never show what will be the effect of a
very large-scale change in the pattern of alocation or specify the
precise magnitude of the change, but it can provide ‘direction
indicators’; (b) Cost-benefit analysis may suggest ways of increasing
the profitability of education, either by increasing its benefits or
lowering costs. Measures for improving the use of manpower will
rai se the benefits associated with education while measuresto reduce
wastage or exploit economies of scale will lower costs. In either
case, the rate of return to education will increase; (c) Estimates of
the privaterate of return can be useful in explaining patternsof private
demand for education both in terms of demand for different types of
education or fields of study and in terms of the effects of different

114

International Institute for Educational Planning http://www.unesco.org/iiep


http://www.unesco.org/iiep

Conclusions: the practical usefulness of cost-benefit analysis
in educational planning

patterns of finance. For example, high private rates of return for
university courses may lead to excess demand and graduate
unemployment asin Indiain the 1960s or may justify increasing the
private costs of education as in Australia and the UK in the 1990s;
(d) Cost-benefit analysiscan beuseful in guiding investment decisions
of funding agencies or donors by showing which education projects
are likely to be profitable. Estimates of rates of return are only
approximate and should not be used a one; but if combined with other
forms of economic analysis, cost-benefit analysis can provide auseful
tool in project appraisal.

Findly, perhapsthe most important aspect of cost-benefit analysis
isthat it provides a conceptual framework for the examination of the
costs of education in relation to the relative earnings of educated
manpower. Both these elements have been neglected in some
educational planning exercises in the past, when these were based
solely on forecasts of manpower requirements or social demand.

Some of the literature on educational planning has represented
cost-benefit analysis and manpower forecasting as mutually exclusive
approaches to planning. This is unfortunate, as both manpower
forecasting and cost-benefit analysis are attemptsto achieve the same
goal: therational allocation of resourcesin order to avoid shortages or
surpluses of educated manpower and to ensure the most efficient use
of scarce resourcesin terms of economic growth. Detailed forecasts
of manpower requirements are less common than in the past as a
guideto educational planning, however thereistill astrong casefor
analysis of labour market patterns and trends including estimates of
supply and demand for particular categories of skilled workers. Cost-
benefit analysis provides a means of assessing the current demand
and supply situation in terms of earnings patterns. Short-term
manpower forecasts may suggest waysinwhich the supply of educated
manpower should be modified in order to achieve a new pattern of
labour distribution. An analysis of the new pattern of earnings
differential sthen provides ameans of assessing the responsiveness of
thelabour market to the new supply situation and an analysis of costs
showsthe resourceimplications of the changein supply. A new cost-
benefit cal cul ation can then provide ameans of relating thisinformation
about supply and demand in such a way as to suggest further
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modifications in supply. Techniques such as graduate tracer studies
can be used both to analyze labour market trends and to collect
earnings data required for cost-benefit analysis.

Used in this way, cost-benefit analysis can supplement the
information provided by estimates of manpower supply and demand
and tools for labour market analysis such as tracer studies,
measurement of unemployment rates and job vacancies. At the same
time, analysis of the labour market and manpower patterns can
supplement cost-benefit analysis, for instance by making it possibleto
calculate ‘shadow’ rates of return which more nearly reflect true
marginal productivitiesthan those cal culated from observed data.

In fact, it is the framework of cost-benefit analysis with its
emphasis on both supply and demand for educated manpower and its
emphasis on the costs of education as well as its supposed benefits
that islikely to be of most valueto educationa plannersin developing
countries. Chapter Xl suggested that numerical calculations of rates
of return may be helpful for policy decisions, however it is more
important to attempt some sort of systematic comparison of the costs
and benefits of aproposed policy or project and the balance between
them than to make precise estimates of rates of return. It may prove
difficult in certain situationsto obtain datafor precise calcul ations of
rates of return. These are, in any case, subject to some difficulties of
interpretation, asthisbooklet has shown. On the other hand, if every
proposed expansion of education wereexamined inthelight of itsreal
costsand likely effects on the rel ative wage structurein the economy,
educational planners might well avoid some expensive mistakes.

