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Abstract

Returns to investment in education based on human capital theory have been estimated
since the late 1950s. In the 40-plus year history of estimates of returns to investment in
education, there have been several reviews of the empirical results in attempts to establish
patterns. Many more estimates from a wide variety of countries, including over time
evidence, and estimates based on new econometric techniques, reaffirm the importance of
human capital theory. This paper reviews and presents the latest estimates and patterns
as found in the literature at the turn of the century. However, because the availability of
rate of return estimates has grown exponentialy, we include a new section on the need
for selectivity in comparing returns to investment in education and establishing related
patterns.

World Bank Policy Research Working Paper 2881, September 2002

The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the
exchange of ideas about development issues. An objective of the seriesis to get the findings out quickly, even if the
presentations are less than fully polished. The papers carry the names of the authors and should be cited
accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those of the
authors. They do not necessarily represent the view of the World Bank, its Executive Directors, or the countries
they represent. Policy Research Working Papers are available online at http://econ.worldbank.org.

JEL codes: C13, J31

" Psacharopoulos: University of Athens, Greece; Patrinos. World Bank. Comments received from Barry
Chiswick and Wadter McMahon are greatly appreciated. The excelent contributions of Kyriakos
Georgiades are greatly appreciated. We also acknowledge the research assistance of Leila Mamedova
and Anahit Poghosyan. Address al correspondence to Harry Patrinos, World Bank, 1818 H Street NW,
Washington, DC 20433, USA; email: hpatrinos@worldbank.org.




I ntroduction

Returns to investment in education, in the modern/human capitd sense of the term, have been
edimated snce the late 1950s. In the 40-plus year history of estimates of returns to invesment in
education, there have been severd reviews of the empirica results in attempts to establish patterns (see
Psacharopoulos 1973, 1985, 1994).

The rise in earnings inequality experienced during the 1980s and 1990s in many countries led to
renewed interest in estimates of returns to schooling (see, for example, Murphy and Welch 1992). A
very large literature suggests that systematic changes in the production process led to changesin the
demand for certain types of labor. It was argued much earlier in the literature that education is more
productive the more volatile the state of technology (Nelson and Phelps 1966; Welch 1970; Griliches
1969; Schultz 1975).

A more sdective rates of return estimate review focusng on the causdity debate between
schooling and earnings (Card 2001) reeffirms Griliches (1970) conclusion that the effect of ability and
related factors does not exceed 10 percent of the estimated schooling coefficient. Instrumentd variable
(V) edtimates of the returns to education based on family background are higher than classc OLS
estimates (based on Mincer-Becker-Chiswick). The estimation method makes little difference on the
returns to education.

In this paper, we begin by following the tradition and present latest estimates and patterns.
However, because the availability of rate of return estimates has grown exponentidly, we include a new
section on the need for sdectivity in comparing returns to investment in education and establishing
related patterns.

[. The Latest Patterns

The classic pattern of falling returns to education by level of economic development and leve of
education are maintained (see Tables 1 and 2 and Figures 1 to 4). Also, in the updated data set the
private returns to higher education are increasing. These new results are based on 6 new observations
and updated estimates for 23 countries since the last review (Psacharopoulos 1994). Estimates of the
raw returns to education for 98 countries are presented in Annex Tables Al to A4. These estimates cut
adong policy issuesin the literature. An effort has been made to select rates of return as comparable as
possible (but see section 111 below).

Private returns are higher than “socia” returns where the latter is defined on the basis of private
benefits but total (private plus externa) costs (Figure 1). This s because of the public subsidization of
education and the fact that typica socid rate of return estimates are rot aole to include socid benefits.
Neverthdess, the degree of public subsidization increases with the level of education, which has
regressve income distribution implications.



Overdl, the average rate of return to another year of schooling is 10 percent. Returns to
education by leve of country income are presented in Table 3 (and Figure 5). The highest returns are
recorded for low and middle-income countries. This update includes new country estimates and
updated estimates for 42 countries.

Average returns to schooling are highest in the Latin America and the Caribbean region and for
the Sub-Saharan Africaregion (Table 4). Returnsto schooling for Adaare a about the world average.
The returns are lower in the high-income countries of the CECD. Interestingly, average returns to
schooling are lowest for the non- OECD European, Middle East and North African group of countries.

During the last 12 years, average returns to schooling have declined by 0.6 percentage points
(see Annex Table A4). At the same time, average schooling levels have increased.  Therefore, and
according to theory, everything ese being the same, an increase in the supply of education has led to a
dight decrease in the returns to schoaling.

Ovedl, women receive higher returns to their schooling investments (Table 5 and Figure 6).
But the returns to primary education are much higher for men (20 percent) than for women (13
percent). Women, however, experience higher returns to secondary education (18 versus 14 percent).

[Il. A More Selective Approach

Returns to education compilations, as presented above, have been attacked in the literature (see
Bennell 1996), dthough not for the right reasons (see Psacharopoulos 1996). The red reason one
should be skeptica about indiscriminate rate of return compilations, and in spite of the efforts of the
compilers, is that in the origind works the estimates are rarely fully comparable. There are two main
sources of non-comparability: data sample coverage and methodology.

Idedly, arate of return to investment in education should be based on a representative sample
of the country’s population. But in redity this is the exception rather than the rule. Thisis problematic
when the estimated rates of return are based on a survey of firms — rather than households — because
firm-based samples are highly sdlective. In order to control survey costs, such samples focus on large
firmswith many employees. Second, the questionnaire istypicdly filled by the payroll department rather
than by the individud employee. Typicaly, this gpproach leads to the use of samples concentrated only
in urban aress.

Another problem occurs when rate of return estimates are based on samples that include civil
savants. This is a problem because public sector wages typicdly do not reflect market wages. Of
course, in many countries — athough fewer now than in the past — the mgority of university graduates
end up in public sector employment. The concentration of graduates in public sector employment is
identified as a problem in growth studies (see, for example, Pissarides 2000). However, civil service
pay based rate of return estimates are useful in private caculations regarding the incentives set by the
date to invest in education — and opt for employment in the public sector.



