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The Value of Investment in Education: 
Theory, Evidence, and Policy 

By George Psacharopoulos 

ABSTRACT 

This article presents a broad overview of human capital theory and presents high- 
lights of the most recent evidence on the private and social returns to education. 
A distinction is made between the narrow social returns, as traditionally estimated 
in the economics of education literature, and the wide social returns that include 
externalities. The distributive implications of particular education finance poli- 
cies are discussed. It is concluded that the education finance policies most con- 
ducive to social welfare are those that give priority to investment in the lower levels 
of education, including preschool, and the acquisition of general, rather than 
occupation-specific, skills. 

INTRODUCTION 

That education has some value may be self-evident. Otherwise, why are trillions 
of dollars spent annually on education around the globe? Both states and indi- 
viduals who incur such expense must expect a benefit in return. But whether the 
benefits actually exceed the education expenses is not a trivial question. 

In general terms, the value of education can be measured by either the input 
method or the output method. The input method assesses the resources com- 
mitted to education by families, students, and the state. This method looks at the 
value of education from an accounting point of view. 

By contrast, the output method assesses what is produced by education, such 
as a higher standard of living enjoyed by the more educated relative to the less 
educated. The comparison between the education inputs and outputs leads to 
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measures of efficiency in the use of resources. The intervention of the state as a 
tax collector and financier of education leads to issues of equity in the distribu- 
tion of education resources. This method looks at the value of education from an 
economic point of view. 

In this field, expenditures on education (the input side) are treated as invest- 
ment in human capital. The value of such investment is measured by the returns 
it yields over the lifetime of a more educated person relative to a less educated one 
(output side), over and above the investment costs. To the extent that equity con- 
siderations enter into society's values, the equity or inequity effects of particular 
education investments are taken into account. 

In this article I take stock of a voluminous literature on the subject and pre- 
sent the latest evidence. In doing so I place particular emphasis on public policy 
in allocating funds to education. 

THEORY 

Perhaps the oldest reference to education having a value in the output sense is in 
a old Chinese proverb: "Give a man a fish and you will feed him for one day. But 
if you teach him how to fish, he will be fed over his lifetime." 

In more recent times, the concept of investment in education is encapsulated 
in a famous passage in Adam Smith's (1776) Wealth ofNations:"A man educated 
at the expense of much labor and time . . . may be compared to one . . . expensive 
machine  The work which he learns to perform . . . over and above the usual 
wages of common labor, will replace the whole expense of his education." 

Articles on education as investment appeared sporadically in the first half of 
the 20th century (e.g., Strumilin, 1929; Walsh, 1935). In the modern era, education 
and human capital entered economics in the early 1960s. The focus of the early 
writings was on the "unexplained residual in economic growth" (Abramovitz, 
1962); that is, it was observed that national income was growing much faster than 
the growth of the traditional factors of production: land, labor, and capital. 
Schultz (1961a, 1961b) introduced the concept of investment in human capital to 
explain most of the growth puzzle. 

Becker (1964) and Mincer (1974) modeled the concept of investment in human 
capital and the measurement of its value. The basic theory underpinning human 
capital is very simple. The formation of human capital entails the sacrifice of 
resources today for the sake of a stream of benefits in the future. 

This tradeoff is illustrated in Figure 1. The age-earnings profile of an untrained 
or less educated worker (thin line) is compared with the profile of a trained or 
more educated one (thick line). The age-earnings profile of the less educated 
worker is nearly flat, whereas the more educated worker has a steeper age-earnings 
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Figure 1. Basic Tradeoff in Human Capital Theory 

profile. The more educated worker sacrifices earnings early on in his or her career, 
so his or her earnings are lower than those of the less educated one. However, after 
the training period is over (at the intersection of the two profiles), the earnings of 
the trained worker exceed those of the untrained. This is because the trained 
worker is more productive than an untrained worker of the same age. During the 

training years the worker incurs a cost for the sake of benefits later in life. Using 
proper discounting, the tradeoff is encapsulated in the concept of the returns to 
investment in education or training. 

Note that for the theory to be valid, the two profiles should cross. Otherwise 
there would be either negative or infinite returns on investment in training. Also, 
the profiles have to cross early in one's professional career to allow time for the 
recovery of costs. 

Education is a special case of training. We could illustrate the same human cap- 
ital tradeoff by comparing the age-earnings profiles of a secondary education 
graduate and a university graduate (Figure 2). 

By not working for four years, the university student incurs an indirect cost in 
terms of forgone earnings equal to what secondary school graduates of the same 
age are earning in the labor market (minuses above the horizontal axis). At the 
same time, the university student incurs a direct cost equal to any tuition and inci- 
dental expenses he or she is paying for his or her studies (minuses below the hor- 
izontal axis). 