Cost-benefit analysis is likely to be accepted more readily by
educational planners when more progress is made towards the
quantification of theindirect benefits of education. Even so, therewill
alwaysremain objectivesthat cannot be measured in economic terms
and Chapter | showed that cost-effectiveness analysis may beamore
appropriate technique for measuring the success of education systems
in satisfying such objectives. In the case of both cost-benefit and
cost-effectivenessanalysis, the essential principleisthat an attemptis
made to judge both the results of aproject and its costs.
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In conclusion, we might return for amoment to the concepts of
‘opportunity cost’ and ‘alternatives foregone' that were discussed
earlier in the booklet. The virtue of cost-benefit analysis is that it
focuses attention on the problem of choosing between alternative
investment patterns yielding different combinations of benefits in
relation to costs. Educationa plansframedintermsof ‘ requirements
or ‘needs’ may obscure the obviousfact that al planning consists of
choices between alternatives. If cost-benefit analysis does no more
than remind policy-makers and planners of this truth and provide a
tool for comparing aternatives, it will serveauseful practical purpose
for educational planning.
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Suggestionsfor further reading, information sources
and study tools

The references listed in the previous section cover in more detail
most of theissues discussed in thisbooklet, however many assumea
knowledge of economics.

The following lists represent some of the most important items
intheliteraturefor an understanding of the concepts of human capital
and cost-benefit analysisaswell as examples of cost-benefit analysis
in both OECD and developing countries and reports which discuss
theimplications of cost-benefit analysisfor policy purposes.

A brief new section provides suggestions of material availableon
the Internet.

The concept of human capital and theory of cost-benefit
analysis

Becker, G. 1964, 1975 (2nd edition). Human capital. Chicago:
University of Chicago Press.

Carnoy, M. (Ed.) 1995 (2nd edition). International encyclopedia of
economics of education. Oxford: Pergamon.

This book includes summaries of the literature on many topics,
including:

Woodhall, M. “Human capital concepts’ pp. 24-28

Solmon, L.C. “Benefits of education” pp. 114-125
Wolfe, B.L. “External benefits of education”  pp. 159-163
Levin, H.M. “ Cost-benefit analysis’ pp. 360-364

Carnoy, M. “Rates of return to education” pp. 364-369
Levin, H.M. “Cost-effectiveness analysis’ pp. 381-386.
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Hough, J. 1994. “Educational cost-benefit analysis’. In: Education
Economics, 2(2), 93-128.

McMahon, W. 1999. Education and development: measuring the
social benefits. Oxford: Oxford University Press.

Mincer, J. 1974. Schooling, experience and earnings. New York:
National Bureau of Economic Research.

Psacharopoulos, G. 1995. The profitability of investment in education:
concepts and methods (World Bank Human Capital Development
and Operations Policy (HCO) Working Paper). Mimeo.
http://www.worldbank.org/educati on/economicsed/research/
whbpub/psacharopoul os

Schultz, T.P. (Ed.). 1995. Investment in women’'s human capital.
Chicago and London: University of Chicago Press.

Schultz, T.W. 1971. Investment in human capital. New York: The
Free Press; London: Collier-Macmillan.

Examples of cost-benefit analysis

Blaug, M.; Layard, R.; Woodhall, M. 1969. The causes of graduate
unemployment in India. London: Allen Lane, the Penguin Press.

OECD. 1998. Human capital investment: an international
comparison. Paris; OECD.

Psacharopoulos, G.; Woodhall, M. 1985. Education for devel opment:
an analysis of investment choices. Oxford: Oxford University
Press.

Applications of cost-benefit analysis to policy issues

OECD. 2001. The well-being of nations: the role of human and
social capital. Paris: OECD.
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World Bank. 1986. Financing education in developing countries;
an exploration of policy options. Washington, DC: World Bank.

World Bank. 1988. Education in sub-Saharan Africa: policies for
adjustment, revitalization and expansion. Washington, DC: World
Bank.

World Bank. 1995. Priorities and strategies for education: a World
Bank review. Washington, DC: World Bank.