Turning to methodology, a less serious problem occurs when wage effects are confused for
returns to education. Mincer (1974) has provided a great service and convenience in estimating returns
to education by means of the semi-log earnings function — first done in Becker and Chiswick (1967).
However, for the sake of that convenience, many researchers use the raw coefficients of education in
the extended (dummy-form) function to report returns to education, wheress these are wage effects.

Another methodological limitation, despite Becker’'s (1964) warning, is that many researchers
fed obliged to throw in the regression whatever independent variables they seem to have in the data s,
including occupation. In effect, this procedure leads to stedling part of the effect of education on
earnings that comes from occupational mohbility.

Perhaps the returns to education estimates that ssem from the work of Ashenfelter and others
using twins (Ashenfdter and Krueger 1994; Ashenfdter and Rouse 1998; Miller, Mulvey and Martin
1995; Rouse 1999; Behrman and Rosenzweig 1999) and other naturd experiments are the most
reliable of dl. According to thiswork, the overdl private rate of return to investment in education in the
United States is of the order of 10 percent. This figure establishes a benchmark for what the socid rate
of return would be (a couple of percentage points lower, if not adjusted for externdities), or what the
rate of return should be in a country with a lower per capita income than that of the United States
(severd percentage points higher, as based on the extrgpolation of the non-so-comparable returns to
education presented earlier).

Incidentdly, estimates of the returns to education based on andysis of twins earnings — aswell
as estimates using 1V measures (see, for example, Card 2001) — come to an average rate of return that
isvery smilar to the global average presented in this compilation: 10 percent.

V. Extensions

There is a concern in the literature with what might be caled “socid” rates of return that include
true socid benefits, or externdities. Efforts to make such estimates are numerous, but the estimates vary
widdy. The earnings of educated individuas do not reflect the externd benefits that affect society asa
whole but are not captured by the individud. Such benefits are known as externdities or spillover
benefits, since they spill over to other members of the community. They are often hard to identify and
even harder to measure. In the case of education, some have succeeded in identifying postive
externdities but few have been able to quantify them (but see Weishrod 1964; Haveman and Wolfe
1984). If one could include externdities, then socid rates of return may well be higher than private rates
of return to education. A recent review finds that empirical evidence is scarce and inconclusive,
providing some support for human capitd externaities, but not very strong (Venniker 2001). These
dudies estimate externditiesin the form of individud’s human capita enhancing the productivity of other
factors of production through channels that are not interndized by the individud (Smilar to Luces
(1988) theory). As Venniker (2001) states, evidence is not unambiguous. In fact, some estimates give
negative vaues, while others give very high estimates.



The evidence comes from a few studies. The cross-country regressions take the log of GDP
per capita explained by average schooling and additiona control variables. The micro Sudies refer to
individud log wage explained by individud years of schooling, average years of schooling in a rdevant
geographica area, and additional control variables. The socid returns equa the sum of the two
schooling coefficients.  Heckman and Klenow (1997) edimate the externdity by comparing the
schooling coefficient from cross-country regressons with those from cross-individud regressons.
When they take into account differences in technology, socid returns become amilar to private returns.
Rauch (1993) looks at the effect of average education on workers wages and finds significant
externdities. However, average and own education may be highly corrdated. Acemoglu and Angrist
(2000) correct for this by usng insrumental varigbles. A few sudies in Africa have focused on
estimating externa benefits of education in agriculture usng the education of neighboring farmers. A one
year rise in the average primary schooling of neighboring farmers is associated with a 4.3 percent risein
output compared to a 2.8 percent effect of own farmer primary education in Uganda (Appleton and
Bdihuta 1996, reported in Appleton 2000). Another study finds 56 percent and 2 percent figures for
Ethiopia, but seems rather too high (Weir 1999, reported in Appleton 2000). The results overdl are
inconclusive.

V. Policy Issues

Not only has the academic literature on returns to schooling increased, as is evidenced here,
both in quantity and qudlity, but the policy implications have changed, too. No longer are returns to
education seen as prescriptive, but rather as indicators, suggesting areas of concentration. A good
example is the impact of technology on wage differentids, which led to a huge literature on changing
wage structures (see, for example, Krueger 1993; Patrinos 2001).

At the same time, the importance of returns to education is seen in their adoption as a key
indicator by the OECD (20018) in ther annua Education at a Glance series and other policy
documents (OECD 2001b; OECD 1997). Increasingly, governments and other agencies are funding
dudies of returns to education along with other research, to guide macro policy decisons about the
organization and financing of education reforms.  This was the case in the United Kingdom's higher
education reforms as well as the Audraian higher education financing reforms,

Innovative use of rate of return studies is being used to both set overdl policy guiddines and to
evaduate specific programs.  Examples include the Indonesia school building program (Duflo 2001),
India's blackboard project (Chin 2001) and Ethiopia’'s mgor sector investment program (World Bank
1998).

Above dl, returns to schooling are a useful indicator of the productivity of education and
incentive for individuads to invest in their own human capital. Public policy needs to heed this evidence
in the design of policies and crafting of incentives that both promote investment and ensure that low-
income families make those invesments.



VI. Conclusion

By way of summary, and based on the fix provided by the newer quas-experimentd research
on the economics of education, investment in education behaves in a more or less Smilar manner as
investment in physicd capitd. In advanced indudtrid countries, the returns to human and physica capita
tend to be equated at the margin.

At the same time, we should point to a mgjor research gap, which is the marriage between the
micro and the macro evidence on the returns to education. Whereas a the micro case, as amply
demongtrated above, it is established beyond any reasonable doubt that there are tangible and
messurable returns to investment in education, such evidence is not as congstent and forthcoming in the
macro literature (see, for example, Pritchett 2001; and Psacharopoulos 2000 and Krueger and Lindahl
1998 for a different perspective).