After graduation, say at the age of 22, the university graduate will start earning 
more than secondary school graduates of the same age are earning in the labor 
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Figure 2. Age-Earnings Profiles of Secondary School and University Graduates 

market, and the earnings advantage of the university graduate will continue over 
a lifetime. 

Again, by using proper discounting (because the costs and benefits do not occur 
at the same time) we can compare the pluses and minuses and arrive at the returns 
to investment in university education. 

The Private-Social Distinction 

One can approach the value of investment in education from one of two per- 
spectives. One is that of the individual student or private investor. The costs a per- 
son incurs while studying can be compared with the benefits one enjoys as a 
graduate. The costs are the forgone earnings, tuition, and other out-of-pocket 
expenses for the student and his or her family, and the benefits are the difference 
in posttax earnings between more and less educated workers of the same age. Such 
private calculus is straightforward and incontestable, resulting in the private rate 
of return to investment in education. 

Or one can take the perspective of the state or the country as a whole. States 
spend on education, and the benefits are realized in terms of the presumably 
higher productivity of the more educated workers. The cost in this case is much 
higher than what individuals pay for their education because of the public sub- 
sidization of education. As a first approximation, the benefits could be measured 
as pretax earnings differentials to reflect the full productivity potential of work- 
ers by level of education. The comparison of the costs and benefits measured this 
way results in the social rate of return to investment in education. Unlike that of 
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private returns, the estimation of a social rate of return to investment in educa- 
tion is not straightforward. There are two main reasons for such asymmetry. 

In the first place, one's earnings may be a bad proxy for one's productivity. For 

example, how can one measure the productivity of white-collar workers, espe- 
cially civil servants? Second, education maybe associated with a plethora of non- 
market or external to the individual benefits, such as a reduction in the spread of 
infectious diseases. Such benefits are extremely difficult to quantify. 

There is also a problem common to both the private and social returns esti- 
mation, in that factors such as differences in ability may affect in a systematic way 
the earnings of one group of workers relative to the control group. This is known 
in the literature as the screening hypothesis, in which higher education may sim- 

ply be an expensive filter to identify the more able rather than leading to higher 
productivity (Arrow, 1973). 

Micro Versus Macro Approach 

In the empirical literature, two routes have been followed to measure the value of 
education. One is to look at micro data, that is, at the level of the individual or 
the household, to compare the earnings or productivity of the more educated 
with that of the less educated. The other route is to look at aggregate national data 
and compare the level of a country's national or per-capita income growth with 
the resources committed to education. 

The two routes are complementary in the sense that if the value of education 
is detected at the micro level, it should also show up at the macro level. In fact, 
the macro approach has the virtue of potentially capturing the external benefits 
of education that cannot be assessed by looking at micro data. 

Old Versus New Growth Theory 

When growth accounting started in the early 1960s, education was treated as an 

exogenous factor entering an aggregate production function on the same footing 
as other truly exogenous factors, such as natural resources. This specification of 
the production function necessitated diminishing returns to education as educa- 
tion investment expanded. 

In the new growth theory education is treated as endogenous in the produc- 
tion process; that is, on one hand it uses resources, and on the other hand it 
increases the productivity of other factors of production. In this specification, 
education can yield increasing returns. Romer (1986, 1992) and Lucas (1988) 
started with a Solow (1957) type of aggregate production function, augmented in 
two ways. First, beyond some measure of human capital that enters the produc- 
tion function in the traditional way, total output also depends on the average level 
of human capital. The dramatic theoretical implications of this formulation are 
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that output is no longer constrained by the constant-returns-to-scale property of 
the Solow production function and that knowledge becomes a kind of public 
good that spills over the economy as an externality, allowing output to grow 
beyond the measurable inputs. 

Over the years, the notion of what constitutes economic development has 
changed. Initially, the notion of development was tantamount to monetary per- 
capita income. Today, development encompasses items such as smaller income 
disparities, poverty reduction, democratization, increases in life expectancy, 
reduction of infant mortality, and a greener environment. When one is assessing 
the value of education, its effect on such difficult-to-quantify variables should be 
taken into account. 

Equity 

Beyond boosting efficiency, education may have also have a value in improving 
equity in a given society. Equity can be manifested in many different ways, such 
as the opportunity to progress to a higher level of education regardless of one's 
socioeconomic background or the enjoyment of education outcomes (e.g., cog- 
nitive achievement or higher income) by the poorer groups in the population. 

The possibility of a tradeoff between efficiency and equity in education arose 
in the early days of the economics of education (see special issue of the Journal of 
Political Economy, 1972). This debate continues today. In efforts to promote equity, 
education resources might be used for activities that are less efficient. On the other 
hand, a possible efficiency-equity tradeoff exists only when education resources 
already are used in a fully efficient way, hardly the case in the real world. 

