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Education plays a central role in preparing individuals to enter the labor
force, as well as equipping them with the skills to engage in lifelong learn-
ing experiences. There are, however, numerous dimensions of education–
labor market linkages. Rapid expansion of education has not necessarily
been accompanied by rapid economic growth in many developing coun-
tries. The education and labor market work program of the World Bank
has emerged out of a need to (i) conceptualize a holistic education–labor
market framework, (ii) identify the key policy issues faced both by
World Bank education task teams and client country policy makers, and
(iii) provide policy advice on how countries can use their education sys-
tems to contribute to the rapid growth of their respective economies and
explain why other countries have failed to do so.

The first phase of the work program focuses on the conceptual frame-
work for studying the linkage between education markets and labor mar-
kets and seeks to identify the key policy issues that need to be addressed
for education to contribute to positive labor market outcomes. The sec-
ond phase of the work program will focus on evidence from a wide range
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of countries to identify who benefits most from education, and the final
phase will identify concrete policy actions that have benefited countries
in the development of an educated, skilled workforce that has helped
these countries grow in the global economy.
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The objective of this study is to review what is known about the role of
education in improving labor market outcomes, with a particular focus
on policy considerations for developing countries. The report presents
findings from current literature on the topic, which offer new ways of
looking at the returns to education, together with evidence from four
original data analysis and background studies of education and labor
issues in Ghana and Pakistan.

Country studies on Ghana and Pakistan are used to substantiate find-
ings of the literature and illustrate the heterogeneity of education–labor
market linkages across regions. These countries were chosen because
they are representative of two of the poorest regions of the world and
because their inclusion in the analysis complements ongoing World Bank
work on education and labor market issues in those countries.

Key Findings

This report offers two types of findings: those relevant to the content of
educational policies and those relevant to the framework for education-
al policy making. Specifically, the report argues that educational policies

Overview
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need to be seen within a broader macroeconomic context if education is
to contribute to national economic growth. For example, policies aimed
at improving the skills of the workforce will have limited impact on the
incomes of those who acquire the skills, or on the performance of a
national economy, unless both labor and nonlabor policies are in place
that increase the demand for these skills.

Educational Policy Content
Education continues to yield high returns to individuals. Basic literacy and
numeracy generate excellent returns in labor markets in developing
economies, although the scale of these returns depends on the country
context and the country’s level of economic development.

If, however, the attainment of these basic skills takes 8 to 12 years of
education, as in the systems in the countries analyzed in this report, the
system is extremely inefficient. Similarly, if a 15-year-old enrolled in school
is unable to use his or her literacy skills for further learning and attainment
of knowledge, as indicated by low proficiency scores in international stu-
dent assessments, the education system has failed the individual.

The Millennium Development Goals assume that the completion of
primary education, along with the achievement of the other goals, will
help realize the goal of cutting in half the number of people living in
poverty worldwide by 2015. The data analyzed in this report indicate
that just increasing the quantity of education at the lower educational
levels will not raise earnings substantially, and thus not prove to be effec-
tive in helping people climb out of poverty. Given the increasing demand
for skills and the development of skills-biased technology, it could be that
the returns to primary education are low. However, the returns could also
be low because educational systems are failing to produce minimum
functional literacy and numeracy skills at the primary level. In either case,
the provision of high-quality, subsidized primary education continues to
be warranted, not only because it empowers people and helps reduce
inequality, but because countries with low levels of education could oth-
erwise remain trapped in technological stagnation and low growth.

In spite of improved primary education completion rates, fewer indi-
viduals might be attaining competitive skill sets. The World Development
Report 2007 (World Bank 2006) suggests that although curricula 
and teaching methods have remained largely unchanged in developing
countries over the years, employers are increasingly demanding strong

2 Linking Education Policy to Labor Market Outcomes
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thinking, communication, and entrepreneurial skills—demands largely
unmet by educational systems in the developing and transition
economies. Both general and core competencies and skills have become
increasingly valuable in labor markets that are characterized by change
and in which there is a constant need to adapt to new developments in
technology and working methods.

The literature on human capital accumulation indicates that high-
quality education at the primary level generates the highest returns, both
at the primary level and all levels thereafter. Early investment in cogni-
tive and noncognitive skills produces a high return and lowers the cost of
later educational investment by making learning at later ages more effi-
cient. When investments are made in individuals at a later stage in their
lives, in adolescence, for example, or when the quality of skills provided
at the earlier stage of education is low, then baseline skills and the mar-
ginal productivity of later educational investments will also be low.
Therefore, investing in quality learning in early childhood is essential.
Recent evidence suggests that the earlier in childhood these investments
are made to develop cognitive and social skills, the better the long-term
impacts on skills and labor market outcomes. Evidence also suggests that
the efficiency of education at this level would be further enhanced by
parallel investments in children’s health.

Improvements to the quality and efficiency of basic education are
urgently needed, in both developing and transition countries. These
goals require policies that focus on (i) improving the efficiency of educa-
tional spending, so that the development of core skills does not require
eight or more years, and (ii) adapting the curriculum of basic as well as
postbasic education to develop the skills increasingly in demand in the
global labor market: critical thinking, problem solving, and behavioral
(that is, noncognitive) skills, as well as skills in information technology.

Although a number of studies indicate that achieving literacy and
numeracy skills in developing countries has a high cost, more research
on this topic is needed. In fact, the direct and indirect costs of develop-
ing these basic skills are not commonly estimated in the literature. By the
standards defined by UNESCO, such basic skills should be completely
mastered by the end of the primary school cycle, that is, with five years
of schooling; however, evidence suggesting the need for 8–12 years of
schooling to attain these skills points to the high cost of the attainment of
these skills.

Overview 3

DID-EL-fin1.qxd  3/26/08  9:18 PM  Page 3



Multisectoral Framework for Educational Policy
Different macroeconomic and country contexts create very different
labor market demands and associated rewards, suggesting that educa-
tional policy needs do not follow traditional development groupings or
categories. Given the heterogeneity of labor market outcomes for individ-
uals with the same level of education, not all individuals benefit equally
from education in the labor market of a given country, nor do all levels of
education reap similar rewards. With respect to Ghana and Pakistan, it is
revealing that these developing countries show different patterns in
returns to education. In Pakistan, high returns are seen at all levels of edu-
cation, particularly among women in wage employment, and these
increase at higher levels of education, whereas higher returns are appar-
ent only at the highest level of education in Ghana.

To gain a comprehensive picture of education–labor market linkages
in any country, supply-side analysis needs to be complemented with
demand-side analysis. If education is to promote economic growth, edu-
cational policies must consider both the supply of education (quality and
efficiency) and the demand for education (labor market policy, specifical-
ly, and nonlabor policies that affect the labor market, such as foreign
direct investment [FDI] and technological development). Without an
integrated, multisectoral approach to educational policy, the links
between nonlabor policies and the labor market can result in a mismatch
between education and the skills in demand.

The role that FDI flows, trade penetration, and industrial policies play
in inducing skills-biased technological change, and thus affecting the
demand for education, merits greater research. In particular, the issues of
how demand for education increases with broader policy changes in the
global economy and how countries can ensure that they maintain a com-
petitive workforce (capable of responding to the changing needs of the
economy) need to be better understood.

Policies aimed at improving the skills of the workforce will have limit-
ed impact on the incomes of those who acquire these skills, or on the per-
formance of a national economy, unless other policies are in place that
increase the demand for those skills. In Ghana, for example, the largest
demand for labor is overwhelmingly in the domestic market, where self-
employment has expanded much more rapidly than wage employment.
The return to skills in the domestic market is, however, very low. These
two facts are linked. As long as the demand for low-educated labor fails
to rise as fast as the supply, the price of skills will inevitably remain low.

4 Linking Education Policy to Labor Market Outcomes
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While improving the quality and quantity of skills is part of any educa-
tional package, it is only part—the package will fail unless the issue of job
creation is addressed. The supply of adequate jobs for the labor force is a
central concern of any policy maker. However, the issue is not simply
whether an adequate number of jobs exist, but whether these jobs are of
adequate quality.

If the major issues that affect education–labor market linkages origi-
nate in the demand side of the labor market, further expansion of educa-
tion is unwarranted without attempting to address these issues. For exam-
ple, subsidies in tertiary education need to be accompanied by the
creation of an environment conducive to investment and technological
progress. In the absence of such an environment, countries will find their
population emigrating for better opportunities and governments will
need to continue subsidizing education to compensate for weak effective
demand.

The framework within which educational supply and demand are ana-
lyzed needs to be broadened to include a country’s macroeconomic situ-
ation, investment climate, and labor market policies. A more comprehen-
sive framework will not only strengthen the diagnostic capacity of
education supply and demand analysis, it will also streamline the policy
approach to education issues.

Overview 5
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Recent years have seen renewed interest in the study of the links between
education and labor market success, motivated by a search for the causes
of growing disparities between more- and less-educated workers and by
the existing wage differentials for workers with the same level of educa-
tion. Concurrently, policy concerns have arisen about the relative costs
and benefits of various levels of education, in particular, postbasic and
higher education in countries worldwide. A new focus on the roles of
both quantity and quality of human capital in the development process,
moreover, has given policy makers new appreciation of the importance of
education–labor market linkages.

The objective of this study is to review what is known about the role
of education in improving labor market outcomes, with a particular focus
on policy considerations for developing countries. The report presents
findings from current literature on the topic, which offer new ways of
looking at the returns to education, together with evidence from four
original data analysis and background studies of education and labor
issues in Ghana and Pakistan.

The Ghana and Pakistan country studies are used to substantiate find-
ings of the literature and illustrate the heterogeneity of education–labor
market linkages across regions. These countries were chosen because they

C H A P T E R  1
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are representative of two of the poorest regions of the world and because
their inclusion in the analysis complements ongoing World Bank work on
education and labor market issues in those countries.

The standard human capital model is based on the idea that individ-
uals choose their optimal level of education so as to equalize marginal
returns and marginal costs (Becker 1964). Although estimating such
returns requires complex econometric analysis of education–labor market
linkages, this type of analysis remains the most commonly used method
for determining how individuals benefit from education and for estimat-
ing the poverty-reducing potential of different levels of education.

For a comprehensive picture of education–labor market linkages, how-
ever, this supply-side analysis needs to be complemented with demand-
side analysis. The supply of adequate jobs for the labor force is a central
concern of any policy maker. However, the issue is not simply an ade-
quate number of jobs for the workforce, but whether these jobs are of
adequate quality. The two groups of issues that need to be explored from
the demand side, therefore, include policy issues related to markets other
than labor markets and policy issues that affect the operation of labor
markets. The former might include government policy on foreign direct
investment (FDI) or technological advancement (de Ferranti et al. 2003),
whereas the latter might more directly concern labor market regulations
and the match (or mismatch) of skills and education in labor markets.

Education and relevant skills remain the main determinants of good
labor market outcomes for individuals. Although labor market outcomes
depend on a myriad of factors—household labor supply decisions, the
influence of the product market on the labor market, the investment cli-
mate in a given country, growth and productivity, financial markets, and
FDI—education and skills can be regarded as necessary, but by no means
sufficient, for achieving favorable labor market outcomes. A country’s
development and edge in the global economy, therefore, depend on the
creation of a highly skilled workforce with the ability to access, adapt,
apply, and create new knowledge and technologies.

Education plays a central role in preparing individuals to enter the
labor force and in equipping them with the skills needed to engage in
lifelong learning experiences. Vast research literature provides evidence
of the value of investing in education to develop human capital and of its
contribution to economic development and growth (see, for example,
Hanushek and Kimko 2000; Krueger and Lindahl 2000; Hanushek and
Woessmann 2007). The primacy of education stems not only from its

8 Linking Education Policy to Labor Market Outcomes
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fundamental role in increasing individual earnings, but also from its
noneconomic benefits—such as lower infant mortality, better participation
in democracy, reduced crime, and even the simple the joy of learning—
that enhance and enrich the quality of life and sustain development (Case
2001). Economists have speculated that these social returns to education
may be higher even than the private returns, where returns are defined
simply as the benefits of education net of its costs (Currie and Moretti
2003; Moretti 2004a, 2004b).

Economic policy interest in education is, in general, linked to its
potential to increase earnings and reduce poverty. Much of the focus in
the literature has thus been on economic returns to education. Estimates
of the returns to different levels of education (primary, secondary, terti-
ary), different types of education (general and vocational), and different
subjects (medicine, law, agriculture, humanities, and so on) are extensive-
ly used for various policy and evaluation purposes. For instance, intrasec-
toral budgetary allocations are sometimes justified on the basis of the esti-
mated returns to different levels and types of education. Similarly, some
governments consider the economic returns to different degree subjects
in setting fees for different university courses.

This report emphasizes the importance of a holistic approach to ana-
lyzing education–labor market issues, with particular stress on education
market diagnosis. The role of education needs to be seen in a broader
macroeconomic context to ensure that education contributes to the
growth of a country’s economy. The role of FDI flows, trade penetration,
and industrial policies in inducing skills-biased technological change, and
the impact that these factors have on the demand for education, is an
under-researched area of inquiry. Specifically, this study calls for a focus
on how demand for education increases with broader policy changes in
the global economy and how countries can ensure that they maintain
competitive workforces (ones capable of responding to the changing
needs of the economy).