More research on the socia benefits of schooling is needed. For developing countries, there is
a need for more evidence on the impact of education on earnings using quasi-experimenta design.
There are more opportunities today for this type of research. Moreover, this research needs to be used
to cregte programs that promote more investment and reform financing mechanisms.
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Tablel. Returnsto Investment in Education by Level, Full Method, L atest Year,

Regional Averages (Per centage)

Socia Private

Region Primary Secondary Higher Primary Secondary Higher
Asa 16.2 11.1 11.0 200 1538 18.2
Europe/Middle East/North Africa 15.6 9.7 99 138 13.6 18.8
Latin AmericalCaribbean 174 12.9 12.3 26.6 17.0 19.5
OECD 8.5 9.4 85 134 11.3 11.6
Sub-Saharan Africa 25.4 18.4 11.3 376 24.6 27.8
World 18.9 13.1 10.8 26.6 17.0 19.0
Source: Table Al.

* Non-OECD.
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Table2. Returnsto Investment in Education by Level, Latest Year, Averages by per capita
I ncome Group (Per centage)

Mean per
capita Socia Private
Per Capita Income Group (US$) Primary Secondary Higher Primary Secondary Higher
High Income ($9,266 or more) 22,530 134 10.3 95 256 12.2 12.4
Low Income ($755 or less) 363 213 15.7 11.2 258 19.9 26.0
Middle Income (to $9,265) 299 188 129 113 274 180 193
World 7,669 189 13.1 10.8 26.6 17.0 19.0

Source Table A1l.

Table 3. The Coefficient on Yearsof Schooling: Mean Rate of Return (based on Mincer-
Becker-Chiswick)

Mean per capita Y ears of Codfficient
Per Capita Income Group (USH) schooling (percent)
High Income ($9,266 or more) 23,463 94 7.4
Low Income ($755 or less) 375 7.6 10.9
Middle Income (to $9,265) 3,025 8.2 10.7
World 9,160 8.3 9.7

Source; Table A2.

Table 4. The Coefficient on Years of Schooling: Rate of Return (based on Mincer-
Becker-Chiswick), Regional Averages

Mean per Yearsof Cosfficient
capita schooling (percent)

Region (USH)
Asa 5182 8.4 9.9
Europe/Middle East/North Africa 6299 8.8 7.1
Latin America/Caribbean 3125 8.2 12.0
OECD 24582 9.0 7.5
Sub- Saharan Africa 974 7.3 11.7
World 9160 8.3 9.7
Source: Table A2.
* Non-OECD.
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Table5. Returnsto Education by Gender (percentage)

Educationd Levd Men Women
Primary 20.1 12.8
Secondary 13.9 184
Higher 11.0 10.8
Ovedl 8.7 9.8
Source: Table A3.
35- O Private @ Social
30- 26.6
25 / 18.9 190
yd 17.0
20
15-/ 10.8
10-/
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0 :
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Figure 1. Returns to investment in education by level, latest year
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Figure 2. Mincerian Returns and mean years of schooling

Primary B Secondary——Higher——
307 7

254
21.3

363 2,996 22,530

Per Capita Income ($)
Figure 3. Social returns to investment in education by income level
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Figure 6. Mincerian returns to education
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APPENDIX

Table Al Returnstoinvestment in education by level (percentage) full method, latest year

Social Private
Country Year | Prim. Sec. Higher|Prim. Sec. Higher Sour ce
Argentina 1989 84 71 76 101 142 149 Psacharopoulos(1994)
Australia 1976 16.3 81 211 Psacharopoulos(1994)
Austria 1981 113 42 Psacharopoulos (1994)
Bahamas 1970 206 26.1 Psacharopoul os (1994)
Belgium 1960 17.1 6.7 21.2 8.7 Psacharopoulos (1994)
Bolivia 1990 130 6.0 130 20.0 6.0 190 Psacharopouloset al.(1997)
Botswana 1983 420 410 150 990 760 380 Psacharopoulos(1994)
Brazil 1989 35.6 51 214 36.6 51 282 Psacharopoulos(1994)
Burkina Faso 1982 201 14.9 21.3 Psacharopoul os (1994)
Canada 194 78 130 Cohn(1997)
Chile 1989 81 111 140 97 129 207 Psacharopoulos(1994)
China 1993 144 129 11.3 180 134 151 Hossain(1997)
Colombia 1989 200 114 140 277 147 217 Psacharopoulos (1994)
CostaRica 1989 112 144 9.0 122 176 129 Psacharopoulos(1994)
Cyprus 1979 1.7 6.8 7.6 154 7.0 5.6 Psacharopoulos (1994)
Denmark 1964 7.8 10.0 Psacharopoulos (1994)
Dominican Republic 1989 851 151 194 Psacharopoulos(1994)
Ecuador 1987 147 127 99 171 172 127 Psacharopoulos(1994)
El Salvador 1990 164 133 80 189 145 95 Psacharopoulos(1994)
Estonia 1995 140 22 103 Noorkoiv et al. (1998)
Ethiopia 1996 149 144 119 247 242 266 World Bank (1998)
France 1976 148 200 Psacharopoulos (1994)
Germany (West) 1978 6.5 105 Psacharopoulos(1994)
Ghana 1967 180 130 165 245 170 370 Psacharopoulos(1994)
Greece 1993 6.5 57 83 81 Magoulaand Psacharopoulos (1999)
Guatemda 1989 338 179 222 Psacharopoulos(1994)
Honduras 1989 182 197 189 208 233 259 Psacharopoulos(1994)
Hong Kong 1976 150 124 185 252 Psacharopoulos (1994)
Hungary 1993 6.0 26 82 134 Varga(1995)
India 1995 26 176 182 Kingdon (1998)
Indonesia 1989 110 50 Psacharopoul os (1994)
Iran 1976 152 176 136 212 185 Psacharopoulos (1994)
Israel 1958 165 6.9 6.6 270 6.9 80 Psacharopoulos(1994)
[taly 1969 173 183 Psacharopoulos (1994)
Ivory Coast 1984 257 307 251 Psacharopoulos(1994)
Jamaica 1989 17.7 79 204 157 Psacharopoul os (1994)
Japan 1976 9.6 8.6 6.9 134 104 88 Psacharopoulos(1994)
Kenya 1980 100 16.0 Psacharopoul os (1994)
Korea 1986 838 155 101 179 Psacharopoulos (1994)
Lesotho 1980 107 186 10.2 155 267 365 Psacharopoulos(1994)
Liberia 1983 410 170 80 90 305 170 Psacharopoulos(1994)
Malawi 1982 147 152 115 157 168 466 Psacharopoulos(1994)
Maaysia 1978 326 345 Psacharopoulos(1994)
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Mexico 1992 118 146 111 189 201 157 Cohnand Addison (1998)