The consensus today is that all education systems operate at a point X in Fig- 
ure 3, that is, well inside the efficient production possibility frontier AB. So there 
is room to implement policies that move toward points Y and Z, improving effi- 
ciency and equity. This is the analog of the same tradeoff between the quantity 
and quality of education. 

Efforts to combine efficiency and equity objectives introduce the issue of rel- 
ative weights one should attribute to the two components of social welfare. 
Assuming that the social welfare function (SW) has two components, 

SW = /(Efficiency, Equity), 

how does one choose the relative weights placed on efficiency and equity? 
Specifying the function so as to maximize per-capita income (Y/P), adjusted 

for its distribution (1 minus the Gini inequality coefficient), 

SW = (YIP)a (i-Gini)ß, 

how does one arrive at the values of the efficiency and equity weights a and ß? This 
relates to the political economy of distribution and is left to politicians and voters. 
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Figure 3. Efhciency-Equity Tradeoff 

EVIDENCE 

No matter how it is measured, education is a big business. In the United States 
alone it is a rapidly growing $i-trillion industry. Federal and state expenditures 
on education exceed $750 billion (Education Industry Association, 2005). 

Table 1 shows the share of education expenditure in the gross domestic product 
of selected Organisation for Economic Co-operation and Development (OECD) 
countries and how this expenditure is divided between the public and private sec- 
tors. Korea and the United States top the list in terms of private resources devoted 
to education. 

Of course, direct expenditures on education are an underestimate of the 
national resources devoted to education because they exclude the forgone earn- 

ings of students while in school. Forgone earnings are about as much as the 
direct expenditure on schooling. Alas, national accounts statistics do not record 
this important dimension of human capital, a fact lamented early on by Schultz 
(1961a). 

Table 1. Education Expenditure as a Percentage of Gross Domestic Product (GDP) 
Public Share Private Share Total Education Share in GDP 

Australia 4.4% 1.5% 6.0% 
France 5.7% 0.4% 6.1% 

Germany 4.4% 0.9% 5.3% 

Japan 3.5% 1.2% 4.7% 
Korea 4.2% 2.9% 7.1% 
UK 5.0% 0.9% 5.9% 
USA 5.3% 1.9% 7.2% 
OECD mean 4.9% 1.2% 6.1% 

Source: OECD (2005), Table B2.1a, p. 184. 
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Value of the Stock of Human Capital 
Two main methods have been used to estimate the value of the human capital 
stock in a given country: the input method, cumulating education costs over the 

years of study; and the output method, based on the superior market value of the 
more educated person (Le et al., 2003). 

Using the input method, Schultz (1961b) estimated that the value of education 
embodied in the U.S. labor force grew more than eight times relative to the stock 
of physical capital in the first half of the 20th century. Similar results were obtained 

by Kendrick (1986), McMahon (1991), and Jorgenson and Fraumeni (1989, 1992). 
According to official estimates by the U.S. Office of the Budget (i993)> the stock 

of human capital in the United States far exceeds the stock of physical capital, with 
the latter including the value of land: Education capital totals US$24 trillion, and 

physical capital totals US$19 trillion (Table 2). 

Benefits 
The benefits of education typically are classified into a four-cell matrix, as shown 
in Table 3 (also see McMahon, 1997). The easiest-to-document benefits are those 
in the upper left quadrant, namely private benefits that manifest themselves in 
the labor market and can be measured in monetary terms. The hardest-to-docu- 

Table 2. Estimated Stock of Human and Physical Capital in the United States 
(in trillions of current US$) 

Reference Year Human Capital Physical Capital 
1984 17.1 12.2 
1993 24.0 19.0 

Sources: Jorgenson and Fraumeni (1992), U.S. Office of the Budget (1993). 

Table 3. Classification of the Benefits of Education 

Benefit Type Private Social 

Market Employability Higher productivity 
Higher earnings Higher net tax revenue 
Less unemployment Less reliance on government 
Labor market flexibility financial support 
Greater mobility 

Nonmarket Greater consumer efficiency Lower crime rates 
Better own and family health Less spread of infectious diseases 
Healthier children Greater contraception efficiency 

Better social cohesion 
Voter participation 
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Table 4. Unemployment Rate by Level of Education 

Below Upper Secondary Upper Secondary Tertiary 
Australia 7.0% 4.3% 3.0% 
Canada 10.9% 6.5% 5.2% 
France 12.1% 7.5% 6.1% 

Germany 18.0% 10.2% 5.2% 

Japan 6.7% 5.4% 3.7% 
UK 6.9% 3.9% 2.4% 
USA 9.9% 6.1% 3.4% 
OECD mean 10.2% 6.2% 4.0% 

Note: Data indicate the number of 25- to 64-year-olds who are unemployed as a percentage of the labor force 
aged 25-64. 

Source: OECD (2005), Table A8.4a, pp. 1 13-1 14. 