Written from the perspective of an education specialist, this study
attempts to identify the key policy issues that facilitate education’s role
in improving labor market outcomes, through both better access to
opportunities and better returns to education. Micro data from the
Ghana and Pakistan country studies are used throughout the report to
illustrate the complexities of education–labor market linkages.1 Chapter
2 develops the conceptual framework for understanding education–labor
market linkages. Based on this framework, chapter 3 assesses the supply

Introduction 9
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of education measured by educational outcomes and their impacts on
labor market outcomes. Chapter 4 discusses the demand for labor within
the broader policy context and draws mainly on the Ghana case study.
Chapter 5 concludes with the major policy implications revealed by the
analysis. The appendixes present supplemental information on both
methodology and educational research. Appendix 1 presents a brief sum-
mary of the method commonly used to analyze education–labor market
linkages; appendix 2, the methodology used for the Pakistan and Ghana
case studies; and appendix 3 summarizes a number of studies on returns
to basic educational skills conducted in countries worldwide.

Note

1. In addition to household surveys, the Ghana studies also make use of existing
data and analysis from the Ghana Manufacturing and Enterprise Survey (sim-
ilar to the Investment Climate Assessment Survey of the World Bank) to
explore demand aspects of the Ghanaian labor markets.

10 Linking Education Policy to Labor Market Outcomes
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At the most basic level, the linkages between education and the labor
market can be defined as a three-tiered relationship: the determinants of
education determine educational outcomes, which, in turn, determine
the labor market outcomes of individuals (see figure 2.1). The relation-
ship between the education “market” and labor markets is, however, much
more intricate, with many players active at various levels. Most impor-
tant, the country context (seen at the extreme right-hand side of figure
2.1) plays an overarching role in the school-to-work transition and edu-
cation decisions made at the micro level. This context includes welfare
systems (for example, free education, incentives for education at different
levels, the social protection system, and labor market support to the
unemployed), as well as the overall macroeconomic context.

The first tier of linkages—the determinants of education—include
demand-side as well as supply-side factors (seen as the first horizontal
row in figure 2.1). On the demand side, these determinants are child and
family characteristics and community and societal characteristics. On the
supply side, they are school characteristics and other inputs.
Governments can and do influence how these four determinants affect
educational outcomes. For instance, schools in most developing countries

C H A P T E R  2
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are generally administered by national governments, which have consid-
erable authority over such crucial issues as school facilities, pedagogy, lan-
guage of instruction, textbooks and other materials, and the training of
teachers, among many other factors.

The perceived quality of schooling that a government supplies its citi-
zens affects the demand for that education because, if given a choice, fam-
ilies are more likely to enroll their children in good schools. Certain other
policies also affect demand-side determinants of educational outcomes.
For instance, government incentives, such as targeted reductions of school
fees or conditional cash transfers, have proved successful in encouraging
families to send their children to school in numerous countries.

At the second tier of educational outcomes, the quality and quantity
of education are determined by a range of factors, including an individ-
ual’s family and community, school characteristics, time spent in the edu-
cation system, and the type of education.1 Number of years spent in the
formal education system is a first-order educational outcome. This time
enables students to attain higher-order educational outcomes, such as
skills and degrees, which often function as signals that a person possesses
useful skills and knowledge. In this context, a general versus technical or
vocational educational track has strong repercussions on labor market
entry. Important educational outcomes thus include cognitive and tech-
nical skills; general and specific knowledge; and values that help prepare
individuals to enjoy healthy, productive, and fulfilling lives. Degrees
attained and grades completed, however, often remain among the key
determinants of labor market outcomes because people who have an ade-
quate education have more chances of ending up employed.

Labor markets, broadly defined as the buying and selling of labor serv-
ices (Fields 2007), are distinguished by two types of employment: (i)
wage and salaried employment, where labor is sold to others; and (ii) self-
employment, where workers sell services and labor to themselves.
Although an oversimplification, because the definitions of formal and
informal employment encompass a number of other dimensions, wage
and salaried employment largely falls under formal employment and self-
employment falls under informal employment.

As seen in figure 2.1, employment is the basic labor market outcome
of education for individuals. There are three fundamental ways in which
education affects this outcome. First, those with fewer skills, less knowl-
edge, and fewer degrees are less attractive to potential employers and less
prepared to start their own businesses. Second, individuals who followed

12 Linking Education Policy to Labor Market Outcomes
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a vocational or technical education track will enter different occupations
from those who followed a general education track. In fact, most labor
market models with skill differentials are based on this assumption. A
third way in which educational attainment affects employment is by
ensuring greater earnings within an occupation (although much depends
on the quality of education as well).

In both formal and informal employment, apprenticeships and on-the-
job training are part of education as well as labor market outcomes. In
particular, formal schooling systems in developing economies, especially
those with large, pervasive informal sectors, may not be the only impor-
tant channel for acquiring employment skills. Many workers acquire skills
through apprenticeships in informal or traditional training systems. While
often directly linked to the labor market, the skills that such apprentices
acquire may or may not enable them to access higher-skill and better-
remunerated employment opportunities. In certain cases, but more likely
in formal than in informal employment sectors, governments can estab-
lish policies that encourage firms and small businesses to offer apprentice
or training activities or positions if these outcomes appear desirable.

The second possible initial labor market outcome is joblessness, a
category that combines the unemployed (people who are not working,
but available and seeking work) and those who are out of the labor
force. Although unemployment may be a normal state during the job
entry process, extended spells of inactivity tend to have strong associa-
tions with issues such as health problems, drug addiction, and social
unrest (O’Higgins 2002), and therefore merit special attention from
policy makers.

Finally, another important consideration in labor market outcomes is
that employment status can change over time—people who are
employed can become unemployed and vice versa throughout their
working lives. This change of status is indicated in figure 2.1 by a dashed
line because it does not imply causality.

Higher-order labor market outcomes are affected by educational out-
comes and their determinants, as well as by previous employment. For
people who are formally employed, higher-order outcomes can include
increased wages and access to further on-the-job training and promotions.
For people who are informally employed, these outcomes can include
enhanced productivity, access to credit, and business expansion, among
others. Finally, job stability and satisfaction are outcomes that accrue to
both types of workers. The role that education plays in shaping outcomes

14 Linking Education Policy to Labor Market Outcomes
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at this level has been much less studied than employment outcomes, par-
ticularly in developing countries, and is thus less understood. Perhaps
degrees attained by young people have greater weight during the school-
to-work transition (Van der Velden 2007), whereas skills and knowledge
prove more important in the long term. However, if the skills acquired in
education relate to a very specific occupation, technological change could
make these obsolete.

Note

1. Type of education can be the result of conscious choice or chance (that is, the
type of education to which a student managed to gain access). A large number
of education systems follow academic tracking, in which certain fields of edu-
cation are open only to students who demonstrate high achievement in school
or school exit examinations. Discussion of this topic is outside the scope of this
paper and will be analyzed in an upcoming paper by Human Development
Network, Education Department.

The Conceptual Framework 15
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Education and relevant skills are a necessary condition for good labor
market outcomes for individuals. Quality, including the content of edu-
cation, and quantity (number of years in education) together determine
the economic impact of a particular level of education in the labor mar-
ket. This chapter expands on the second tier of the framework developed
in chapter 2 (see figure 2.1) by assessing the supply of education through
educational outcomes and their impacts on labor market outcomes.

Basic Cognitive Skills and Quality of Education

Evidence suggests that cognitive skills have large economic effects on
individual earnings and on national growth (Hanushek and Woessmann
2007) and that workers’ productivity depends both on years of educa-
tion and what is learned at school (Heckman, Layne-Farrar, and Todd
1995; Murnane, Willett, and Levy 1995). Although a number of interpre-
tations are more encompassing, basic cognitive skills can be defined as lit-
eracy (the ability to read and write in a language) and numeracy (the abil-
ity to perform simple mathematical operations).

C H A P T E R  3

Educational Outcomes and Their
Impact on Labor Market Outcomes

17
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In the empirical literature on the effect of basic cognitive skills on
earnings, both self-reported literacy and numeracy and scores on special-
ly designed tests to measure functional literacy and numeracy from vari-
ous perspectives have been used (see, for example, Boissiere, Knight, and
Sabot 1985; Alderman et al. 1996; Behrman et al. 1997; Behrman, Ross,
and Sabot 2002).1 Generally speaking, the estimated effects of basic cog-
nitive skills on earnings are significant and positive. One study on the
United States (Murnane,Willett, and Levy 1995), for example, found that
cognitive skills were strong predictors of wages during the 1980s, appar-
ently stronger than they had been in the 1970s. Similarly, researchers
found strong positive effects of numeracy and literacy on earnings in
other developed countries, including Canada and the United Kingdom
(McIntosh and Vignoles 2001; Finnie and Meng 2001, 2002; Green and
Riddell 2003). Other research reports similar findings, including a num-
ber of studies on developing countries (see appendix 3 for a summary of
several studies).2

Research suggests that basic literacy and numeracy skills matter
greatly to people’s economic outcomes, whether through the indirect
effect of occupational sorting or a direct effect on earnings. In the coun-
try studies for Pakistan and Ghana, conducted to illustrate this report,
wage employment and self-employment are much better remunerated
occupations than agriculture. Individuals who can read and write are
therefore much less likely to work in agriculture in both countries (see
table 3.1).3 Even in the informal sector, lack of basic literacy and numer-
acy can hinder the success of an individual in the labor market. Haan and
Serriere (2002) identify these skills as one of the basic training needs in
the informal sector; in its absence, trainability and consequent skill
achievements are limited.

As shown in figure 3.1, the returns to being literate are high in both
Pakistan and Ghana, conditional on being in one of the occupational
states in table 3.1. In fact, older literate women in Pakistan earn a premi-
um of almost 200 percent, a result that reflects the scarcity premium,
because far fewer women than men are literate in the country. The pic-
ture in Ghana, where the earnings premium is not as high for women
compared with men, is quite different.

Notwithstanding the high earnings premiums associated with literacy
shown in figure 3.1, an important issue for economists and policy mak-
ers is the cost associated with developing these skills in individuals,4 costs
that are not commonly estimated in the literature. According to the
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International Standard Classification of Education 1997 (ISCED97), pri-
mary education—or the first five years of school—is the level at which
these basic competencies should be mastered. However, a number of
studies indicate that the costs associated with achieving these skills in
individuals in developing countries are much higher; for instance,
Hanushek and Woessmann (2007) suggest that often even nine years of
schooling in an average developing country does not necessarily mean
that students have become functionally literate.

Evidence for the countries evaluated for this report suggests that it
takes men 10 years and women 12 years to acquire literacy in Ghana.5 In
Pakistan, approximately 8 years of schooling are needed to acquire basic
(self-reported) cognitive skills (including the ability to read a simple sen-
tence and write one’s own name). Comparative data from the reading
component of the standardized Programme for International Student
Assessment (PISA), moreover, indicates that these basic cognitive skills
are often insufficient to enable students to continue to advance their

Educational Outcomes and the Impact on Labor Market Outcomes 19

Table 3.1 Marginal effects of literacy and numeracy on occupational outcomes 
by gender and age group in Ghana and Pakistan 
(percentage; comparative category: wage employment)

Pakistan Ghana
Young (age 30 

years and younger) Old (age > 30) All ages (16–65)
Men Women Men Women Men Women

1. Self-employment
Can solve simple math problem 3.4 0.9 4.2 0.9 -0.1 10.1
Can read and write 5.2 -0.4 3.8 -0.1 1.4 1.0

2. Agriculture
Can solve simple math problem 1.4 2.5 2.4 1.8 -9.7 -16.0
Can read and write -9.3 -9.8 -13.6 -9.2 -18.3 -16.2

3. Unemployed
Can solve simple math problem 1.2 -2.2 -0.7 -2.5 0.8 0.4
Can read and write 3.6 1.4 0.8 0.1 0.3 -0.1

4. Out of labor force
Can solve simple math problem -5.8 -3.4 -0.5 -3.2 -2.7 4.1
Can read and write 6.7 7.9 2.0 7.8 2.5 2.1

Source: Kingdon and Soderbom 2007a, 2007b.

Note: These results are based on the multinomial logits reported in the background studies on Ghana and Pakistan.
See appendix 2 for a summary of the methodology. Numbers in bold are statistically significant.
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knowledge. The Organisation for Economic Co-operation and
Development’s (OECD’s) PISA measures the ability of individuals to
construct, expand, and reflect on what they have read in a text. Low pro-
ficiency on the test (below level 1) indicates that such students have “seri-
ous difficulties in using reading literacy as an effective tool to advance and
extend their knowledge and skills in other areas” (OECD 2007, p. 295).
Whereas an average of 12.7 percent of students score at or below level 1
(low proficiency) on the PISA across OECD countries, more than 50 per-
cent of students score at or below this level in a number of developing
countries.6

These findings highlight the importance of improving the quality of
schooling so that a given number of years of education lead to higher
cognitive skills. A better-quality education system could produce simi-
lar literacy levels at lower cost because it would use the time and
resources spent on teaching more efficiently. A study by Behrman, Ross,
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Figure 3.1 Returns to basic literacy skills, Pakistan and Ghana

Source: Estimated from Pakistan Integrated Household Survey (PIHS) 2001–02 and Ghana Living Standards 
Survey (GLSS) 1998 (Kingdon and Soderbom 2007a, 2007b).