Morocco 1970 505 100 130 Psacharopoul os (1994)
Nepal 1999 157 81 9.1 16.6 85 120 Parguli (1999)
Netherlands 1965 52 55 85 104 Psacharopoulos(1994)
New Zealand 1991 124 95 138 119 Maani (1996)
Nicaragua 1996 136 104 147 Belli and Ayadi (1998)
Nigeria 1966 230 128 17.0 300 140 340 Psacharopoulos(1994)
Norway 1966 72 75 74 7.7 Psacharopoulos (1994)
Pakistan 1991 84 137 312 Katsisetal.(1999)
Panama 1989 57 210 210 Psacharopoulos(1994)
Papua New Guinea 1986 128 194 84 372 416 230 Psacharopoulos(1994)
Paraguay 1990 20.3 12.7 108 237 146 137 Psacharopoulos(1994)
Peru 1990 132 6.6 400 Psacharopoulos(1994)
Philippines 1988 133 89 105 183 105 116 Psacharopoulos(1994)
Puerto Rico 1959 240 Al 155 682 521 290 Psacharopoulos(1994)
Senegal 1985 230 89 337 213 Psacharopoul os (1994)
SierralLeone 1971 200 220 95 Psacharopoul os (1994)
Singapore 1998 16.7 101 139 22 129 187 Sakdlariou (2001)
Somdia 1983 206 104 199 599 130 332 Psacharopoulos(1994)
South Africa 1980 221 17.7 118 Psacharopoul os (1994)
Spain 1991 74 85 135 L assibille and Navarro (1998)
Si Lanka 1981 126 161 Psacharopoulos (1994)
Sudan 1974 80 40 130 150 Psacharopoulos (1994)
Sweden 1967 105 9.2 10.3 Psacharopoulos (1994)
Talwan 1972 270 123 177 500 127 158 Psacharopoulos(1994)
Tanzania 1991 79 838 Mason and Khandker (1997)
Thailand 1989 160 129 118 Schultz (1994)

The Gambia 1997 35 121 371 127 EdInvest (1999)
Tunisia 1980 130 270 Psacharopoulos (1994)
Turkey 1987 85 19 86 162 Tansd (1994)

Uganda 1965 660 286 120 Psacharopoul os (1994)
United Kingdom 1986 8.6 75 6.5 Cohn and Addison (1998)
United States 1987 100 120 Psacharopoul os (1994)
Uruguay 1989 216 81 103 278 103 128 Psacharopoulos(1994)
Venezuela 1989 234 102 6.2 363 146 110 Psacharopoulos(1994)
Vietnam 1992 135 45 6.2 108 38 3.0 Moock et al. (1998)
Yemen 1985 20 260 24.0 100 410 560 Psacharopoulos(1994)
Yugoslavia 1986 33 23 31 14.6 31 5.3 Psacharopoul os (1994)
Zambia 1983 5.7 19.2 Psacharopoulos (1994)
Zimbabwe 1987 112 476 -43 166 485 5.1 Psacharopoulos (1994)
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Table A2. The Coefficient on Years of Schooling, Latest Year

Mean years of Coefficient
Country Year schooling (per cent) Sour ce
Argentina 1989 91 10.3 Psacharopoul os (1994)
Australia 1989 80 Cohn and Addison (1998)
Austria 1993 7.2 Fersterer and Winter-Ebmer (1999)
Bolivia 1993 10.7 Patrinos (1995)
Botswana 1979 33 191 Psacharopoul os (1994)
Brazil 1989 53 147 Psacharopoul os (1994)
Burkina Faso 1980 9.6 Psacharopoul os (1994)
Canada 1989 89 Cohn (1997)
Chile 1989 85 120 Psacharopoul os (1994)
China 1993 122 Hossain (1997)
Colombia 1989 82 140 Psacharopoul os (1994)
CostaRica 1991 85 Funkhouser (1996)
Coted'lvoire 1986 6.9 201 Psacharopoul os (1994)
Cyprus 194 52 Menon (1995)
Denmark 1990 45 Christensen and Westergard-Nielsen (1999)
Dominican Rep. 1989 838 94 Psacharopoul os (1994)
Ecuador 1987 9.6 118 Psacharopoul os (1994)
Egypt 1997 52 Lambropoul os and Karadjia (1999)
El Salvador 1992 76 Funkhouser (1996)
Estonia 1994 109 54 Kroncke (1999)
Ethiopia 1972 6.0 80 Psacharopoul os (1994)
Finland 1993 82 Asplund (1999)
France 1977 6.2 100 Psacharopoul os (1994)
Germany 1988 17 Cohn and Addison (1998)
Ghana 1995 9.7 71 Jones (2001)
Greece 1993 76 Magoula and Psacharopoul os (1999)
Guatemda 1989 43 149 Psacharopoul os (1994)
Honduras 1991 9.3 Funkhouser (1996)
Hong Kong 1981 91 6.1 Psacharopoul os (1994)
Hungary 1987 113 43 Psacharopoul os (1994)
India 1995 106 Kingdon (1998)
Indonesia 1995 80 70 Duflo (2000)
Iran 1975 116 Psacharopoul os (1994)
| srael 1979 112 6.4 Psacharopoul os (1994)
Italy 1987 27 Brunello, Comi and Lucifora (1999)
Jamaica 1989 72 288 Psacharopoul os (1994)
Japan 1988 132 Cohn and Addison (1998)
Kenya 1986 80 16.0 Dabalen (1998)
Korea 1986 80 135 Ryoo, Nam and Carnoy (1993)
Kuwait 1983 89 45 Psacharopoul os (1994)
Malaysia 1979 15.8 94 Psacharopoul os (1994)
Mexico 1992 76 Psacharopoulos et al. (1996)
Morocco 1970 29 15.8 Psacharopoul os (1994)
Nepal 1999 39 9.7 Pargjuli (1999)
Netherlands 194 64 Hartog, Odink and Smits (1999)
Nicaragua 1996 121 Belli and Ayadi (1998)
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Norway 1995 55 Barth and Roed (1999)