Table 5. Relative Earnings of 25- to 64-Year-Olds with Income from Employment by 
Level of Education (index) 

Below Upper Secondary Upper Secondary Tertiary 
Australia 77 100 132 
Canada 79 100 136 
France 84 100 150 

Germany 87 100 153 
Korea 67 100 141 
UK 69 100 162 
USA 70 100 183 

Note: Index base, upper secondary education = 100. 
Source: OECD (2005), Table A9.1a, p. 130. 

ment benefits are those in the lower right quadrant, namely the social benefits 
that are not directly observed or measured in monetary terms. 

Focusing again on OECD countries, we see a clear negative correlation between 
unemployment and level of education (Table 4). On average, those who have not 

completed upper secondary education are two and a half times as likely to be 

unemployed as tertiary education graduates. 
Not only does a higher level of education increase one's chances of employ- 

ment, but once employed the more educated have a clear earnings advantage 
(Table 5). In the United States, the earnings of tertiary education graduates are 
two and a half times as high as those of high school dropouts. 

Private Returns 

When the extra earnings associated with a higher level of education are related to 
the costs of obtaining that education (including the student's forgone earnings), a 

private rate of return to investment in education is obtained. Table 6 presents 
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Table 6. Overall Private Rate of Return to Investment in Education 

Rate of Return 

Australia 8.0% 
France 10.0% 

Germany 7.7% 

Japan 13.2% 
Korea 13.5% 

Spain 7.2% 
UK 6.8% 
USA 10.0% 

Note: The rates are coefficients on the number of years of schooling using the Mincerian earnings function. 
Source: Psacharopoulos and Patrinos (2004), Table A-2. 

Table 7. Private Returns to Investment in Education by Education Level 

Primary Secondary Higher 
Austria - 11.3% 4.2% 
Canada - 7.8% 13.0% 
China 18.0% 13.4% 15.1% 

Cyprus 15.4% 7.0% 5.6% 

Germany - 6.5% 10.5% 

Japan 13.4% 10.4% 8.8% 
New Zealand - 13.8% 11.9% 

Philippines 18.3% 10.5% 11.6% 
Thailand 16.0% 12.9% 11.8% 

Note: - = Data not available. 
Source: Psacharopoulos and Patrinos (2004), Table A-l. 

typical estimates of the overall private rate of return to investing in one extra year 
of schooling in a number of OECD countries. On average, the private rate of return 
to investment in education is about io%. This rate is in real terms and superior to 
the returns to investment in physical capital in most countries (McMahon, 1991). 

The returns typically are higher at lower levels of education. Table 7 presents 
typical private rates of return by level of education in a number of OECD coun- 
tries. The reason the returns to primary education are not readily available for 

many advanced industrial countries is that there is not a sufficient control group 
of illiterates to estimate the rate of return by the full discounting method. 

Returns to education have been estimated for several dimensions that link to 

policy (Table 8). 

The returns to education are higher the lower a country's per-capita income, a 
reflection of the relative scarcity of human capital in poor countries. 

The vocational track of secondary education exhibits a lower rate of return rela- 
tive to the academic or general track because the former is more expensive. 



The Value of Investment in Education 123 

Table 8. Private Returns to Education Across Selected Dimensions 

Dimension Private Rate of Return 

Level of development 
High-income countries 7.4% 
Low- income countries 10.9% 

Type of curriculum 
General curriculum 11.7% 
Vocational curriculum 10.5% 

Gender 
Men 8.7% 
Women 9.8% 

Sector of employment 
Private sector employees 1 1 .2% 
Public sector employees 9.0% 

Over time, 15 -year change 
Primary education -2.0 percentage points 
Higher education +1.7 percentage points 

Note: Numbers are world averages and not comparable outside a given dimension because of differences in 
sample coverage and estimation methods. 

Sources: Based on Psacharopoulos (1994) and Psacharopoulos and Patrinos (2004). 

Investment in women's education exhibits a higher rate of return relative to 
men. Although in absolute terms men universally earn more than women, 
the lower opportunity cost of women's education raises the rate of return. 

Workers in the private sector enjoy a higher return on their education than 
those employed in the public sector. This is because employers in the pri- 
vate competitive sector recognize the higher productivity of educated 
workers, a finding that contradicts the screening hypothesis. 

Returns to education are subject to diminishing returns, that is, they tend to 
fall as human capital becomes more abundant. In other words, they behave 
as the returns to physical investment. 

The returns to higher education have been rising in most dynamic economies 
in recent years, reflecting the demand for more educated workers to com- 
plement advances in technology. 

Social Returns 

The OECD has recently produced comparable narrow social rate of return esti- 
mates for some of its member countries (Table 9). It should be noted that the 
social rates decline by level of education, whereas the private ones might rise. This 
is because public subsidization of education is higher at the tertiary level of edu- 
cation, a finding that relates to equity. 