Note: Only statistically significant returns in the three employment categories are plotted.
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and Sabot (2008) suggests, for instance, that completing grade 8 in
Pakistan after a low-quality primary education yields a 2.8 percent rate
of return; however, a high-quality primary education would yield a
return of 13.0 percent.

Recent research provides even more compelling reasons for improving
the quality of education, particularly at the basic and even prebasic level.
Evidence shows, for example, that there are critical, sensitive periods in
the development of a child when different types of abilities appear easi-
er to acquire (Cunha and Heckman 2007). Both cognitive and noncogni-
tive skills build on learning attained in preceding stages of education. A
similar pattern is observed in the labor market, where, according to the
OECD (2007), the skill differences with which individuals leave initial
education are often reinforced in job-related continuing education and
training.

The literature on human capital accumulation shows that over the
lifetime of an individual, early investment in cognitive and noncognitive
skills produces a high return, lowering the cost of later investment by
making learning at later ages more efficient. The model developed by
Cunha et al. (2006), shown in figure 3.2, suggests that when educational
investments are made in individuals at a later stage in life, at adolescence,
for instance, the marginal productivity of such investments will be low if
the quality of skills provided at earlier stages of education was low.

Returns to “Quantity” of Education: The Changing Trends

In attempting to identify the exact causal effect of education on labor
market outcomes, the basic problem encountered is that innate ability
and years of education are likely to be highly correlated. That is, more-
able people generally find it easier to learn cognitive skills and complete
higher school grades.Therefore, it is unclear whether the estimated return
on education represents a return on human capital (skills acquired
through education) or merely a return to ability.

Although the human capital theory suggests that education enhances
worker productivity, the screening (or credentialist) hypothesis argues
that employers might use education as a way to identify the most-able
workers. That is, the apparent large economic returns to education might
really accrue not so much to education as to ability, with which educa-
tion is usually highly correlated. If true, the screening hypothesis would
weaken the efficiency rationale for public investment in education, lead-

Educational Outcomes and the Impact on Labor Market Outcomes 21

DID-EL-fin1.qxd  3/26/08  9:18 PM  Page 21



ing to the conclusion that society derives less benefit from the education
of individuals than do individuals themselves (that is, the social returns on
education are less than the private returns).

Empirical analysis of these issues is difficult because the labor market
outcomes of both the screening and the human capital models are very
similar (see Hanushek and Woessmann 2007). Nevertheless, a recent
review of the empirical evidence and theory by Lange and Topel (2006)
concludes that there is little proof that the social rate of return could be
lower than the private rate of return on schooling. The evidence indicates
that education raises human capital, which raises productivity, confirming
the efficiency rationale for education.

The review of existing literature on economic returns to education
conducted for this study, as well as previous reviews (see Psacharopoulos
and Patrinos 2004), revealed a wide range of estimates and empirical
approaches for estimating the actual causal effect of education on earn-
ings. The more significant patterns observed in the literature include the
following:
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• The highest returns on education are observed in low- and middle-in-
come countries where the educational attainment of the population is
still low (see table 3.2).

• In some low-income countries, especially in rural settings, the returns
on education are very low, which suggests the existence of wage distor-
tions in the employment that is available.

• As countries reach a higher level of economic development and their
inhabitants attain a higher level of education, the returns to education
begin to fall.

• The private returns to higher education, especially for men, are increas-
ing at a higher rate than those to other educational levels. Because lim-
ited access to higher education is still a reality in many countries, high-
er education could actually work to worsen the distribution of income
in these countries.

• Women still garner higher returns to their schooling investments, espe-
cially at low educational levels.

With rapidly expanding primary education, the relative returns to var-
ious levels of education may be changing. Thus, labor market returns are
no longer generally characterized by the commonly assumed concave
relationship with education that implied diminishing returns to addition-
al years of schooling, for which evidence has been found in the past
(Psacharopoulos 1994). In fact, a number of studies now confirm that
there is a larger return to higher levels of education than to lower levels.
For instance, countries as diverse as Brazil, Chile, Côte d’Ivoire, Ghana,
Indonesia, Mexico, Pakistan, the United States, and a number of others

Educational Outcomes and the Impact on Labor Market Outcomes 23

Table 3.2 The coefficient on years of schooling: Rate of return, regional averages
(percent)

Mean per capita Coefficient
(US$) Years of  schooling (percent)

Asia 5,182 8.4 9.9
Europe/Middle East/North Africa 6,299 8.8 7.1
Latin America/Caribbean 3,125 8.2 12.0
OECD 24,582 9.0 7.5
Sub-Saharan Africa 974 7.3 11.7
World 9,160 8.3 9.7

Source: Psacharopoulos and Patrinos 2004.
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have recently seen an increase in returns to postsecondary education
compared with primary education (see Schultz 2003; de Ferranti et al.
2003; Manacorda, Sanchez-Paramo, and Schady 2005; Kingdon and
Soderbom 2007a, 2007b).

The case studies on Pakistan and Ghana illustrate divergent patterns
in returns to different levels of education, as shown in table 3.3 (data is
conditional on respondents being in either wage, self-, or agricultural
employment). In Pakistan, the marginal returns to education are generally
substantially lower for men than women in both wage and self-employ-
ment, although not in agriculture. For young people in Pakistan, the
returns to primary education are much lower than the returns to subse-
quent levels of education. For the older age group, however, the magnitude
of the difference between educational levels is not that large. For Ghana,
even the marginal returns to an additional year of primary education are
high for men who are self-employed. For the self-employed, then, basic
education appears to be an attractive investment. However, the big pay-
off in Ghana is for tertiary education in wage employment, although 
marginal returns to tertiary education are lower for men (12.8 percent)
than for women (18.0 percent) (but this gender difference is not statisti-
cally significant). Overall, however, the evidence for Ghana suggests that,
with the exception of self-employed men, the returns to education are
substantially higher at the highest levels of education.

Figures 3.3 and 3.4 show the relationship between education and pre-
dicted earnings for Pakistan and Ghana, respectively. In Pakistan, the
returns to education for men remain lower than the returns for women,
with the exception of older agricultural workers. Nevertheless, women in
the country actually have much lower levels of earnings than men. Thus,
although the slope of the education-earnings relationship is steeper for
women than for men in Pakistan, the intercept of the wage regression is
much higher for men. This is clear from the graphs of predicted earnings
in figures 3.3a through 3.3c, where the slope of the education-earnings
relationship is steeper (at least on balance) for women, but the intercept
is far lower.

In Ghana, there is pronounced convexity in wage returns for both men
and women (that is, higher returns to higher levels of education).
Women’s somewhat higher returns at secondary and tertiary education
levels imply that the gender gap for waged workers narrows at higher lev-
els of education. While there is some suggestion of convexity for women
in self-employment and for both genders in agriculture, neither of these
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Table 3.3 Return to an additional year of schooling by level of education and 
type of employment, Pakistan and Ghana

Pakistana Ghanab

Level of schooling and Age 30 and under Over age 30
type of employment Men Women Men Women Men Women

Primary
Wage employment 1.4 9.2 4.7 15.3 0.7 2.5
Self-employed -3.7 3.9 2.2 6.0 12.5 0.4
Agriculture 10.8 23.8 11.4 7.1 -2.7 2.8
Middle school
Wage employment 1.7 15.1 4.5 15.5 8.8 0.1
Self-employed 9.1 12.6 3.4 -37.3 -13.3 5.7
Agriculture 0.9 -16.3 10.9 -47.3 -8.1 -7.7

Secondary
Wage employment 6.6 12.3 7.6 27.7 0.2 7.0
Self-employed 1.7 -25.2 10.9 43.3 10.9 -4.4
Agriculture 15.0 76.7 12.3 -205.3 14.6 9.4

Higher secondary
Wage employment 5.9 4.3 5.7 8.6 n.a. n.a.
Self-employed 4.7 69.1 14.6 37.5 n.a. n.a.
Agriculture -14.0 -142.6 10.5 .. n.a. n.a.

Tertiary
Wage employment 17.7 19.9 14.4 -13.1 12.8 18.0
Self-employed 26.1 -9.1 6.1 101.6 -7.3 10.5
Agriculture 27.5 50.6 57.2 .. 7.1 1.1

Source: Estimated from the Pakistan Integrated Household Survey 2001–02 and Ghana Living Standards Survey
1998 (Kingdon and Soderbom 2007a, 2007b). See appendix 2 for summary of methodology.

Note: .. = not estimated because no values in data sets; n.a. = Not applicable. Bold numbers indicate that the mar-
ginal return to education at a given level of education differs in a statistically significantly manner from the margin-
al return at the education level immediately below it.

a. For Pakistan, the marginal return on a year of primary schooling is calculated as the coefficient on the primary
school dummy variable divided by 5, because there are 5 years in the primary school cycle. The marginal return to
a year of middle-level schooling is calculated as the coefficient on the middle school dummy minus the coefficient
on the primary school dummy, divided by 3, because there are 3 years in the middle school cycle (grades 6, 7, and
8); and so on for other levels of education.

b. For Ghana, the marginal return to a year of primary schooling is calculated as the coefficient on the primary
school dummy variable divided by 6, because there are 6 years in the primary school cycle. The marginal return to
a year of middle-level schooling is calculated as the coefficient on the middle school dummy minus the coefficient
on the primary school dummy, divided by 3, because there are 3 years in the middle school cycle (grades 7, 8, and
9); and so on for other levels of education. Both secondary and tertiary levels of education are assumed to be 3-
year cycles.
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indications is statistically robust. These findings mean that in countries in
which the highest returns to education accrue only to the higher levels of
education, rapidly increasing education only at lower education levels
will not raise earnings substantially and will not prove to be an effective
means of poverty alleviation in wage employment.

Higher returns to postbasic education in Pakistan and Ghana and a
number of other countries could be explained by one of two underlying
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conditions. First, returns to higher education are likely to increase if the
supply of better-educated workers grows more slowly than the derived
demand for these workers (Acemoglu 2002). This gap between demand
and supply may result from a skills-biased technical change, a change in
the openness of an economy that increased FDI, or specific institutional
changes.7 Because different countries are at different stages of economic
development, one or more of these factors may explain the convex pro-
file of educational returns.
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Second, returns to primary education are likely to be lower if the qual-
ity of primary education is low. Despite higher basic education comple-
tion rates, fewer individuals might be acquiring the skill sets in demand
by the labor market. The World Development Report 2007 (World Bank
2006), for example, suggests that although curricula and teaching meth-
ods have remained largely unchanged in developing countries over the
years, employers are demanding strong thinking, communication, and
entrepreneurial skills—a demand largely unmet by educational systems in
the developing and transition economies.

The implications of a convex relationship between levels of education
and labor market returns are considerable, and include, first, the possi-
bility that subsidized postbasic education might contribute to, rather
than alleviate, income inequality. For instance, Schultz (2003) suggests
that in countries where public subsidies to postbasic education are high,
as in a number of African countries, convexity suggests that the high level
of public transfers made to students enrolled at this level of education
benefits students whose families were relatively better educated in the
past.8 In such cases, education policies contribute to sustaining income
inequality.

Second, existing education and labor market policy is predicated on
the assumption that returns to education are greatest at the primary level
and progressively lower at secondary and tertiary levels. The Millennium
Development Goals (MDGs) also assume that the completion of basic
education, along with the attainment of the other MDGs, will help real-
ize the goal of halving the number of people living in poverty by 2015.
If, however, the relationship between education and earnings is convex
(or even linear), increasing education only at low education levels will
not raise earnings substantially and alone will not prove an effective
means of helping people to overcome poverty.9

Both of these findings indicate that a more efficient allocation of edu-
cational resources might be needed to reduce income inequality in devel-
oping countries. Most of the studies cited to this point based their analy-
ses on estimates of the average rates of return to education, that is, on
measuring returns for the mean individual with mean characteristics.
However, returns to education can be heterogeneous across people, a
finding that has implications for the inequality-reducing role of educa-
tion. For instance, for varying reasons some individuals may benefit more
from the same level of education. A policy maker would be interested in
being able to discern such differential impacts for effective policy making.
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A number of studies have investigated if and how schooling affects the
conditional distribution of earnings at different points in the wage distri-
bution. Quantile regression (QR) analysis is a useful tool for examining
the way in which the contribution of schooling varies along the earnings
distribution. Increasing returns as one goes from the lower to the higher
end of the earnings distribution can be interpreted as indicating that abil-
ity and education complement each other, with more-able workers bene-
fiting more (through higher earnings) from additional investment in edu-
cation. However, a negative relationship between ability and returns to
education (decreasing returns as earnings quantiles increase) suggests that
education and ability are substitutes. Finally, if there is no distinct pattern,
average returns (in the absence of estimation biases) capture the overall
profitability of education.