Pakistan 1991 154 Katsis, Mattson and Psacharopoul os (1999)
Panama 1990 9.2 137 Psacharopoul os (1994)

Paraguay 1990 91 115 Psacharopoul os (1994)

Peru 1990 10.1 81 Psacharopoul os (1994)

Philippines 1998 838 126 Schady (2000)

Poland 1995-1996 70 Nesterova and Sabirianova (1998)
Portugal 1991 8.6 Cohn and Addison (1998)

Puerto Rico 1989 151 Griffin and Cox Edwards (1993)
Russian Federation 1996 117 72 Nesterova and Sabirianova (1998)
Singapore 1998 95 131 Sakellariou (2001)

South Africa 194 71 41 Dabalen (1998)

Spain 1991 7.2 Mora (1999)

Si Lanka 1981 45 7.0 Psacharopoul os (1994)

Sudan 1989 10.2 9.3 Cohen and House (1994)

Sweden 1991 5.0 Cohn and Addison (1998)
Switzerland 1991 75 Weber and Wolter (1999)

Tawan 1972 9.0 6.0 Psacharopoul os (1994)

Tanzania 1980 119 Psacharopoul os (1994)

Thailand 1989 115 Peatrinos (1995)

Tunisia 1980 48 80 Psacharopoul os (1994)

United Kingdom 1987 118 6.8 Psacharopoul os (1994)

United States 1991-95 100 Rouse (1999)

Uruguay 1989 9.0 9.7 Psacharopoul os (1994)

Venezuela 1992 94 Psacharopoulos and M attson (1998)
Vietnam 1992 79 48 Moock, Patrinos and Venkataraman (1998)
Yugodavia 1986 48 Bevc (1993)
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Table A3. Returnsto Education by Leved of Education and Gender

Educational
Country Year Level Men Women Sour ce
Argentina 1985 Overdl 91 103 Psacharopoul os (1994)
Argentina 1989 Overdl 10.7 112 Psacharopoul os (1994)
Austria 1981 Overdl 103 135 Psacharopoul os (1994)
Bolivia 1989 Overdl 73 7.7 Psacharopoul os (1994)
Botswana 1975 Overal 164 182 Psacharopoul os (1994)
Brazil 1980 Overal 14.7 15.6 Psacharopoul os (1994)
Brazil 1989 Overdl 154 142 Psacharopoul os (1994)
Canada 1989 Overdl 89 Patrinos (1995)
Czech Republic 1984 Overdl 24 42 Munich, Terrell and Svejnar (1999)
Czech Republic 1988 Overdl 40 57 Nesterova and Sabirianova (1998)
Czech Republic 1989 Overdl 27 38 Munich, Terrell and Svejnar (1999)
Czech Republic 1992 Overdl 53 6.7 Nesterova and Sabirianova (1998)
Czech Republic 1993 Overal 52 58 Munich, Terrell and Svejnar (1999)
Czech Republic 1996 Overal 58 7.0 Munich, Terrell and Svejnar (1999)
Chile 1987 Overdl 137 126 Psacharopoul os (1994)
Chile 1989 Overdl 121 132 Psacharopoul os (1994)
China 1985 Overdl 45 5.6 Psacharopoul os (1994)
Colombia 1973 Overdl 181 20.8 Psacharopoul os (1994)
Colombia 1973 Overdl 103 201 Psacharopoul os (1994)
Colombia 1988 Overdl 111 9.7 Psacharopoul os (1994)
Colombia 1989 Overal 145 129 Psacharopoul os (1994)
CostaRica 1974 Overal 14.7 14.7 Psacharopoul os (1994)
CostaRica 1989 Overdl 10.1 131 Psacharopoul os (1994)
CostaRica 1989 Overdl 105 135 Psacharopoul os (1994)
Coted'lvoire 1987 Overdl 136 121 Schultz (1994)
Cyprus 1984 Overdl 89 127 Psacharopoul os (1994)
Denmark 1990 Overdl 51 34 Christensen and Westergard-Nielsen (1999)
Dominican Rep. 1989 Overdl 7.8 120 Psacharopoul os (1994)
Ecuador 1987 Overal 114 10.7 Psacharopoul os (1994)
Ecuador 1987 Overdl 9.8 115 Psacharopoul os (1994)
El Salvador 1990 Overdl 9.6 938 Psacharopoul os (1994)
Finland 1980 Overdl 9.3 - Asplund (1999)
Finland 1987 Overdl 74 64 Asplund (1999)
Finland 1989 Overdl 84 78 Asplund (1999)
Finland 1991 Overdl 838 8.7 Asplund (1999)
Finland 1993 Overdl 7.8 83 Asplund (1999)
Germany 1974 Overal 131 112 Psacharopoul os (1994)
Germany 1977 Overal 136 117 Psacharopoul os (1994)
Ghana 1989 Overdl 44 42 Schultz (1994)
Ghana 1992 Overdl 9.3 106 World Bank (1996a)
Greece 1977 Overdl 47 45 Psacharopoul os (1994)
Greece 1993 Overdl 6.9 9.0 Magoula and Psacharopoul os (1999)
Guatemda 1989 Overdl 142 16.3 Psacharopoul os (1994)
Honduras 1989 Overdl 17.2 198 Psacharopoul os (1994)
India 1978 Overal 53 36 Psacharopoul os (1994)
Italy 1978 Overal 29 - Brunello, Comi and Lucifora (1999)