The OECD also presents returns from another point of view, that of the state 
as collector of taxes. The provision of education at all levels entails loss of taxes 
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Table 9. Social Rates of Return in OECD Countries by Level of Education 

Country Upper Secondary University 
Belgium 13.0% 5.6% 
Denmark 18.4% 4.8% 
Finland 19.4% 11.0% 

Italy 17.5% 8.4% 
Netherlands 22.3% 8.4% 

Norway 14.4% 6.8% 
Sweden 23.3% 5.2% 
Switzerland 10.2% 6.1% 
United States 2 1 .8% 1 2.4% 

Source: OECD (2005), p. 143, Tables A9.9 and A9.10, males. 

Table 10. Fiscal Rates of Return in OECD Countries by Level of Education 

Country Upper Secondary University 
Belgium 10.3% 5.6% 
Denmark 9.1% 4.8% 
Finland 9.7% 4.8% 
France 5.3% 6.7% 
Italy 12.0% 9.5% 
Netherlands 13.8% 10.7% 
Norway 7.4% 4.1% 
Sweden 10.8% 1.7% 
United States 13.0% 12.3% 

Source: OECD (2005), p. 143, Tables A9.7 and A9.8, males. 

from those who are in school. It also entails a higher tax revenue from those who 
graduate and have higher incomes. The net result is a gain from the fiscal per- 
spective (Table io). 

Figure 4 is a visual summary of the private and narrow social returns to edu- 
cation at a world scale. The numbers are much higher than those given in the 
tables for the OECD countries because they contain rates of return in many low- 
income countries where the returns are much higher. 

The private returns by level of education follow a U-shaped pattern; that is, 
they drop between primary and secondary education, but they rise at the uni- 
versity level. The law of diminishing returns does not apply to the private rates 
because of the distortion introduced by the public subsidization of higher edu- 
cation. On the other hand, the social rates, which take into account the full 
resource cost of education, follow the expected declining pattern. 

The social returns to education reported here have been characterized as nar- 
row in the sense that they are based on monetary earnings and do not take into 
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Figure 4. World Averages of the Returns to Education by Type and Level of Education 

account nonmarket and external effects of education. In addition, the rates of 
return as routinely estimated in the economics of education literature are static, 
based on a cross-section snapshot of what people earn at different ages by level 
of education. 

Arias and McMahon (2001) used panel data to obtain a more realistic age- 
earnings trajectory of different cohorts that takes into account the effect of 
economic growth on individual earnings. The resulting rates of return are char- 
acterized as dynamic and are higher than the static rates. In the case of men in the 
United States, the dynamic social rates of return to college graduation are 3 per- 
centage points higher than the static rates. 

Taking into account the many other benefits of education shown in Table 3, 
McMahon (1999) came to an astounding "wide" social rate of return to education 
investment in the United States and the United Kingdom of 30%. 

The yield of investment in education typically exceeds that of other forms of 
traditional investment. McMahon (1991) reported that even the narrow returns 
to investment in education exceed that of investment in housing: 12% versus 4%, 
respectively. In addition, Cohn and Hughes (1994) found that the social returns 
to investment in higher education in the United States between 1969 and 1985 have 
been consistently above the returns to investment in housing. 

Macro 

In the old growth theory, there are two distinct empirical subformulations known 
as Schultz-type and Denison-type growth accounting. In Schultz's (1961a) for- 
mulation, human capital is added as an independent variable in the production 
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function, along with physical capital and the number of people employed. In 
Denison's (1967) formulation, instead of adding human capital in monetary 
terms, the total labor force is split up by level of education. Schultz and Denison 
found that a substantial proportion of unexplained growth resulted from educa- 
tion (Table 11). 

With the availability of international national accounts data and data on edu- 
cation for many countries in the early 1990s, studies have attempted to attribute 
differences between countries in per capita income or growth rates to human cap- 
ital. These studies are difficult to summarize because of the diverse country sam- 
ples, education measures, time frames, and other independent variables used for 
control. Table 12 gives the highlights of macro studies cited in the literature. 

Table 11. Contribution of Education to Economic Growth, Within-Country Growth 
Accounting 

Country Contribution of Education to the Economic Growth Rate 

Belgium 14.0% 
Canada 25.0% 
Korea 16.0% 
UK 12.0% 
USA 15.0% 

Note: Estimates are based on the Schultz (1961a) and Denison (1967) methods. 
Source: Psacharopoulos (1984). 

Table 12. Macro Evidence on the Effect of Education on Economic Growth 

An increase of 1 percentage point in the enrollment ratio raises the growth rate by 0.025 
percentage points for primary education and 0.035 for secondary education (Barro, 1991). 

The coefficient of the log-output per worker regressed on education is 0.70 (Mankiw et al., 
1992). 

Primary education enrollment significantly explains the 1960-1985 growth rate (World Bank, 
1993). 