The estimation of returns to education using QR is more informative
than the mere statement that, on average, one more year of education
results in a certain percentage increase in earnings; QR can investigate
how wages vary with education at the 25th (low), 50th (median), and
75th (high) percentiles of the distribution of earnings. To the extent that
observations close to the 75th percentile are accepted as indicative of
higher “ability” than lower percentiles (on the grounds that such observa-
tions have atypically high wages, given their characteristics), quantile
regressions are informative of the effect of education on earnings across
individuals with varying ability.10

There is now a body of literature investigating the pattern of returns
to an additional year of education along the earnings distribution using
QR analysis. For instance, Martins and Pereira (2004) examined quantile
returns for a number of European countries for a single year in the 1990s
and found that the returns increased by each quantile for all countries
except Greece, for which returns decreased moderately.11 Patrinos,
Ridao-Cano, and Sakellariou (2006) found that returns increased with
quantiles for eight Latin American countries. However, in seven out of
eight East Asian countries analyzed in the study, returns decrease by
quantiles. Patrinos and colleagues suggest that differences in the docu-
mented patterns of returns to educational levels can be linked to the dif-
ferent developmental stages of individual countries. Therefore, differen-
tial returns to the same levels of education might be a result of job
mobility in developed countries, scarcity of skills in developing coun-
tries, differential exposure to market forces, and differential access to
quality education.12
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Such studies have important policy implications. For instance, do poor
individuals earn lower returns on the same level of education than the
rich? If so, could it be because the poor have access only to poor-quality
schooling? In this case, the quality of schools the poor attend needs to be
improved. Successful policies that have improved access to better quali-
ty schools for the poor include vouchers13 and public-private partnerships
to provide quality education to underserved areas,14 among others. Yet,
poor individuals might earn lower returns on the same level of education
because individuals with characteristics other than schooling, such as
ability and motivation, tend to benefit more from education—skills tend
to beget skills (di Gropello 2006). This result generally occurs when labor
markets are sufficiently competitive. For instance, Patrinos and Ridao-
Cano (2006) suggest that the more competitive a job market, the more
likely it is that increasing returns to education by quantiles will be
observed. In such cases, governments may choose to emphasize the
development of skills other than basic cognitive skills, either in schools
or through external mentoring programs for young individuals. The need
to acquire behavioral or communication skills might, moreover, be partic-
ularly high among children from low socioeconomic backgrounds.

Turning to the case studies of Ghana and Pakistan, QR analysis uncov-
ers differing patterns of returns to schooling by earnings quantile, both
between the two countries and between genders in each country (see
tables 3.4a and 3.4b).

The results for Ghana show that for both men and women, there is a
consistent pattern of different returns to education in wage employment
at different points of the conditional earnings distribution. Returns to
education are highest in the lowest earnings group (bottom quantile) and
lowest in the highest earnings group (top quantile). For both men and
women, the difference between the top and bottom quantiles is statisti-
cally significant, although the size of the difference is nearly twice as big
for women as for men. Similar results are obtained for self-employed
women, for whom returns to education in the top earnings quantile are
significantly lower than those in the bottom earnings quantile—a differ-
ence of 8 percentage points. Thus, in these occupation groups, people
with lower ability appear to have higher rates of return to education,
lending support to the notion that education can be substituted for low
ability. The analysis suggests that among men and women who are wage
earners and among self-employed women, education in Ghana is
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Table 3.4a Earnings and years of schooling, quantile regressions, Ghana

Wage employed Self-employed Agriculture

Men
Education 0.058 0.033 0.014
(25th percentile of earnings)
Education 0.049 0.042 0.013
(50th percentile of earnings)
Education 0.042 0.079 -0.006
(75th percentile of earnings)

Women
Education 0.081 0.034 0.013
(25th percentile of earnings)
Education 0.066 -0.002 0.026
(50th percentile of earnings)
Education 0.053 -0.046 0.032
(75th percentile of earnings)

Source: Kingdon and Soderbom 2007a.

Note: Age, age squared, and province dummy variables are included in all regressions. Values in bold are statistically
significant.

Table 3.4b Earnings and years of schooling, quantile regressions, Pakistan

Wage employed Self-employed Agriculture
Men Women Men Women Men Women

Young (30 and under)
Education 0.036 0.164 0.043 0.061 0.067 0.102
(25th percentile of earnings)
Education 0.036 0.153 0.048 0.090 0.077 0.083
(50th percentile of earnings)
Education 0.034 0.138 0.049 0.064 0.055 0.013
(75th percentile of earnings)

Old (over 30)
Education 0.068 0.226 0.051 0.059 0.094 -0.037
(25th percentile of earnings)
Education 0.061 0.190 0.055 0.042 0.082 0.023
(50th percentile of earnings)
Education 0.063 0.149 0.065 -0.166 0.077 0.001
(75th percentile of earnings)

Source: Kingdon and Soderbom 2007b.

Note: Age, age squared, and province dummy variables are included in all regressions. Values in bold are statistically
significant.
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inequality reducing, because education lowers the wage differences
between low- and high-ability individuals. Among self-employed men,
however, education appears to be inequality increasing: the return to edu-
cation in the top earnings quantile is nearly double the return in the
median quantile, which is weakly higher than the return to education in
the bottom quantile. No such patterns are discernible in agriculture.

The results for Pakistan (table 3.4b) indicate that for women in wage
employment, returns to education are highest in the lowest earnings
group (bottom quantile) and lowest in the highest group (the top quan-
tile). Those with lower ability appear to have higher rates of return to
education. This finding is true for both younger and older age groups
among women, suggesting that for women wage earners education is
inequality reducing because it reduces the wage differences between low-
and high-ability individuals.

Conclusions

Education continues to yield high returns to individuals in the labor mar-
ket. Even basic literacy and numeracy provide very high returns.
However, there is an urgent need to improve the quality of education in
developing countries, particularly at lower levels. If the attainment of
basic skills requires 8 to 12 years of education, as is the case in Pakistan
and Ghana, the education system is extremely inefficient. Moreover, if a
15-year-old student enrolled in school is unable to use the literacy skills
he or she has acquired at lower levels of schooling to attain further knowl-
edge (as indicated by a low proficiency score on the PISA reading assess-
ment), the education system has failed the student.

Improving the quality of education requires improving the efficiency
of educational spending, which means focusing on institutions (see
Hanushek and Woessmann 2007). Although evidence of a convex educa-
tion-earnings profile indicates that investments in lower levels of educa-
tion do not help the poor climb out of poverty, this finding seems more
likely to reflect the fact that primary education alone is not equipping
individuals with skills that are highly rewarded in the labor market (crit-
ical thinking, problem solving, and behavioral skills, as well as skills in
information technology).

The heterogeneity of labor market outcomes for individuals with the
same level of education emphasizes the fact that not all individuals ben-
efit equally from education. In some instances, education appears to sub-
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stitute for lack of ability, thus benefiting low-ability individuals. However,
depending on the country context, this pattern could be caused by wage
distortions created by government labor policies. These findings lead to a
number of policy implications for educational specialists that are dis-
cussed in chapter 5.

With respect to Ghana and Pakistan, it is revealing that these develop-
ing countries show different patterns in returns to education. In Pakistan,
high returns are seen at all levels of education, particularly among
women in wage employment (the better-remunerated occupation
group), and these increase at higher levels of education, whereas higher
returns are apparent only at the highest level of education in Ghana.
These findings indicate that education is inequality reducing in Pakistan,
but risks becoming inequality producing in Ghana at higher levels if these
levels are accessible only to the elite of the country. The policy implica-
tions of these findings strengthen the case for public investment in the
education of women at all levels in Pakistan, and for targeting public
investment at the higher levels of education in Ghana to the poor and the
talented.

Notes

1. These articles are summarized in appendix 3. The advantages of using test
scores over self-reported measures to determine cognitive achievement
include better individual assessment and standardization, which controls for
varying quality across schools (Jolliffe 1998). However, such tests and data are
not readily available in most low-income countries, particularly for a large
nationally representative group. Self-reported literacy and numeracy thus
serve as a (possibly noisy) proxy.

2. Glewwe (2002) suggests that most of these studies have some data or estima-
tion problems; therefore, their conventional estimated results must be treated
with caution.

3. It appears from table 3.1 that individuals in Pakistan who can read and write
are more likely to be unemployed than in wage employment. This finding
could be the result of people with education having to queue for appropriate
jobs, therefore making them more likely to be in the unemployed pool of the
labor force.

4. While in common literature the term “returns” is used, strictly speaking, the
coefficients estimated using Mincerian-type earnings functions simply repre-
sent the gross earnings premium of being literate or numerate compared with
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not possessing these skills; it is thus not the return itself because it does not
take into account the cost of attaining these skills.

5. See Kingdon and Soderbom (2007a, 2007b) for details on estimation.

6. These countries include Argentina, Azerbaijan, Brazil, Bulgaria, Colombia,
Indonesia, the Kyrgyz Republic, Montenegro, Qatar, Romania, Serbia, and
Tunisia (OECD 2007).

7. These issues remain underresearched, particularly with respect to the educa-
tion and skills development of the supply of labor (see Schultz 2003;
Manacorda, Sanchez-Paramo, and Schady 2005).

8. Mainly because of low intergenerational educational mobility, people who are
less educated are less likely to have children who are highly educated (King
1997; Schultz 2003).

9. This does not mean that basic education should not be subsidized—it should
be highly subsidized everywhere because countries with low levels of educa-
tion will otherwise remain trapped in technological stagnation and low
growth (de Ferranti et al. 2003).

10. One caveat is that the QR approach is useful for determining the returns to
education for people at different levels of ability only if it is assumed that edu-
cation is exogenous. However, one cannot assume a priori that education is
exogenous. Thus, it cannot be said that the return to education for, say, the
90th percentile, gives the true return to education for high-ability people,
purged of ability bias. The same caution is given in Arias, Hallock, and Sosa-
Escudero (2001), who cite QR studies of returns to education (Buchinsky
1994; Machado and Mata 2000; Mwabu and Schultz 1996), noting that the
results of these studies should be interpreted with caution because they do
not handle the problems of endogeneity bias.

11. The countries examined in the study included Austria, Denmark, Finland,
France, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, and the United Kingdom. The authors explain the result for
Greece as an outcome of progressive taxation, which has a stronger impact on
eroding returns to education at the top of the earnings distribution than at the
bottom.

12. Ethiopia is one of the few low-income countries for which evidence exists on
the heterogeneity of ability, with one study finding that education is more
beneficial to the less able (Girma and Kedir 2005).

13. Angrist, Bettinger, and Kremer (2006) provide interesting evidence on the
impact of vouchers in Colombia.

14. See Barrera-Osorio (2007) on public-private partnerships in the Bogotá
schools program.
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A holistic picture of education–labor market linkages requires that the
demand for labor be analyzed. Chapter 3 focused on education outcomes
mainly from the supply side of the equation. However, a substantial part
of the framework developed in chapter 2 cannot be explained simply by
education outcomes because wage dispersion is not the result of human
capital alone. It is important to discern what proportions of observed
wage dispersion are due to unobservable worker skills (efficiency
wages), job-matching frictions, or other labor market inefficiencies,
because these factors have important policy implications. For instance, if
unobservable skills of the worker are the key to wage differentials, then
education and training would be the principal policy avenues to improve
incomes. However, if wage differentials are the result of a sorting process
among firms, the key policy issues would involve changes in the industri-
al structure of an economy (Sandefur, Teal, and Serneels 2006).

Demand-Side Analysis

The demand for labor is a derived demand. This demand has two dimen-
sions important for policy. The first dimension deals with the types of jobs
that are created as demand expands. This dimension identifies relevant
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policy issues as arising in markets other than the labor market. The second
dimension focuses on whether there is a policy problem in how the labor
market is operating. This dimension requires the analyst to focus on sup-
ply-side issues, including the match between the supply of and demand for
skills, the link between the wages paid by a firm or employer and its pro-
ductivity, and the role of labor market regulation in limiting the willing-
ness of firms to hire. The two approaches are complementary and very
directly linked.

One common approach to analyzing the first dimension of labor
demand is to estimate the types of jobs created in an economy, together
with how these jobs are linked to the expansion (or contraction) of the
economy. The sectoral breakdown of a multitopic household survey, such
as the Living Standards Measurement Survey, or a labor force survey can
provide the necessary data. Repeated cross-sections can be used to shed
light on the shift in relative demand for education over time by analyzing
changes in the relative supply of workers with different education levels
and the relative returns to these levels.1

To analyze the second dimension of labor demand, the factors that
affect labor demand in individual sectors must be determined. To under-
stand the number and type of jobs in demand—the critical issue for pol-
icy makers—a different kind of information base is needed, ideally, firm-
level surveys.2

Thus, to gain a comprehensive picture of the demand side for skills and
education in labor markets, the following issues need to be researched,
based on a combination of data sources such as multitopic household sur-
veys, labor force surveys, firm-level surveys, information from relevant
national ministries, and tracer studies that follow cohorts of education
graduates in labor markets over time.