Internet sources

The World Bank’s web site has a link to a section on the
economics of education, which includes many items on cost-benefit
analysis. Themain URL is:
http://www.worl dbank.org/educati on/economicsed/

Therearelinksto:

1. Psacharopoulos, G.; Patrinos, H. 2002. Returns to investment
in education: a further update (World Bank Policy Research
Working Paper No. 2881). Mimeo. http://econ.worldbank.org/
files/18081_wps2881.pdf

2. Asdlectionof ‘Learning Tools':
http://www.worldbank.org/education/economicsed/tool s/
tools_index.htm

Thislist of toolsincludes several ‘ hands-on modules' quotedin
thisbooklet:

»  School amalgamation in Barbados: a cost-benefit exercise
e Mauritius Higher and Technical Education Project: a case

study
Seealso, under ‘Learning Tools':
* RR: A program to estimate the rate of return to investment

ineducation
» Cost-effectiveness analysisin education
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3. Itemson project appraisal:
http://www.worl dbank.org/educati on/economicsed/project/
index.htm

4. A section on research:
http://www.worldbank.org/educati on/economicsed/research/
research_index.htm

Thisincludes:

i.  Keyreadings, including details of several booksand articles
on human capital concepts and cost-benefit analysis, listed
above under ‘References’; see:
http://mww.worldbank.org/educati on/economicsed/research/
keyread/keyread_index.htm

ii.  World Bank Publications, including several on cost-benefit
analysis (listed above, under References), including:
Devargjan et al., 1997; Psacharopoulos, 1995; Vawda et
al., 2003; World Bank, 1995. See:
http://www.worl dbank.org/educati on/economicsed/research/
wbpub/wbpub_index.htm

iii. Economics of Education Series, including several on cost-
benefit analysis (listed above, under References); see:
http://www.worl dbank.org/educati on/economicsed/research/
econseries/econseries _index.htm

There is a web site for the European research project: Public
funding and private returnsto education (PURE); see:
http://www.etla.fi/PURE/main.htm
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I1EP publications and documents

More than 1,200 titles on all aspects of educational planning have been
published by the International Institute for Educational Planning. A
comprehensive catalogue is available in the following subject categories:

Educational planning and global issues
General studies - global/developmental issues

Administration and management of education
Decentralization - participation - distance education - school mapping - teachers

Economics of education
Costs and financing - employment - international co-operation

Quality of education
Evaluation - innovation - supervision

Different levels of formal education
Primary to higher education

Alternative strategies for education
Lifelong education - non-formal education - disadvantaged groups - gender
education

Copies of the Catalogue may be obtained on request from:
I1EP, Communication and Publications Unit
information@iiep.unesco.org
Titles of new publications and abstracts may be consulted
at the following web site:
WWWw.unesco.org/iiep
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The International Institute for Educational Planning

TheInternational Institutefor Educational Planning (11 EP) isaninternational centrefor advanced
training and research inthefield of educational planning. It was established by UNESCOin 1963
and is financed by UNESCO and by voluntary contributions from Member States. In recent
years the following Member States have provided voluntary contributions to the Institute:
Denmark, Finland, Germany, Iceland, India, Ireland, Norway, Sweden and Switzerland.

The Ingtitute’s aim is to contribute to the development of education throughout the world, by
expanding both knowledge and the supply of competent professionalsin thefield of educational
planning. In this endeavour the Institute co-operates with interested training and research
organizationsin Member States. The Governing Board of the || EP, which approvestheInstitute’s
programme and budget, consists of a maximum of eight elected members and four members
designated by the United Nations Organization and certain of its specialized agencies and
institutes.

Chairperson:

Dato’ Asiah bt. Abu Samah (Malaysia)
Director, Lang Education, KualaL umpur, Malaysia.

Designated Members:

Carlos Fortin
Assistant Secretary-General, United Nations Conference on Trade and Development
(UNCTAD), Geneva, Switzerland.

Thelma Kay
Chief, Emerging Social | ssues Division, United Nations Economic and Social Commission
for Asiaand the Pacific (UNESCAP), Bangkok, Thailand
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