A 1 -standard deviation increase in male secondary and higher education raises the growth 
rates by 1.1 and 0.5 percentage points, respectively (Barro and Sala-I-Martin, 1995). 

One extra year of male secondary or higher education raises the growth rate by 1.2 percentage 
points per year (Barro, 1997). 

The coefficient of primary school enrollments on per-capita growth is significant (McMahon, 
1998). 

A 1-year increase in the average years of schooling of the labor force raises output per worker 
by 5-15% (Topel, 1999). 

The macro-estimated rate of return to schooling is 18-30% (Krueger and Lindahl, 2001). 

Increasing the mean educational attainment of the population by 1 year raises output per 
worker by 0.6% (Bassanini and Scarpetta, 2001). 
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In their review of the macro literature, Sianesi and van Reenen (2003) conser- 

vatively concluded that a one-year increase in the mean years of schooling is 
associated with a rise in per-capita income of 3-6%, or a higher growth rate of 
1 percentage point. 

More recently, advances have been made in measuring education inputs not in 
terms of enrollments or years of schooling (quantitative measures) but in terms 
of quality. Hanushek and Kimko (2000) used student achievement in international 

cognitive tests, such as those of the International Association for the Evaluation of 
Educational Achievement and the Trends in International Mathematics and Sci- 
ence Study. They adjusted the headcount of the labor force by student achievement 
to capture the effect of education quality on economic growth (Table 13). 

Coulombe et al. (2004) used a different dataset and measure of education qual- 
ity: the literacy and numeracy skills of young adults aged 17 to 25, derived from 
the International Adult Literacy Survey (IALS). They found that a country that 
achieves literacy scores 1% higher than the average ends up, in a steady state, with 
labor productivity 2.5% higher than that of other countries and a per-capita gross 
domestic product 1.5% higher, on average. The study suggests that differences in 

average skill levels among OECD countries explain fully 55% of differences in eco- 
nomic growth since i960. Consistent with the micro literature, they also found 
that investment in the human capital of women appears to have a much greater 
impact on subsequent growth than investment in the human capital of men. 

Nonmarket Benefits and Externalities 

The benefits of education captured in the rate of return estimates reported in this 
article, whether private or narrow social, are market benefits, that is, they are 
based on earnings differences between more and less educated people. However, 
another set of nonmarket benefits associated with education are not traded in the 
market. Such nonmarket effects often overlap with public or external effects, 
affecting not only the recipient of education but others also. 

Table 13. Effect of Education Quality in Growth Accounting 

Education Quality Measure Effect 

Test scores on international A 1 -standard deviation change in labor force 
cognitive achievement tests quality is associated with nearly 1 percentage 

point higher growth rate 
(Hanushek and Kimko, 2000). 

Literacy and numeracy skills of A 1% higher literacy score raises labor 
young adults aged 1 7-25 productivity by 2.5% (Coulombe et al., 2004). 
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As mentioned earlier, because of an unfortunate convention in the early 1960s 
literature in the economics of education, the adjective social attached to a rate of 
return calculation really meant "adjusted for the full cost of education, whether 
paid by the individual or the state." Because of the universal public subsidization 
of education, by arithmetic definition the social rate of return is lower than the 
private rate. However, if one were to include difficult-to-measure spillover effects 
of education (say, in reducing crime) not realized by the individual investor, the 
externalities-inclusive social rate of return might well be above the private one. 
The problem is that it is very hard to measure the spillover effects of education 
and add them to the conventional (wage-based) benefits. 

One of the problems in estimating nonmarket and external effects is that ben- 
efits often span many categories, and the effect is not directly observable in mon- 
etary terms. Haveman and Wolfe (1984) developed an ingenious method by means 
of which it is possible to attach a monetary value to some of the nonmarket ben- 
efits of education. This is based on the assumption that one would be willing to 
pay in order to enjoy a benefit of education not directly observed in the market. 
Table 14 provides a streamlined catalog of the many benefits of education, along 
with some empirical estimates of their value. 

Table 14. Mainly Nonmarket and External Benefits of Education 

Benefit Evidence 

Crime Per-capita police expenditure decreases by $170 for an additional 
year of schooling in community. 

Nonwage remuneration The better educated get higher fringe benefits and better working 
conditions. 

Child education Parental education affects child's education level and scholastic 
achievement. 

Consumption efficiency More schooling improves consumer choice. 
Family income increases by $290 for an additional year of 

schooling. 
Fertility, desired family size Mother's education lowers daughter's birth rate. 

More schooling improves contraceptive efficiency. 
Household health More education increases life expectancy. 

Net family assets increase by $8,950 for an additional year of 
schooling. 