• Formal and informal job creation. Depending on the country context,
it is crucial to identify where job creation has taken place, that is, infor-
mal versus formal sector, public versus private sector, and so forth. The
Ghana country study, for example, shows that over the last two
decades, nonfarm self-employment and jobs in small firms exploded
relative to jobs in the formal sector.3 While the number of firms with
more than 100 employees scarcely changed over the period from 1987
to 2003, the number of firms with fewer than five employees increased
from 2,884 to 14,353.
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• Education and earnings in formal and informal jobs. The creation and
destruction of jobs in various sectors has important repercussions on
the types of education and skill sets demanded in labor markets. In
Ghana, for instance, the public sector and large firms show the greatest
demand for skills gained through formal education and experience ac-
quired on the job. The changing pattern of labor demand toward small
firms and self-employment, however, implies a reduction in the de-
mand for such skilled employees. And, although the earnings in self-
employment are comparable to wage earnings in small firms, they are
substantially less than those in the formal sector. The returns to both
education and training, where training is measured by general work ex-
perience and tenure in the job, are thus lower in the self-employed ur-
ban sector than in wage employment in Ghana.

• Labor regulations and unionization in dominant sectors of employ-
ment. To understand the demand for labor in an economy, the hiring
and firing rules in the dominant employment sectors must be under-
stood (for example, whether an employment guarantee exists for cer-
tain occupations), as must be minimum wage laws, employee protec-
tion regulations, and taxation. Unionization of the labor force and the
way in which negotiations take place between employers and unions
can be critical for determining labor market outcomes, even including
the value of particular skills and education.

• The macroeconomic context. Last, it is extremely important to take
into account the overall macroeconomic context of an economy to un-
derstand the demand for labor. Jobs, particularly good jobs, are depend-
ent on a number of enabling factors, including the investment climate,
capital flows, and financial markets, among others. The prices of raw
materials for the manufacturing sector, the exchange rate for the trad-
ing industry, the policies on foreign direct investment, and the level of
technological advancement will all determine which skill sets, and how
much of each, are demanded in the labor markets.

Skills Mismatch

Information asymmetries in labor markets can send the wrong signals to
firms and individuals seeking employment. Under such conditions, dif-
ferences between the demand for education by households and by firms
create a skills mismatch.4 The skills mismatch in labor markets can man-
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ifest as (i) unemployment or underemployment of an educated labor
force (Monk, Sandefur, and Teal 2007; Nielsen 2007); (ii) a shortage of
skilled labor resulting from inadequate education (Cruz-Castro and
Conlon 2001; Diaz, Saavedra, and Torero 2004; AFESD 2003); or (iii)
migration (Nielsen 2007; Alofs 2002).5

Different macroeconomic and country contexts create very different
labor market demands and associated rewards. In Ghana, for instance,
apprenticeship appears to be the most important form of skills develop-
ment and the people who benefit most from it possess a lower secondary
education (Monk, Sandefur, and Teal 2007). Evidence suggests that there
is a 41 percent increase in the wages of people who enter the labor mar-
ket as apprentices with the lowest levels of education. However, no such
increase is observed for individuals entering the apprenticeship labor
market with postsecondary education. In Mongolia, a very different set of
skills needs to be developed in students, but starting from a low base
because the transitioning nature of the economy requires thinking and
behavioral skills as well as practical English, information technology skills,
and technical skills. In Mongolia, 30 percent of firms list lack of appropri-
ate skills and education as a severe constraint. Furthermore, 93 percent of
workers from these same firms state that they lack creative thinking and
behavioral skills (World Bank 2007). Such information highlights the lag
in changes in education policy and demand for education, both by indi-
viduals and firms.

The current global economy values individuals who, in addition to
basic cognitive skills, have core competencies in critical thinking, prob-
lem solving, and entrepreneurship. These skills give students the founda-
tion for operating successfully in any sector of the economy.
Unfortunately, the primary education systems of most developing coun-
tries do not develop these skills in students, creating a very real skills mis-
match. In fact, a tracer study following postsecondary education school
leavers in certain Sub-Saharan African countries identified critical think-
ing and problem-solving skills as the critical factors missing in their edu-
cation (Al-Samarrai and Bennell 2007). Informal markets, including self-
employment, are usually the employer of last resort for individuals not
finding employment in the formal sector. Yet, as research in Africa has
shown, the informal market is not necessarily limited to low skills and tra-
ditional mechanisms. It is, in fact, a dynamic market in many countries,
responding to the needs of changing economies by, for example, creating
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a new breed of young entrepreneurs who operate Internet cafes in many
African countries (Johanson and Adams 2004).

Transition and developed economies in particular demonstrate
greater demand for more general skills that can easily be adapted to the
changing needs of industry, given that specific technical skills may
become obsolete very rapidly. According to a study on Britain and Spain,
general skills have become increasingly valuable in labor markets charac-
terized by change, in which there is a constant need to adapt to new
developments in technology and working methods. In light of the pace of
technological innovation, the value of overly narrow vocational qualifica-
tions is accordingly diminishing (Cruz-Castro and Conlon 2001). See box
4.1 on attempts to remedy skill mismatches.

A shift from manufacturing to services and research-oriented firms in
the transition economies of Bulgaria, Poland, and the Russian Federation
created a skills mismatch that led to high unemployment during the
1990s. A study on Russia, for example, found high and rising demand for
educated and highly skilled labor in the services and research industries
(Lukyanova et al. 2007). Similarly, in Bulgaria, the risk of losing a job or
being unemployed was highest and longest among workers with lower
education or vocational or technical education, while those with easily
adaptable skills were most likely to be employed or to find new employ-
ment within a year (Rutkowski 2003). An examination of labor market
conditions in the Slovak Republic reveals a similar scenario: while unem-
ployment increased for all levels of education, those with secondary or
lower education fared the worst (Revenga et al. 2002).

Interlinkages with Other Markets

As mentioned, the demand for labor is a derived demand affected by at
least two factors: policies that affect how the labor market operates and
policies that affect how markets other than the labor market operate,
including those that address macroeconomic stability, trade, FDI, and the
like. If the major issues that affect education–labor market linkages orig-
inate in the demand side of the labor market, further expansion of edu-
cation is unwarranted without attempting to address these issues. For
example, subsidies in tertiary education need to be accompanied by the
creation of an environment conducive to investment and technological
progress. In the absence of such an environment, countries will find their
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populations emigrating for better opportunities and governments will
need to continue subsidizing education to compensate for weak effective
demand (de Ferranti et al. 2003).

Using the country study on Ghana,6 the discussion in chapter 3 indi-
cates that tertiary education raises earnings mainly in wage employment.
It does not directly raise earnings for the large majority of workers in
Ghana, however, because self-employment and agriculture together con-
stitute 82.5 percent of the employed workforce and the returns to edu-
cation in both occupations are very low. Thus, while it might seem that
the economic incentives for acquiring schooling are weak in Ghana, it is
clear that education helps individuals enter the more lucrative part of the
labor market. To obtain a more comprehensive picture of education–
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Box 4.1 

Correcting the skills mismatch: Mixed outcomes of youth
labor market interventions

Any policy that aims to support individuals as they enter the labor market by pro-

viding them the right skills mix needs to be aligned with the socioeconomic con-

ditions of that particular market. A global inventory of active labor market inter-

ventions around the world that support young workers shows that the highest

numbers of interventions are related to skills training (Betcherman et al. 2007). Of

the 289 programs reviewed, 98 provided vocational training, including through

apprenticeship. The inventory suggests that evaluation of such programs is weak

and that the absence of rigorous impact studies causes policy makers to overes-

timate their effects. In addition, most programs do not appear to be cost effec-

tive. Overall, the study emphasizes the importance of flexible labor markets for

achieving better impact for youth-focused interventions.a

Betcherman, Olivas, and Dar (2004) found that labor market information serv-

ices in general have a positive impact on labor market outcomes, given favorable

economic conditions in a country. Labor market training for the unemployed

also appears effective if it is job-specific practical training. In contrast, class-based

training schemes for the long-term unemployed do not have a positive impact

on labor market outcomes, a finding that highlights the importance of appropri-

ate program design.

(continued)
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labor market linkages, however, job creation and destruction, and how
they are related to the macroeconomic context, must be considered.

As noted earlier in this chapter, the pattern of job creation in Ghana
has overwhelmingly favored nonfarm self-employment and jobs in small
firms rather than jobs in the formal sector (defined here as the public sec-
tor and firms with more than 100 employees) over the last two decades.
While the number of firms in Ghana with more than 100 employees
scarcely changed over the period from 1987 to 2003, the number of
firms with fewer than 5 employees increased almost 500 percent (from
2,884 to 14,353). At the same time, Teal (2007) reports that 1987–88 to
1998–99, the labor force in Ghana increased from 6.5 to 8.8 million,
while the number of wage employees scarcely changed (growing from
1.12 million to 1.17 million). The number classified as unemployed in
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Box 4.1 

Continued

The picture of labor market interventions in general is mixed. An early ran-

domized study of a U.S. program designed to help disadvantaged workers

(LaLonde 1986), for example, showed a positive impact on participants’ earnings.

The study also emphasized the need for randomized evaluation of such programs

because econometric analysis and comparison groups do not yield precise esti-

mates. One of the latest randomized studies, conducted in Colombia, found that

a program for the two lowest socioeconomic strata of the population raised earn-

ings and employment for both men and women, with larger effects on women

(Attanasio, Kugler, and Meghir 2007). A cost-benefit analysis of the results suggest-

ed that the program generates large net gains, with internal rates of return of

about 13.5 percent for women and 4.5 percent for men. “Jovenes” (youth) pro-

grams—which target disadvantaged youth with a combination of training and

work experience, plus other services, such as psychological development—also

showed positive outcomes in the short term in certain Latin American countries,

including Argentina, Chile, Peru, and Uruguay (Betcherman, Olivas, and Dar 2004).

Source: Attanasio, Kugler, and Meghir 2007; Betcherman et al. 2007; Betcherman, Oli-
vas, and Dar 2004; Dar and Tzannatos 1999; LaLonde 1986.

a. Another, earlier study (Dar and Tzannatos 1999) suggested that training programs
for youth might not be very effective, given their poor track record.
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household surveys meanwhile increased only by 200,000. Among the
remainder of jobs created during the period, half were in the rural sector
and half were in nonfarm self-employment.

Because the Ghana country study shows very low returns to education
in agriculture,7 the discussion here focuses on the manufacturing sector in
Ghana, both for the self-employed and wage employees, to determine the
extent to which education might be the binding constraint on low
incomes.8 Two important issues become apparent. First, as seen in figure
4.1, a very large wage difference exists between types of labor. Second,
wages are higher in larger firms (see figure 4.2), a finding that remains
true even when the results are controlled for the observed skills of work-
ers in firms.9 That is, the rise in wages in larger firms does not reflect the
fact that larger firms tend to employ more workers with more education.

If educated people are getting good returns in the manufacturing sec-
tor and returns are higher in larger firms, why has the larger manufactur-
ing sector not expanded to absorb the labor supply? The Ghana
Manufacturing and Enterprise Survey, which asks firms about the con-
straints they face, sheds light on the answer. Ghanaian firms mentioned
the following constraints as their three most important problems: access
to credit, lack of demand for their goods, and access to and the cost of
raw materials. All three issues were reported more frequently by smaller
than by larger firms (see table 4.1).

Lack of appropriate skills appears to be the least important reported
constraint for Ghanaian firms. This finding is in sharp contrast to findings
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Figure 4.1 Wages per month by skill level, Ghana manufacturing sector 

Source: Teal 2007.
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from enterprise surveys in most countries. As seen in table 4.2, a substan-
tial number of firms in countries worldwide report that lack of appropri-
ate skills and education are a severe constraint. A tracer study that fol-
lowed secondary school and university leavers in four Sub-Saharan African
countries reported, moreover, that lack of entrepreneurial skills was an
important constraint in the creation of a viable private sector (Al-Samarrai
and Bennell 2007).The study also reported that the individuals in the trac-
er analysis had demanded revisions to the curricula in their respective
countries to focus them more on practical and vocational aspects.

The analysis of Ghana thus suggests that there is an adequate or excess
supply of the skills required in the labor market for the types of firms and
jobs that are emerging in its economy, that is, nonfarm self-employment
and small-scale firms. To complete the picture, however, the macroeco-
nomic context of the country must be considered (see figure 2.1).

One major constraint noted repeatedly by firms in Ghana is access to
and cost of raw materials.This constraint was not identified in many other
African firm-level surveys. Some of the most striking changes in Ghana
between the late 1990s and early 2000s are seen in figure 4.3, which
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Source: Teal 2007.

Note: The wages are calculated for an average worker over the period 1992 to 2003 with the average amount of
human capital measured by gender, age, education, and tenure.
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Table 4.1 Selected firm problems by firm size, Ghana, 2002
(percentage of firms reporting each problem)

Cost of Access to Lack 
domestic domestic High of 

Firm Access to raw raw interest skilled 
size credit Demand materials materials Taxes Inflation rates labor

Large 6 6 19 19 25 13 6 6
Medium 26 19 26 23 14 2 21 0
Small 64 16 32 11 5 9 2 2
Micro 47 53 33 7 13 0 7 0
Total 40 20 28 16 12 6 10 2

Source: Teal 2007.

Note: Micro has fewer than five employees; small has between 5 and 20; medium has 21 to 100; large has more
than 100.