22



Italy

Italy

Italy

Ivory Coast
Jamaica
Jamaica
Lesotho
Maaysia
Mexico
Mexico
Nicaragua
Norway
Norway
Norway
Norway
Norway
Panama
Panama
Paraguay
Peru

Peru
Philippines
Portugal
Portugal
Russia
Russia
Singapore
Slovakia
Slovekia
South Africa
South Korea
South Korea
Sri Lanka

Sweden

Switzerland
Switzerland
Switzerland
Switzerland
Switzerland
Switzerland
Thailand
Uruguay
Venezuda
Venezuda
Venezuela
Venezuela

1983
1985
1987
1984
1989
1989
1993
1979
1984
1984
1978
1980
1983
1987
1989
1991
1989
1989
1990
1985
1990
1988
1977
1985
1991
1994
1998
1984
1993
1990
1976
1980
1981
1968
1974
1980
1981
1991
1982
1991
1992
1993
1995
1997
1972
1989
1976
1987
1989
1989

Overal
Overal
Overal
Overall
Overdl
Overdl
Overal
Overal
Overal
Overal
Overal
Overall
Overdl
Overdl
Overal
Overdl
Overal
Overal
Overal
Overall
Overdl
Overdl
Overal
Overdl
Overal
Overal
Overal
Overall
Overdl
Overdl
Overal
Overal
Overal
Overal
Overal
Overall
Overdl
Overdl
Overal
Overal
Overal
Overal
Overal
Overall
Overdl
Overdl
Overal
Overal
Overal
Overal

6.0
35
0.0
111
123
280
106
5.3
132
141
85
32
4.7
43
41
4.2
9.7
126
103
115
85
124
75
94
31
6.7
111
28
49
2.3
103
172
6.9
89
53
4.3
51
5.0
55
8.3
8.2
7.8
9.1

91
9.0
9.9
10.0
91
84

35
39
30
226
215
317
165
8.2
147
150
115
49
55
6.2
39
53
119
171
121
124
6.5
124
84
104
54
9.6
152
44
54
0.8
17
50
79
8.7
55
43
41
40
91
75
78
79
9.0
6.1
130
106
135
131
111
80
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Brunello, Comi and Lucifora (1999)
Brunello, Comi and Lucifora (1999)
Brunello, Comi and Lucifora (1999)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)

Mokitimi and Nieuwoudt (1995)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)

Barth and Roed (1999)

Barth and Roed (1999)

Barth and Roed (1999)

Barth and Roed (1999)

Barth and Roed (1999)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)

Munich, Terrell and Svejnar (1999)
Munich, Terrell and Svejnar (1999)
Sakellariou (2001)

Munich, Terrell and Svejnar (1999)
Munich, Terrell and Svejnar (1999)
M okitimi and Nieuwoudt (1995)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)

Ara and Kjellstrom (1999)

Ara and Kjellstrom (1999)

Arai and Kjellstrom (1999)

Ara and Kjellstrom (1999)

Ara and Kjellstrom (1999)

Weber and Wolter (1999)

Weber and Wolter (1999)

Weber and Wolter (1999)

Weber and Wolter (1999)

Weber and Wolter (1999)

Weber and Wolter (1999)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)
Psacharopoul os (1994)



Vietnam 1992 Overdl 34 6.8 Moock, Patrinos and V enkataraman (1998)
Yugosavia 1976 Overdl 5.8 6.6 Psacharopoul os (1994)
Yugosavia 1986 Overal 49 48 Psacharopoul os (1994)
Mean 87 9.8

Puerto Rico 1959 Primary 295 184 Psacharopoul os (1994)
Taiwan 1982 Primary 84 16.1 Psacharopoul os (1994)
Indonesia 1982 Primary 190 170 Psacharopoul os (1994)
Great Britain 1841 Literacy 245 35 Psacharopoul os (1994)
Grest Britain 1871 Literacy 190 9.0 Psacharopoul os (1994)
Mean 20.1 12.8

Canada 1980 Secondary 20 6.0 Psacharopoul os (1994)
Canada 1985 Secondary 106 186 Psacharopoul os (1994)
France 1969 Secondary 139 154 Psacharopoul os (1994)
France 1976 Secondary 148 16.2 Psacharopoul os (1994)
Grest Britain 1971 Secondary 100 80 Psacharopoul os (1994)
Indonesia 1982 Secondary 230 110 Psacharopoul os (1994)
Indonesia 1986 Secondary 110 16.0 Psacharopoul os (1994)
Puerto Rico 1959 Secondary 273 40.8 Psacharopoul os (1994)
South Korea 1971 Secondary 137 169 Psacharopoul os (1994)

Si Lanka 1981 Secondary 126 355 Psacharopoul os (1994)
Suriname 1993 Secondary 10.7 -0.8 Horowitz and Schenzler (1999)
Mean 13.9 184

Australia 1976 University 211 21.2 Psacharopoul os (1994)
Canada 1980 University 55 105 Psacharopoul os (1994)
Canada 1985 University 83 188 Psacharopoul os (1994)
Cyprus 1994 Higher 52 72 Menon (1995)