Job search efficiency More schooling reduces cost of search, increases mobility. 
Charity More schooling increases donations. 
Technological change Schooling helps R&D dissemination. 
Social cohesion Schooling increases voting and reduces alienation. 
Income transfers More schooling reduces dependence on transfers. 
Savings Savings rate increases with schooling. 

Note: Dollar values are per year in 1996 prices. 
Source: Adapted from Wolfe and Zuvekas (1997). 
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The level of schooling associated with the most externalities has already been 
considered in order to correct the hierarchy of the returns to education. For exam- 

ple, Birdsall (1996) argued that the returns to higher education probably are 
underestimated, given the assumed externalities university graduates bring to the 

economy. On the other hand, if externalities by level of schooling are considered, 
then primary education probably has the highest externalities (Psacharopoulos, 
1996). This is understood by weighing the probability of a university graduate 
inventing a new vaccine against the social costs imposed on the rest of society by 
the large number of illiterate citizens. 

Macro-Level Externalities 

Using new growth theory, Azariadis and Drazen (1990) reconfirmed what educa- 
tors (Bowman and Anderson, 1963) and economic historians (Easterlin, 1981) had 
concluded long ago: that there might be a threshold in terms of human capital 
accumulation before a country can reap growth benefits. In their words, "Once 
... the stock of knowledge surpasses] certain critical values, aggregate produc- 
tion possibilities may expand especially rapidly." As depicted in Figure 5, a coun- 

try is trapped at a low- return equilibrium (AA') until the level of human capital 
accumulation rises, say, beyond six years of schooling. Once the threshold is 

passed, the country rides on a higher returns-growth path (BB'). In testing this 

theory, Azariadis and Drazen found that the threshold might be early literacy. 

Equity 
There are several dimensions along which equity in education can be addressed. 

Following the aforementioned cost-benefit approach, when the returns to educa- 
tion are estimated for subgroups of the population with different social origins, 

Rate of 
Return 

B Bf 

A A1 
 i  

6 Years Schooling 

Figure 5. Threshold Human Capital Accumulation 
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Table 15. Returns to Education by Father's Occupation 
Father's Occupation USA France 

Laborer 6.2% 11.9% 
Farmer 6.4% - 

White collar - 12.9% 

Manager 7.6% - 

Professional 7.2% - 

Note: - = Data not available. 
Source: USA data from Cohn and Kiker (1986), Table 3. France data from Vawda (2003), Table 1. 

Table 16. Appropriation of Public Funding for Education by the Poorest and the 
Richest in Ghana, 1992 

Income Quintile 
Education Level Poorest Richest 

Primary 22% 14% 
Secondary 15% 19% 
Higher 6% 45% 

Source: Yang (2002). 

there is no dramatic appropriation of the value of education by the better off, 
at least on average. Table 15 shows that in the United States and France the 
returns to education among those whose father belongs to a higher socioeco- 
nomic group are only about 1 percentage point higher relative to those in man- 
ual occupations. 

Another equity dimension is the distributive incidence of education subsidies, 
or who really pays for and who really benefits from public education. Hansen and 
Weisbrod (1969) were the first to study the income redistribution effects of the 

financing of public higher education in California. Because eligibility for higher- 
subsidy institutions was positively related to family income, and because university 
attendance increases as family income rises, the result was that the distribution of 
subsidies actually favored upper-income families. These subsidies were compared 
with state and local taxes paid. The results showed that families with children 
enrolled in public higher education received a positive net transfer (subsidy minus 
taxes paid) and that these net transfers were an increasing share of family income. 

The regressive nature of public financing of higher education has since been 
documented in many other countries (Yang, 2002; Vawda, 2003). Table 16 shows 
an extreme case in Ghana. 

Gylfason and Zoega (2003) reported a negative and significant relationship 
between secondary school enrollment and income inequality, the latter measured 
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by the Gini coefficient. In more recent work, Gylfason (2005) documented a high 
cross-country correlation (r = 0.76) between secondary school enrollment rates 
and democracy, the latter measured by an index of political rights. 

Institutions 

Following the seminal work of North (1990), the institutional dimension within 
which education takes place has been researched. Figure 6 shows a significant neg- 
ative correlation (-0.50) between a country's education centralization and achieve- 
ment in the PISA-2000 international achievement competition (OECD 2004). 

Figure 6. Education Centralization and Student Achievement in Mathematics 
AT = Austria; CZ = Czech Republic; DE = Germany; DK = Denmark; 
FIN = Finland; FR = France; GR = Greece; HU = Hungary; IT = Italy; 
KR = South Korea; NO = Norway; NZ = New Zealand; PT = Portugal; 
SP = Spain; UK = United Kingdom 
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In Lieu of a Summary 
The many aspects of the value of education were recently documented at a Teach- 
ers' College (2005) symposium on the social costs of inadequate education. Among 
the highlights: 

A high school dropout earns about $260,000 less over a lifetime than a high 
school graduate and pays about $60,000 less in taxes. 