Table 4.2 When skills are scarce: Sample responses from select economies, 
various years
(percentage of firms reporting each problem as a major constraint)

Access to and Labor skill 
Country Firm size Tax rates cost of finance level

Egypt, Arab Rep. Small (1–19 employees) 86 38 24
of (2004) Medium (20–99 employees) 74 41 21

Large (100+ employees) 73 31 19

Ghana (2007) Small (1–19 employees) 27 69 6
Medium (20–99 employees) 32 68 3
Large (100+ employees) 53 42 1

India (2002) Small (1–19 employees) 26 18 12
Medium (20–99 employees) 29 22 13
Large (100+ employees) 28 15 14

Indonesia (2003) Small (1–19 employees) 0 25 12
Medium (20–99 employees) 19 16 13
Large (100+ employees) 40 19 24

Mongolia (2004) Small (1–19 employees) 63 40 25
Medium (20-99 employees) 72 38 32
Large (100+ employees) 60 33 37

Pakistan (2002) Small (1–19 employees) 36 34 9
Medium (20–99 employees) 50 41 16
Large (100+ employees) 57 32 13

Russian Fed. Small (1–19 employees) 25 15 10
(2005) Medium (20–99 employees) 20 13 17

Large (100+ employees) 18 6 14

Source: Enterprise Survey Database, World Bank.
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shows the macroeconomic background against which firms were operat-
ing. The nominal exchange rate, for example, fell from about 2,000
Ghanaian cedis per U.S. dollar in the late 1990s to 8,000 cedis by the
time data was collected in 2003.10 The domestic price level change over
this period, however, was relatively modest. As a result, there was a mas-
sive fall in the real exchange rate (RER), shown in figure 4.3b.11 The mas-
sive nominal devaluation effected a real devaluation of 60 percent. In
2000, this measure of the RER registered its lowest point of the period
1990 to 2003.
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Figure 4.3 The macroeconomic background in Ghana, 1990–2003
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The large rise in the price of imports relative to domestic prices makes
the increasing concern about the cost of raw materials readily under-
standable (the price of raw materials is closely related to the price of
imports). Firms see themselves squeezed between rising costs and limit-
ed demand. Barring access to credit, they cannot expand the scale of
their operations.

Thus, keeping figure 4.3 in mind aids the understanding of table 4.1,
that is, demand is only a major issue if the firm is dependent on the
domestic market for its sales and is of lesser concern to exporting firms
that use domestic inputs. However, the situation is quite different with
respect to the cost of and access to domestic raw materials. Access to
domestic raw materials is more important for medium and large firms
than it is for small and micro ones. While cost is less of a concern for large
firms it is a much bigger concern for them than is access to credit.

Policies aimed at improving the skills of the workforce will have very
limited impact on the incomes of those who acquire the skills, or on the
performance of the economy, unless policies are also in place that
increase the demand for these skills. In Ghana at present, increases in the
demand for labor come overwhelmingly from the domestic market,
where there has been a far more rapid expansion of self-employment
than wage employment. As seen in earlier sections of this report, the
return to skills at low levels of education is very low in Ghana. These two
facts are linked. While demand for low-educated labor fails to rise as fast
as the supply, the price of skilled workers will inevitably be high. While
improving the quality and amount of educational skills is part of the pol-
icy package required from government, it is only part—the package will
fail unless the issue of job creation is addressed within the broader macro-
economic context.

Conclusions

Education is an important catalyst for improving the livelihood of indi-
viduals, with evidence showing positive returns to education in various
sectors of the economy, including agriculture and nonwage sectors.
However, the right labor market policies, as well as trade and industrial
policies, need to be in place to create effective demand for educated
workers. If, for instance, the education system provides good incentives
and subsidies for individuals to achieve good-quality higher education, it
is important that the economy is positioned to benefit from FDI and
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trade openness, which can stimulate competitiveness and lead to techno-
logical advancement in firms.

The analysis in this chapter has highlighted the importance of a com-
prehensive, multisectoral approach to analyzing the demand for educa-
tion in the labor market. It has also emphasized the need to streamline
education policies so that the supply of skills and education matches
demand in the labor market. A number of studies at the World Bank are
moving toward such a comprehensive approach to skill gaps and market
needs. One effort is “MILES:” Macroeconomic framework, Investment
climate and institutions, Labor market regulations, Education and skills,
and Social protection. Currently being implemented in a few countries,
MILES uses comprehensive analysis of education–labor market linkages
to develop policies that foster job creation and poverty reduction.

The framework within which educational supply and demand are ana-
lyzed thus needs to be broadened to include a country’s macroeconomic
situation, investment climate, and labor market policies. A more compre-
hensive framework will not only strengthen the diagnostic capacity of
education supply and demand analysis, it will make the policy approach
to education issues more efficient.

Notes

1. For a detailed methodology, see Katz and Murphy (1992).

2. See appendix 1 for a more extended discussion of this topic.

3. Defined as the public sector and firms with more than 100 employees.

4. For further discussion, see Adams, Greig, and McQuaid (2000); Alofs (2002);
Halaby (1994); Katz and Stark (1987).

5. In addition, both developed and developing economies can experience the
phenomenon of over-education. Scandinavian countries, for instance, have an
oversupply of highly educated labor, especially among immigrant labor. A
recent study of the Danish labor market found that at least 25 percent of the
male immigrant population is overeducated, compared with 15 percent of
native Danes. There is, moreover, a relative penalty for this overqualification:
while years of overeducation do increase wages, this increase is much less than
the wage increase for those with adequate years of education. The penalty is
thus even larger for overeducated immigrants than overeducated Danes
(Nielsen 2007).

6. This section draws only on the Ghana case study and not on Pakistan because
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of the existence of data from the Ghana Manufacturing and Enterprise Survey
for multiple years from the 1990s to 2005.

7. Most likely because of the technologically traditional nature of agriculture.

8. The results reported here come from the background paper conducted for the
study by Teal (2007), using the Ghana Household Worker Survey (GHWS)
and the Ghana Manufacturing Enterprise Surveys. These surveys were con-
ducted jointly by the Ghana Statistical Office and the Center for the Study of
African Economies.

9. One potential reason is that larger firms tend to be unionized. Teal (2007)
suggests that even after controlling for human capital, a large wage premium
appears to be attached to union membership, though the size of the premium
has decreased over the last decade.

10. The survey was conducted in 2003, thus the rate for 2002 would have been
the rate that respondents had in mind during the survey.

11. The real exchange rate (RER) in figure 4.3 is defined as 

where Xrate is the nominal exchange rate and USPrices are the unit value of
U.S. exports.The index is defined so that a fall in the RER is a real devaluation.
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Education is a necessary but not sufficient condition for an individual to
enjoy good labor market outcomes, whether in the formal or informal
economic sectors. In addition to education, good labor market opportu-
nities for the skilled require an economy as a whole to be operating well,
with macroeconomic stability, an attractive investment climate, and effi-
cient labor markets, among other factors. This report emphasizes the
importance of a holistic approach to analyzing education–labor market
issues, with particular stress on education market diagnosis.

Different countries at different levels of economic development have
diverse requirements for education. A study by de Ferranti et al. (2003)
suggested, for example, that whereas East Asian countries might benefit
from more secondary school graduates to fill their skill needs gap, Latin
American countries, because of their wealth of natural resources, would
benefit from more experts in manufacturing processes and more tertiary
education graduates.

The analysis and review in this report points to a number of strong
messages for education and its role in determining labor market out-
comes. First, literacy, numeracy, and basic cognitive skills improve individ-
uals’ economic outcomes, whether through the indirect effect of sorting
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in more lucrative occupations or the direct effect of these skills on earn-
ings. However, evidence suggests that it takes 8 to 12 years of schooling
in developing countries, such as Ghana and Pakistan, to become func-
tionally literate and numerate. This finding is indicative of the poor qual-
ity of learning in education systems at the primary level. Policies that
attempt to improve the quality of education, such as providing adequate
pedagogical resources, textbooks, and well-trained and motivated teach-
ers to primary schools, as well as providing school communities with
accountability mechanisms to monitor the learning of their children,
would go a long way toward improving learning outcomes.

Recent evidence also suggests that the earlier in childhood that invest-
ments are made in developing the cognitive skills of children, the better
the long-term impacts are for learning, skills development, and labor
market outcomes. It is, therefore, essential to invest in quality early child-
hood education. Randomized trials of early childhood development pro-
grams that support disadvantaged children have shown long-terms bene-
fits to individuals. Such investments, when made at an earlier age, lower
the cost of later investments by making learning more efficient. Examples
of such investments include the Abecedarian program and the Perry pre-
school programs in the United States. Evidence also suggests that the effi-
ciency of education at early levels is enhanced by parallel investments in
children’s health. In the developing world, for example, a large number
of countries have introduced conditional cash transfers for families, pro-
vided that their young children are vaccinated, given regular health visits,
and provided proper nutrition. Such programs not only help reduce the
vulnerability of disadvantaged children, they tend to enhance the efficien-
cy of early learning.

Another major finding of this report is that the shape of the education-
earnings profile appears to be changing from concave, in which primary
education earns the highest returns, to convex, in which secondary and
tertiary educations earn the highest returns in the labor market. This
changing profile has profound implications for the poverty-reducing
effects of education. For instance, the Millennium Development Goals
assume that the completion of basic education, along with the attainment
of other MDGs, will help realize the goal of halving world poverty by
2015. If, however, the relationship of education and earnings is convex
(or even linear), then expanding enrollment only at lower levels of edu-
cation will not raise earnings substantially, and consequently not prove
to be an effective means of helping people out of poverty.
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Given increasing global demand for skills and the development of
skills-biased technology, the returns to primary education may indeed be
low. Alternatively, the returns to primary education, especially in devel-
oping nations, could be low because the education systems are failing to
produce minimum functional literacy and numeracy skills at the primary
level. In either case, the provision of high-quality subsidized primary edu-
cation is warranted, not only because it empowers people and helps
reduce inequality, but because countries with low levels of education are
at risk of remaining trapped in technological stagnation and low growth
(de Ferranti et al. 2003).

Research also suggests that not all individuals benefit from education
equally, meaning that there are heterogeneous labor market outcomes.
Looking at the returns to education across a conditional earnings distribu-
tion, analysis shows increasing, decreasing, or constant returns by quan-
tiles, depending on the country. For the limited number of countries for
which evidence exists, it appears that returns to education increase by
quantile in more-developed countries, and decrease in developing coun-
tries. In an earnings equation, the unexplained variation is assumed to be
explained by innate unobservable ability. Increasing returns to education
as one goes from the lower to the higher end of the earnings distribution
is therefore interpreted as indicating that ability and education comple-
ment each other. Whether this condition holds depends on the country
context; the policy implications for heterogeneity must be interpreted in
light of the broader context of a given labor market.

In a perfectly competitive labor market, skills such as motivation and
ability may have higher value, thus people with higher ability may reap
higher returns. From an education policy maker’s point of view, this find-
ing supports the importance of noncognitive skill development in schools
and the education system as a whole. Certain types of mentoring pro-
grams, such as the Big Brother/Big Sister programs in the United States,
may also help develop such noncognitive skills.

In countries where there are large disparities in the quality of educa-
tion between the rich and the poor, and where individuals are systemati-
cally sorted into high-quality schools by wealth, the poor will attain fewer
skills for the same “quantity” of education. The policy option in such a
case would be to counter the sorting process through the provision of
choice of better schooling through, for example, school vouchers or bet-
ter-quality publicly funded private schools for the poor (Angrist, Bettinger,
and Kremer 2006; Barrera-Osorio 2007). Evidence of decreasing returns
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from the lower to the upper end of labor market earnings can be interpret-
ed as a positive indication that schooling can substitute for ability, that is,
that education plays an inequality-reducing role. Once again, however, the
country context needs to be considered before recommending policy
changes because decreasing returns could also be the result of wage distor-
tions caused by labor market rigidities.

As seen in chapter 4, policies aimed at improving the skills of the
workforce will have very limited impact on the incomes of the people
who acquire them, or on the performance of the economy, unless other
policies are in place that increase the demand for these skills. In many
countries, skills mismatch and overeducation cause both high unemploy-
ment and underemployment. A holistic analysis of education and labor
demand, one that analyzes education in a broader macroeconomic con-
text, helps ensure a correct diagnostic response. To ensure that education
contributes to the growth of an economy, the role of FDI flows, trade pen-
etration, and industrial policies in inducing skills-biased technological
change and creating associated demand for education in the labor market
needs to be better understood. Only a multisectoral approach to educa-
tion–labor market linkages will enable policy makers to focus on how
demand for education increases with broader policy changes in the glob-
al economy and how a country can ensure that it maintains a competitive
workforce capable of responding to the changing needs of the economy.
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The Supply Side (demand for education)

Economic literature has made considerable progress in identifying the dif-
ficulties related to and involved in devising the remedies for consistent
estimation of monetary returns to education (Card 1999, 2001; Angrist
and Krueger 1999; Blundell, Dearden, and Sianesi 2005). In simplest
terms, the rates of return to education are computed by either the cost-
benefit method or the Mincerian regression method. The Mincerian
regression model is discussed here in detail because it is the most com-
monly used approach in the literature. (See box 1A.1 for a discussion of
problems with estimating income.)