Denmark 1990 University 35 52 Cohn and Addison (1998)
Finland 1987 University 6.6 7.7 Cohn and Addison (1998)
France 1969 University 225 138 Psacharopoul os (1994)
France 1976 University 20.0 127 Psacharopoul os (1994)
Great Britain 1971 University 80 120 Psacharopoulos (1994)
Indonesia 1982 University 100 9.0 Psacharopoul os (1994)
Indonesia 1986 University 90 100 Psacharopoul os (1994)
Japan 1976 University 6.9 6.9 Psacharopoul os (1994)
Japan 1980 University 57 58 Psacharopoul os (1994)
Norway 1991 University 40 42 Cohn and Addison (1998)
Puerto Rico 1959 University 219 9.0 Psacharopoul os (1994)
South Korea 1971 University 15.7 229 Psacharopoul os (1994)
Sweden 1991 University 44 50 Cohn and Addison (1998)
Mean 11.0 10.8
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Table A4. Comparableover Time Returnsto Investment in Education in Selected Countries

Country Year Rate of Return (%) Sour ce
Australia 1980 79 Miller, Mulvey and Martin (1995)
Australia 1981 84 Patrinos (1995)

Australia 1985 109 Rummery, Vellaand Verbeek (1999)
Australia 1987 54 Patrinos (1995)

Australia 1989 80 Cohn and Addison (1998)

Austria 1981 116 Psacharopoul os (1994)

Austria 1983 79 Fersterer and Winter-Ebmer (1999)
Austria 1985 7.6 Fersterer and Winter-Ebmer (1999)
Austria 1987 7.4* Fersterer and Winter-Ebmer (1999)
Austria 1989 7.6 Fersterer and Winter-Ebmer (1999)
Austria 1991 7.4* Fersterer and Winter-Ebmer (1999)
Austria 1993 1.2 Fersterer and Winter-Ebmer (1999)
Bolivia 1981 122 World Bank (1996b)

Balivia 1988 95 World Bank (1996b)

Bolivia 1989 71 World Bank (1996b)

Bolivia 1990 101 Psacharopoulos and Mattson (1998)
Balivia 1991 89 World Bank (1996b)

Bolivia 1992 100 World Bank (1996b)

Bolivia 1993 10.7 Patrinos (1995)

Brazil 1970 165 Patrinos (1995)

Brazil 1980 145 Patrinos (1995)

Brazil 1989 14.7 Patrinos (1995)

Canada 1981 85 Patrinos (1995)

Canada 1986 838 Patrinos (1995)

Canada 1989 89 Patrinos (1995)

Chile 1974 83 Patrinos (1995)

Chile 1980 9.6 Patrinos (1995)

Chile 1989 82 Patrinos (1995)

China 1988 36 Liu (1998)

China 1991 48 Weli, Tsang, Wu and Chen (1999)
China 1993 122 Hossain (1997)

Colombia 1965 173 Patrinos (1995)

Colombia 1974 128 Patrinos (1995)

Colombia 1989 82 Patrinos (1995)

CostaRica 1980 105 Funkhouser (1996)

CostaRica 1983 81 Funkhouser (1996)

CostaRica 1985 81 Funkhouser (1996)

CostaRica 1988 91 Funkhouser (1996)

CostaRica 1991 85 Funkhouser (1996)

Cyprus 1984 110 Psacharopoul os (1994)

Cyprus 194 52 Menon (1995)

Czech Republic 1995 81 Filer, Jurgjda, Planovsky (1999)
Czech Republic 1996 85 Filer, Jurajda, Planovsky (1999)
Czech Republic 1997 9.0 Filer, Jurajda, Planovsky (1999)
Denmark 1976-1984 26 Christensen and Westergard-Nielsen (1999)
Denmark 1990 45 Christensen and Westergard-Nielsen (1999)
El Salvador 1985 79 Funkhouser (1996)
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El Salvador

El Salvador

El Salvador
Estonia*
Estonia*
Finland
Finland
Finland
Finland
Finland
Germany
Germany
Germany (East)
Germany (East)
Germany (West)
Germany (West)
Ghana

Ghana

Greece

Greece

Greece

Greece

Greece
Guatemala
Guatemala
Guatemda
Honduras
Honduras
Honduras
Honduras
Indonesia
Indonesia
Italy

Italy

Italy

[taly

Italy
Japan
Japan
Japan
Kenya
Kenya
Korea
Korea
Korea
Mexico
Mexico
Mexico
Mexico
Netherlands

1988
1990
1992
1989
1994
1980
1987
1989
1991
1993
1986
1988
1989
1991
1977
1987
1989
1995
1964
1977
1985

1987

1993
1977
1986
1989
1986
1989
1990
1991
1981
1995
1977
1983
1985
1986
1987
1975
1978
1988
1970
1986
1974
1979
1986
1084
1989
1991
1992
1962

78
7.6
7.6
15
54
91
70
82
88
82
55
7.7
44
41
126
49
85
71
8.6
58
79

27

7.6
127
9.8
149
125
115
104
9.3
17.0
70
45
55
45
46
27
6.5
44
132
164
16.0
120
141
135
6.5
75
161
7.6
110

Funkhouser (1996)

Funkhouser (1996)

Funkhouser (1996)

Kroncke (1999)

Kroncke (1999)

Asplund (1999)

Asplund (1999)

Asplund (1999)

Asplund (1999)

Asplund (1999)

Ichino and Winter-Ebmer (1999)
Cohn and Addison (1998)
Munich, Terrell and Svejnar (1999)
Munich, Terrell and Svejnar (1999)
Patrinos (1995)

Patrinos (1995)

Glewwe (1996)

Jones (2001)

Patrinos (1995)

Patrinos (1995)

Cohn and Addison (1998)