The United States loses $192 billion (1.6% of GDP) in combined income and 
tax revenue with each cohort of 18-year-olds who never complete high 
school. Increasing the educational attainment ofthat cohort by one year 
would recoup nearly half those losses. 

Health-related losses for the estimated 600,000 high school dropouts in 2004 
totaled at least $58 billion, or nearly $100,000 per student. 

High school dropouts have a life expectancy that is 9.2 years shorter than that 
of high school graduates. 

Increasing the high school completion rate by just 1% for all men ages 20-60 
would save the United States up to $1.4 billion per year in crime-related 
costs. 

The economic benefits of preschool programs could be as high as $7 for each 
dollar invested. 

College graduates are three times more likely to vote than Americans without 
a high school degree. 

POLICY 

Based on this review it should be clear that education has value, both to the indi- 
vidual who invests in education and to society at large. The state of our knowl- 

edge today is that the evidence on the private value of education is more robust 
than evidence on the social value. This asymmetry has implications for public 
education finance policies. 

Based on quasi-experimental dataseis and controlling for ability and other fac- 
tors that influence earnings, it is indisputable that for every dollar invested in edu- 
cation the individual enjoys on average about 10% in returns. Such yield is higher 
for the basic levels of education and much higher in poorer countries than in ad- 
vanced industrial counties. It is also higher for general academic rather than for 
narrow vocational skills and higher for women than for men. 

Are the social returns higher or lower than the 10% private benchmark? For if 

they were higher, this would call for heavier public subsidization of education to 

exploit the full benefits individuals may not realize when investing in education. 
In other words, they may stop short of the socially optimal level or type of school- 

ing. But if the social returns were lower than the private returns, this would call 
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for lower public subsidies to education, at least until the private returns are equal 
to the social returns. 

According to the early micro, narrow social rate of return literature, because of 
the public subsidization of education, the social returns are lower than the pri- 
vate returns, say by about 2 percentage points. But if one is willing to monetize 
and add to the narrow social rate the variety of external social benefits reviewed 
in this article, the wide social rate of return could well exceed not only the nar- 
row social rate but also the private one. As already mentioned, our knowledge is 
not sufficient to make a categorical statement in this respect. So education policy 
has to move with caution. 

While research on the social value of education continues, life goes on in terms 
of allocating public funds to education. The following is a list of policy statements 
for allocating public funds to education, consistent with the evidence at hand. 

Do not fund equally across the board. Distinguish between levels and types of 
education. 

Give highest priority to funding the lower levels of education. Higher educa- 
tion graduates privately internalize most of the education benefits, so there 
is less justification for subsidization. Higher education graduates will be 
tomorrow's elites in terms of income. 

The most efficient and equitable financing mechanism for higher education 

might be to provide the initial funding for a student loan scheme. Student 
loans contribute to efficiency because they provide incentives to students to 

study harder and choose subjects leading to employment. They also con- 
tribute to equity in the sense that those who will later enjoy higher incomes 

throughout their lifetime will pay for their own education. 

By contrast, public finance priority should be given to the lower levels of edu- 
cation, for example, to help those from a lower socioeconomic level com- 

plete secondary school in an industrial country or primary school in a 

developing country. Indeed, the lower the level of education assisted by 
public funding, the higher the efficiency and equity benefits. This principle 
applies particularly at the preschool level, as forcefully argued by Nobel lau- 
reate James Heckman (Heckman and Masterov, 2005; Cunha et al, 2005). 

Priority should be given to funding general rather than vocational education. 
General skills include the social and communication skills most valued by 
employers (Murnane and Levy, 1996). A solid base of literacy and numeracy 
also contributes to later specialization in vocational skills that cannot be 

anticipated because of the rapid development of new technologies. 
Public funding should be allocated to improving the quality of education 

rather than just increasing the years of schooling. Yes, school attendance is a 

necessary condition for learning, but perhaps more important is what goes 
on in the classroom in terms of actual learning. Cognitive achievement 
should be monitored, and interventions should be targeted to factors that 
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improve student learning. This is equally important in advanced and devel- 
oping countries. Even in a country such as the United Kingdom, 25% of 
adults are functionally illiterate (Moser Group, 1999). 

There is robust evidence that the institutional environment contributes to the 
efficient use of resources. A decentralized education system is associated 
with a higher level of achievement in international tests. Thus, once a given 
budget is allocated to schools, it might be better managed at the school level 
rather than by a central authority. 

Most education budgets in the world today are managed by inertia; that is, 
allocations in a given year are roughly equal to last year's allocations, 
adjusted for inflation. This is tantamount to the absence of any policy to 
serve society's efficiency and equity objectives. As we determine the most 
effective ways to improve social welfare by education, we should fine-tune 
our policies to reflect the most effective methods of public funding for edu- 
cation. 
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