Mincerian Earnings Function Method
This method requires cross-section data on a sample of workers of vary-
ing ages and education levels. It is a commonly used approach because it
allows for flexible ways of controlling for other worker characteristics
and involves estimating a regression in which the log of earnings is the
dependent variable and years of schooling, along with other relevant
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characteristics of the individual, are the explanatory variables. The gen-
eral form of earnings equation is usually defined as:

ln wi = αag xi + fag (si) + υi (1)

where wi is real earnings of individual i, xi is a set of worker characteristics
excluding education, αag is a parameter vector, is the years of education, is
the earnings-education profile, υi is a residual, and a and g denote age
group and gender, respectively.A very common approach in the literature
is to write log earnings as a linear function of years of schooling, and a
nonlinear (quadratic) function of years of experience (denoted e)1:

ln wi = α0 + α1ei + α2ei
2 + rsi + υi (2)

Jacob Mincer (1974) showed that the coefficient r on years of school-
ing in such an earnings function is interpretable as the rate of return on
education.2 Early on in the literature, the residual was commonly assumed
to be uncorrelated with education and experience, which justified esti-
mating the coefficients using ordinary least squares (OLS). With such an
approach, returns to education are usually between 5 and 15 percent,
although there are plenty of exceptions to this “rule.” The following
results, taken from previous research, are illustrative and quite represen-
tative:3

United States 1973: ln w = 6.20 + 0.11s + 0.08e - 0.0012e2 (R2= 0.285)
South Africa 1993: ln w = 4.66 + 0.16s + 0.06e - 0.0008e2 (R2= 0.316)
India 1995: ln w = 4.70 + 0.11s + 0.07e - 0.0011e2 (R2= 0.520)

The three Mincerian earnings functions thus indicate that the margin-
al returns to education in the years shown were 11 percent in the United
States, 16 percent in South Africa, and 11 percent in India.

The above model is in its simplest form. The two major sources of bias
in the OLS estimate of the effect of education on earnings are sample
selectivity bias and endogeneity (omitted variable) bias. Sample selectivi-
ty bias arises from estimating the earnings function on separate subsam-
ples of workers, each of which may not be a random draw from the pop-
ulation. The problem, in its simpler form, is that individuals differ in the
marginal costs incurred or returns to one extra year of education (or
both). Hence, inferring from the behavior of one individual with a certain
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level of education what an individual at random in the population would
earn were he or she to achieve this specific education level is likely to lead
to erroneous conclusions. In practice, an estimate of the true causal effect
of education requires identification of an appropriate counterfactual
(what individual i would have earned had that level of education not
been achieved) and a comparison of this counterfactual amount with the
actual earnings of individual i. Because the model predicts (and data in
general confirm) that education is not allocated at random in the popula-
tion, identifying an appropriate counterfactual is a daunting task—OLS
estimates of the returns to education hence are likely to be biased. In par-
ticular, if individuals with lower marginal costs of education (for example,
because they are not credit constrained) also have higher levels of earn-
ings, irrespective of their level of education, then simple OLS estimates
of the returns to education are likely to be upward biased.4

Endogeneity bias arises if workers’ unobserved traits, which are in the
error term, are systematically correlated both with included independent
variables and with the dependent variable (earnings). For instance, if
worker ability is positively correlated with both education and earnings,
then any positive coefficient on education in the earnings function may
simply reflect the cross-section correlation between ability on the one
hand and both education and earnings on the other, rather than represent-
ing a causal effect from education onto earnings.

Four remedies have been devised in the literature to consistently esti-
mate the returns to education.

1. The first approach is to control for observable characteristics.
Consistency of the estimates requires that conditional on these observ-
ables, schooling is randomly allocated. It is likely that the researcher does
not have enough information available to measure all the determinants of
schooling choices and, most important, the conditional independence
assumption is ultimately un-testable. Additionally, it is known that con-
trolling for endogenous variables in the regression might actually lead to
inconsistent OLS estimates of the included exogenous variables (Angrist
and Krueger 1999).

One variant of this approach is still to control for observables, but in a
nonparametric way. The alternative method in this case is matching on
observables or on propensity score, that is, effectively comparing individu-
als with similar probabilities of receiving treatment, in this case, acquiring
a certain level of education (Angrist and Krueger 1998). This method
assumes that assignment to treatment for two individuals with equal
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probability of receiving treatment is random. Although this method war-
rants more flexibility than the one that controls parametrically on observ-
ables, it has its own drawbacks (most important, treatment and control
groups need to have a common support). Ultimately, this method is again
based on an assumption (conditional independence of treatment and out-
come) that is hard to hold (except in special cases) and ultimately
untestable.The literature has many examples of this type of approach, for
instance, Blundell, Dearden, and Sianesi (2005) present matching esti-
mates for the United Kingdom.

2. A second approach relies on first differences between siblings and
twins. The idea is that twins (and to some extent, siblings) share the same
genetics and family background. If one is willing to assume that differ-
ences in their education are purely random (that is, uncorrelated with
unobservable determinants of earnings, perhaps conditional on some
observed factors such as order of birth and gender), then differences in
their earnings should only reflect differences in their education. By differ-
entiating across siblings, in practice, one filters out all potential correlation
between education and unobserved determinants of earnings that are
common to all siblings in the household. One can simply run an OLS
regression of differences in earnings on differences in education across
siblings or twins (a family fixed effect model) to consistently estimate the
returns to education. There are different examples of this type of regres-
sion in the literature (for instance, Ashenfelter and Zimmermann 1997;
Ashenfelter and Krueger 1994; Ashenfelter and Rouse 1998; and Hertz
2003) that propose more sophisticated variants of this approach.

3. A third and more promising approach relies on instrumental vari-
ables (IV). The idea of this approach is to exploit only the variation in
schooling that is uncorrelated with unobserved determinants of earnings.
Because individuals equalize marginal returns to marginal costs, in order
to consistently identify the (marginal) return schedule, one needs some
variation on the side of costs. Typically, researchers have used instruments
such as construction of schools, distance to school, compulsory schooling,
or child labor laws (Card 1995; Duflo 2001; Moretti 2004 a, 2004b;
Acemoglu and Angrist 2000). All these policy instruments tend to affect
enrollment.

Instrumental variables estimates suffer from some weaknesses, too.
First, unless the model is overidentified, the exclusion restriction cannot
be tested. Second, when returns to education are heterogeneous, one is
likely to identify the effect only among compliers, that is, the ones who
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(assuming monotonic compliance) change their behavior because of the
policy instrument (Angrist and Krueger 1998). This is a localized effect
that might reflect the behavior of specific groups of individuals. Hence,
inferring from the IV estimates the causal effect of one extra year of edu-
cation in the population at large might be misleading.

A variant of the IV model is the control function (CF) approach (also
known as the Heckman correction method). Rather than only using the
exogenous variation in schooling to identify the effect of interest, this
approach explicitly controls for the selection term in the wage equation.
The consistency of the CF estimator is also based on some exclusion
restrictions (as in the IV approach), in addition to a parametric assump-
tion on the distribution of the unobservable responsible for the endogene-
ity (Flabbi, Paternostro, and Tiongson 2007).5

4. A fourth approach that has been used with some success and is
increasingly popular is based on regression discontinuity (RD) (Oreopoulos
2006). If one is able to identify a discontinuous jump in the schooling
variable (possibly induced by a sharp policy change), one can attempt to
identify the effect of education on wages by examining the behavior of
wages in the neighborhood of this discontinuity point. For education to
have a positive effect on earnings, in fact, one would expect a positive dis-
crete jump in earnings around this same point. This approach, which is
effectively a localized difference-in-difference, requires fewer assump-
tions than other approaches (Hahn, Todd, and Klaauw 2002). A funda-
mental identification assumption is that the latent distribution of earnings
is continuous in schooling. This also rules out potential endogenous sort-
ing around the discontinuity point.

Certain caveats in the recommended remedies. The suitability of the dif-
ferent approaches outlined (rather simply) above depends very much on
the problem at hand and available data. Although in general, one can, in
most data sets, implement strategies based on controls on observables or
even matching, this does not seem a very promising estimation strategy,
unless one has good reasons to believe that all the variables that determine
selection into a certain education level are available and accounted for.

The first differences between siblings and twins approach has its own
problems because it is known that first differences (between twins or sib-
lings) potentially exacerbate measurement error. Additional difficulties
arise from the fact that these estimates are hard to extrapolate to the pop-
ulation at large. With regard to data requirements, differences between
twins or siblings require having information on the level of education of
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siblings by the time they are adults. This approach thus requires data dif-
ferent from typical household survey data, because in general, siblings are
not observed in household surveys unless they cohabit (hence, represent-
ing a much-selected sample).

The IV approach is widely used in the literature. However, it requires
having a suitable instrument for education. Typically, major policy
changes appear as potential avenues, although these are commonly
thought to have general equilibrium effects that are often ignored (one
exception being Duflo [2004]). One advantage of IV estimates is that
they often also allow controlling for omitted variable bias. However, IV
approaches lead to erroneous conclusions if the instrument is not exclud-
able from the earnings equation (a classical example of this being parental
education, which is likely to affect children’s earnings for reasons other
than its effect on wages). If the model is overidentified, there is a way to
test for the internal consistency of the instruments. One should, though,
stay away from models with too many instruments because it is well
known that the IV estimates tend to be biased toward the OLS estimates
(Staiger and Stock 1997).

The regression discontinuity (either fuzzy or sharp) approach is essen-
tially the most promising one. However, this approach—perhaps more
than the others—is very problem dependent. There is no guarantee that
such discontinuities arise in practice in the data and one needs a large
mass of data around the discontinuity for identification.

Accounting for heterogeneity in ability. The OLS regression is based on
the mean of the conditional earnings distribution. This approach assumes
that possible differences in the impacts of the exogenous variables along
the conditional distribution are unimportant. However, if schooling
affects the conditional distribution of the dependent variable differently
at different points in the wage distribution, then quantile regressions
(QR) are useful because they allow the contribution of schooling to vary
along the distribution of the dependent variable. Using quantile regres-
sions, one can investigate how wages vary with education at the 25th
(low), 50th (median), and 75th (high) percentiles of the distribution of
earnings.

To the extent that one is willing to interpret observations close to the
75th percentile as indicative of higher “ability” (on the grounds that such
observations have atypically high wages, given their socio-demographic
characteristics), quantile regressions are indicative of the effect of educa-
tion on earnings across individuals with varying ability. However, this
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holds if one assumes that education is exogenous, which is not a valid a
priori assumption. Thus, one cannot say that the return to education for,
say, the 90th percentile gives the true return to education for high-abili-
ty people, purged of ability bias. The same caution is given in Arias,
Hallock, and Sosa-Escudero (2001), who cite QR studies of returns to
education (Buchinsky 1994; Machado and Mata 2000; Mwabu and
Schultz 1996) and say that the results of these studies should be inter-
preted with caution because they do not handle the problems of endo-
geneity bias.

Analyzing the Demand Side

The demand for labor is a derived demand, with two dimensions for pol-
icy.The first is the types of jobs that are created as demand expands. Such
an approach sees the policy issues as arising in markets other than the
labor market. The second considers possible policy problems in the oper-
ations of the labor market. This approach focuses on supply-side issues,
which include the match between the supply and demand for skills, the
link between the wages paid by a firm or employer and its productivity,
and the role of labor market regulation in limiting the willingness of firms
to hire. The two approaches are complementary and directly linked.

An analysis of the first dimension requires that the types of jobs that
have been created in an economy be examined, and the way in which
these are linked to the expansion (or contraction) of the economy. This
analysis can use the sectoral breakdown from a multitopic household sur-
vey, such as the Living Standards Measurement Survey, or a labor force
survey. Repeated cross-sections can be used to shed light on the shift in
relative demand for education over a period of time by analyzing the
changes in relative supply of workers with different education levels and
the relative returns to these levels (see Katz and Murphy [1992] for a
detailed methodology).

Within these sectors, what factors affect labor demand? This is the
second dimension to determining labor demand. Supply-side factors,
which include wages and skills, will determine which firms form and
which grow. It is not simply the number of jobs that is important to pol-
icy makers; it is the type of jobs. This issue needs a different kind of
information base, one ideally provided by firm-level surveys. Firm-level
surveys have not been common in low-income countries. However, the
development of Investment Climate Assessment surveys since the late
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1990s has provided the much-needed information for many countries.
Unfortunately, the education modules in these surveys are generally not
well developed (with notable exceptions), but still give some insight into
the effective demand for the type of education and skills in firms (see,
for instance, Lukyanova et al. [2007]; Riboud, Savchenko, and Tan
[2007]; Batra and Stone [2004]).6

Based on the policy issues identified above, a comprehensive picture of
the demand side for skills and education in the labor markets requires
that the following issues be examined, based on a combination of data
sources, such as multitopic household surveys, labor force surveys, firm-
level surveys, and information from relevant ministries in a given country:

• Formal and informal job creation. Depending on the country context,
identification of the sources of job creation is critical (for example, in-
formal versus formal sector, public versus private sector, and so forth).