Patrinos (1995)

Magoula and Psacharopoul os (1997)
Funkhouser (1996)

Funkhouser (1996)

Psacharopoul os (1994)

Bedi (1997)

Funkhouser (1996)

Funkhouser (1996)

Funkhouser (1996)

Psacharopoul os (1994)

Duflo (2000)

Brunello, Comi and Lucifora (1999)
Brunello, Comi and Lucifora (1999)
Brunello, Comi and Lucifora (1999)
Brunello, Comi and Lucifora (1999)
Brunello, Comi and Lucifora (1999)
Psacharopoul os (1994)

Cohn and Addison (1998)

Cohn and Addison (1998)
Psacharopoul os (1994)

Dabalen (1998)

Ryoo, Nam and Carnoy (1993)
Ryoo, Nam and Carnoy (1993)
Ryoo, Nam and Carnoy (1993)
Patrinos (1995)

Patrinos (1995)

Psacharopoulos et. al. (1996)
Psacharopoulos et. al. (1996)
Hartog, Odink, Smits (1999)



Netherlands 1965 122 Hartog, Odink, Smits (1999)

Netherlands 1972 113 Hartog, Odink, Smits (1999)
Netherlands 1979 109 Hartog, Odink, Smits (1999)
Netherlands 1982 7.0 Cohn and Addison (1998)
Netherlands 1985 72 Hartog, Odink, Smits (1999)
Netherlands 1986 52 Cohn and Addison (1998)
Netherlands 1988 57 Cohn and Addison (1998)
Netherlands 1989 73 Hartog, Odink, Smits (1999)
Netherlands 194 6.4 Hartog, Odink, Smits (1999)
Nicaragua 1985 6.5 Funkhouser (1996)

Nicaragua 1993 79 Funkhouser (1996)

Nicaragua 1996 121 Belli and Ayadi (1998)

Norway 1980 55 Barth and Roed (1999)

Norway 1983 6.1 Barth and Roed (1999)

Norway 1987 54 Barth and Roed (1999)

Norway 1989 49 Barth and Roed (1999)

Norway 1991 54 Barth and Roed (1999)

Norway 1995 55 Barth and Roed (1999)

Pakistan 1986 4.6 Psacharopoul os (1994)

Pakistan 1991 154 Katsis, Mattson and Psacharopoul os (1999)
Panama 1983 121 Patrinos (1995)

Panama 1989 137 Patrinos (1995)

Panama 1990 137 Psacharopoul os (1994)

Paraguay 1983 116 Patrinos, Velez and Psacharopoul os (1994)
Paraguay 1990 115 Patrinos, Velez and Psacharopoul os (1994)
Peru 1985 115 Patrinos (1995)

Peru 1990 81 Psacharopoul os (1994)

Peru 1991 5.7 Peatrinos (1995)

Philippines 1982 80 Patrinos (1995)

Philippines 1988 80 Patrinos (1995)

Philippines 194 73 Maluccio (1998)

Philippines 1998* 126 Schady (2000)

Poland 1986 29 Lorenz and Wagner (1990)
Poland 1987 50 Rutkowski (1997)

Poland 1992 70 Rutkowski (1997)

Poland 1995-1996 7.0 Nesterova and Sabirianova (1998)
Portugal 1977 91 Patrinos (1995)

Portugal 1985 100 Patrinos (1995)

Portugal 1991 86 Cohn and Addison (1998)
Russian Federation 1995 75 Nesterova and Sabirianova (1998)
Russian Federation 1996 72 Nesterova and Sabirianova (1998)
Singapore 1974 134 Psacharopoul os (1994)

Singapore 1998 131 Sakellariou (2001)

South Africa 194 41 Dabalen (1998)

South Korea 1974 120 Ryoo, Nam and Carnoy (1993)
South Korea 1976 6.5 Patrinos (1995)

South Korea 1979 14.1 Ryoo, Nam and Carnoy (1993)
South Korea 1980 111 Patrinos (1995)

South Korea 1986 135 Ryoo, Nam and Carnoy (1993)
Spain 1985 1.7 Cohn and Addison (1998)
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Spain 1990 9.0 Alba-Ramirez and Segundo (1995)
Spain 1991 72 Mora (1999)

Sweden 1968 7.8 Arai and Kjellstrom (1999)

Sweden 1974 43 Ara and Kjellstrom (1999)

Sweden 1981 35 Ara and Kjellstrom (1999)

Sweden 1984 39 Ara and Kjellstrom (1999)

Sweden 1990 45 I sacsson (1999)

Sweden 1991 5.0 Cohn and Addison (1998)
Switzerland 1987 79 Psacharopoul os (1994)

Switzerland 1990 75 Weber and Wolter (1999)

Thailand 1971 104 Psacharopoul os (1994)

Thailand 1986 124 Patrinos (1995)

Thailand 1989 115 Peatrinos (1995)

United Kingdom 1975 80 Patrinos (1995)

United Kingdom 1982 153 Harmon and Walker (1995)

United Kingdom 1984 133 Harmon and Walker (1999)

United Kingdom 1987 6.8 Patrinos (1995)

United States 1976 75 Kling (1999)

United States 1978 79 Patrinos (1995)

United States 1987 9.8 Psacharopoul os (1994)

United States 1991-95 10.0 Psacharopoul os (1999)

Venezuda 1975 137 Patrinos (1995)

Venezuela 1984 112 Patrinos (1995)

Venezuela 1989 9.6 Fiszbein and Psacharopoul os (1993)
Venezuela 1992 94 Psacharopoulos and M attson (1998)
Vietnam 1992 48 Moock, Patrinos and V enkataraman (1998)
Vietnam (South) 1964 16.8 Psacharopoul os (1994)

Yugodavia 1976 6.8 Bevc (1993)

Yugodavia 1986 48 Bevc (1993)

* Dataisfor male population only.
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