• Education and earnings in formal and informal jobs. The creation and de-
struction of jobs in various sectors have important repercussions for the
types of education and skill sets demanded in the labor market. In
Ghana, for instance, the public sector and large firms exhibited the
greatest demand for skills related to formal education and experience
acquired on the job. So the changing pattern of labor demand suggests
a decrease in the demand for skilled workers.

• Labor regulations and unionization in the dominant employment sectors.
Hiring and firing rules in the dominant employment sectors must be
understood (for instance, whether employment guarantees are in place
for certain occupations), as must minimum wage laws, employee pro-
tection regulations, and taxation. Unionization of the labor force and
the dynamics of negotiations between employers and unions can be
critical in determining labor market outcomes and even the value of
particular skills and education.

• The macroeconomic context. Last, it is extremely important to take into
account the overall macroeconomic context, because jobs, particularly
good jobs, are dependent on a number of enabling factors, including the
investment climate, capital flows, and financial markets. The prices of
raw materials for the manufacturing sector, the exchange rate for the
trading industry, the policies on FDI, as well as the level of technologi-
cal advancement, will all determine how many workers and which skill
sets are demanded in the labor markets.
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Tracer studies that follow cohorts of education graduates in the labor
markets over time are useful in exploring these issues. Such studies,
although usually conducted on a smaller scale (because of the expense),
give much better insight into the actual labor market outcomes for indi-
viduals over time.

The potential for a detailed analysis of the demand side is vast. With
the increasing availability of various types of data sets for a number of
low-income countries, a comprehensive analysis of the demand for skills
and education can be conducted, within the country context and focus-
ing on the relevant indicators.
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Box 1A.1 

The outcome variable: Estimating the income variable

A problem that arises in estimating the returns to education in many low- and

middle-income countries involves the outcome variables. Typically, wage equa-

tions present weekly or hourly wages as a dependent variable. These regressions

refer typically only to employees. Because unemployment and nonparticipation

are not major issues (at least for men, and at least in developed countries), poten-

tial selection issues are often ignored in the research literature (although selec-

tion into self-employment cannot and has not been ignored). The problem gets

complicated in countries such as the Arab Republic of Egypt, Ghana, and Pak-

istan where a nonnegligible share of the population is out of work, either be-

cause of unemployment or nonparticipation. Thus, the econometric issue is that

individuals in employment might not be a random sample of the population.

Theory predicts that only individuals with market wages above the reservation

wage (or their farm productivity) are employed. This implies that the wage pro-

files among those currently in work might not be a good indicator of what an in-

dividual at random in the population would make were she or he to be em-

ployed. One approach is to include a selection term in the wage equation for

employment. This requires finding an instrument for participation that is uncor-

related with market wages. One such instrument for women is number of chil-

dren, which is thought to affect the reservation wage but not the market wage.

A comparable instrument for men is harder to find.

(continued)
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Notes

1. Age-earnings profiles typically show that earnings increase with experience,
but at a decreasing rate; this provides the basis for the inclusion of both expe-
rience and its square.

2. Strictly speaking, the coefficient on s is simply the marginal benefit and not the
marginal return to schooling, because it does not take into account the direct
costs of education (for an advanced discussion, see Heckman, Lochner, and
Todd [2006]). Private returns to education are always higher than the social
returns if education is publicly subsidized.
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Box 1A.1 

(Continued)

An alternative approach consists in controlling nonparametrically for selec-

tion. A number of papers now propose easy-to-implement procedures to con-

trol for selection, and obtain either consistent estimates of the conditional medi-

an (Chandra 2003; Olivetti and Petrongolo 2005) or bounds around this (Lee

2005). The idea of the first approach to controlling nonparametrically for selec-

tion is to re-impute individuals with no wages. If one is willing to make assump-

tions (perhaps supported by observable characteristics in the data) on where the

nonemployed individuals come from in the distribution of market wages (that is,

below or above the median of their group), then one can recover consistent es-

timates of the conditional median of these groups (provided selection is below

50 percent). Under symmetry, this is identical to the conditional mean. The sec-

ond approach—the trimming approach—requires instead imposing the same

percentage of selection in the treatment and control groups by artificially drop-

ping (as opposed to imputing back) some observations. Unless one has some

strong prior information on where selected individuals come from (whether

from the top or bottom of the distribution), one can derive best and worst case

scenario estimates of the conditional mean assuming opposite (that is, perfect

positive or perfect negative) selection. This gives upper and lower bounds esti-

mates for the true effect. These procedures are easy to implement and require no

exclusion restriction. They require, though, strong assumptions on the direction

of selection (in the case of re-imputation) and might not be very informative (in

the case of bounds) when selection is large and, hence, bounds are far apart.

Sources: Kingdon and Soderbom 2007a, 2007b; Manacorda 2007.
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3. The U.S. equation is taken from Mincer (1974) and those for South Africa and
India are taken from Kingdon and Knight (2004) and Kingdon (1998), respec-
tively.

4. However, if individuals have different marginal returns to education, and—as
appears plausible—individuals with higher marginal costs also have higher
marginal returns (and lower schooling), the bias might be in the opposite
direction.

5. For a technical discussion, see Heckman (1979).

6. The drawback of using most firm-level surveys is the limited size and scope of
the surveys. Some are limited to only small and medium enterprises, others to
a few hundred of the thousands of enterprises in a country. In addition, most
do not cover the informal or unregistered enterprises that employ the most
vulnerable members of the population.
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Population and Data

The empirical work on the country case studies was based mainly on large
datasets created from household surveys in Ghana (the Ghana Living
Standards Survey for 1998/99) and Pakistan (Pakistan Integrated
Household Surveys 1998/99 and 2001/02). These surveys are broadly
representative of the population of households in these countries. The
vast majority of earnings regressions in the literature, both on developed
and developing countries, were estimated based on samples of wage
employees only. This is reasonable for studies for developed countries,
where large proportions of the workforce are indeed wage employees. In
developing countries, however, wage employment is typically a small and
often shrinking part of the labor market (Johanson and Adams 2004;Teal,
Sandefur, and Monk 2007).

Studies that attempt to document the relationships between skills
and labor market outcomes in poor countries might be incomplete if
they focus solely on wage employment. Indeed, in the data from Ghana,
only 12 percent of the individuals surveyed were wage employees,
while in the Pakistan data, between 25 and 27 percent of the surveyed

A P P E N D I X  2

Data and Methodology for 
Pakistan and Ghana Case Studies

65
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individuals had a wage job. In view of this fact, the investigation focus-
es on the connections between education and labor market outcomes
across five broadly defined occupational categories: the wage employed,
the nonfarm self-employed, farmers and agricultural workers, the
unemployed, and people who are out of the labor force (not seeking
work). Clearly, the labor market benefits of education and skills accrue
both from education promoting a person’s entry into the lucrative occu-
pations and, conditional on occupation, by raising earnings. Typically,
for example, earnings in formal wage employment are significantly
higher than in agriculture. Therefore, in the case studies, the relation-
ship between education and skills and occupational outcomes were
carefully analyzed. Specifically, multinomial logits were estimated in
which occupational attainment was modeled as a function of education
or skills, plus a range of control variables.

Explanatory Variables in Earnings Regressions

The primary objective of the analysis was to estimate the total returns to
education; explanatory variables were selected accordingly. In particular,
in estimating the earnings regressions, variables that are determined by
education are not conditioned because such conditioning would change
the interpretation of the schooling effects. For example, it is likely that
important effects of education include enabling individuals to get high-
wage jobs (for example, managerial positions); enabling them to get into
certain high-wage sectors or firms; and generating job security and thus
work experience. Consequently, occupation, firm-level variables, work
experience, and other variables sometimes seen on the right-hand side in
earnings regressions were not conditioned. The preferred specifications
for the earnings regressions also did not condition land in the agricultur-
al earnings equation, or capital stock for the self-employed, because
investment in these assets may be driven by education. (A brief discus-
sion of the effects of including these additional control variables on the
results can be found later in this appendix). The preferred specifications
thus included only a small set of control variables, with age and gender
emphasized the most. Controls for province fixed effects were also
included.
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Analytical Approach

It is widely believed that education affects people’s economic status by
raising their earnings in the labor market. However, education may raise
earnings through a number of different channels, such as improving access
to employment or, conditional on employment, promoting entry into
higher-paying occupations or industries. In the country case studies, both
the total effect of education on earnings and the role of education in occu-
pational attainment were explored, because the latter is an important
mechanism through which the market benefits of education are realized.
The earnings function for wage employees is specified in general form as:

ln wi = αag xi + fag (si) + υi (1)

where wi is real earnings of individual i, xi is a vector of worker character-
istics excluding education, αag is a parameter vector, si is the years of edu-
cation, fag (.) is the earnings-education profile, υi is a residual, and a and g
denote age group and gender, respectively. The primary objective of the
background papers was to estimate the total returns to education, and the
variables included in the xi were selected accordingly.

Estimation of the earnings-education profile fag (.) was critical to the
analysis, which focused on two specifications: a standard linear model and
a model with dummy variables for highest level of education completed.
The former is attractive partly because the results are straightforward to
interpret, whereas the latter is an attractive way of analyzing how returns
to education differ across different levels of education. In addition, anoth-
er model was considered in which a quadratic term was added to the lin-
ear specification—a convenient way of testing for nonlinearities in the
earnings-education profile.

In the empirical analysis, earnings regressions were estimated based on
data from three labor market subsectors: wage employment, self-employ-
ment, and agriculture. Among the wage employed, individual data on
earnings as well as on the explanatory variables were available. For indi-
viduals who were either self-employed or worked in the agricultural sec-
tor, no earnings data existed at the individual level. Instead, earnings at
the household level were available, distinguishing between earnings for
self-employed and earnings for agricultural workers. To identify the
parameters in the earnings function (1), the explanatory variables need to
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be aggregated so that they are defined at the same level of aggregation as
the dependent variable. Thus, for agriculture and self-employment, the
estimable earnings equation is written

ln whc = αatxhc + [fat (si)]hc + υhc (1)

where hc are household-category subscripts, and the bar-superscript indi-
cates household-category averages.

Endogeneity Bias

The two major sources of bias in the ordinary least squares (OLS) esti-
mate of the effect of education on earnings are sample selectivity bias and
endogeneity (omitted variable) bias. Sample selectivity bias arises as a
result of estimating the earnings function from separate subsamples of
workers, each of which may not be a random draw from the population.
This process violates a fundamental assumption of the least squares
regression model. While modeling occupational outcomes is a useful
exercise in its own right—suggesting the way in which education influ-
ences people’s decision to participate in wage, self-, or agricultural
employment—it is also needed for consistent estimation of earnings func-
tions. Modeling participation in different occupations is the first step of
the Heckman procedure to correct for sample selectivity: probabilities
predicted by the occupational choice model are used to derive the selec-
tivity term that is used in the earnings function.

Adding a subscript j to denote occupation type to the earnings func-
tion (1),

ln wij = αag jxij + fagj (sij) + υij (1’)

it follows that the expected value of the dependent variable, conditional
on the explanatory variables x and s, and selection into occupation j, is
equal to

E(ln wij| xij, sij, mij = 1) αag jxij + fagi (sij) + E(υij|mij= 1) (2)

where mij is a dummy variable equal to one if occupation j was selected
and zero otherwise. The last term in (2) is not necessarily equal to zero in
the sample of observations in sector j, in which case estimating the wage
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equation ignoring sample selection will lead to biased estimates. For
example, if more highly motivated or more ambitious people systemati-
cally select into particular occupations—for example, into waged work—
then people in the waged subsample would, on average, be more motivat-
ed and ambitious than those in the rest of the population.

Thus, E(υij|mij= 1) is not zero in this subsample because the waged
workers’ subsample is not a random draw from the whole population.
Least squares would therefore yield inconsistent parameter estimates.
Following Heckman (1979) and Lee (1983), the earnings equations can
be corrected for selectivity by including the inverse of Mills’ ratio λji as an
additional explanatory variable in the wage equation, so that

ln wij = αag jxij + fagj (sij) + θagjλij (zijγ) + εij, (2)

where zij is a set of variables explaining selection into occupation and γ
are the associated coefficients. Thus, the probability of selection into each
occupation type is first estimated by fitting a model of occupational
attainment, based on which the selectivity term (λ) is computed.1 The
coefficients on the lambda terms λj will be a measure of the bias from
nonrandom sample selection. If these are statistically different from zero,
the null hypothesis of “no bias” is rejected.

Another issue is “endogeneity” or omitted variable bias. The analysis
attempted to address the problem of endogeneity by estimating a family
fixed effects regression on earnings. To the extent that unobserved traits
are shared within the family, their effect will be netted out in a family dif-
ferenced model. For instance, the error term “difference in ability
between members” will be zero if ability is equal among members. While
it is unlikely that unobserved traits are identical across family members,
it is likely that they are much more similar within a family than across
families and, as such, family fixed effects estimation gives an estimate 
of the return to education that reduces endogeneity bias without neces-
sarily eliminating it entirely.

Note

1. The inverse Mills’ ratio is defined as λji = , where  Hij = Φ−1(Pij), φ(.)
is the standard normal density function, Φ(.) the normal distribution func-
tion, and Pij is the estimated probability that the ith worker chooses the jth
occupation.
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φ(Hij)
Φ(Hij)
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