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A B S T R A C T

Corruption reduces the incentives to invest. This is also true for investments in human capital. The paper ex-
plains how enrollment in publicly funded higher education institutions affects years of schooling at different
corruption levels. Using data from 88 developing countries, we first confirm that corruption negatively correlates
with expected years of schooling. Second, we identify a joint effect of corruption and the type of higher edu-
cation funding in a country: in low-corruption countries, the fraction of public higher education enrollment
increases expected years of schooling, while it decreases in high-corruption countries.

1. Introduction

Education is one of the most critical factors for innovation and
economic growth (Barro, 2001; Hanushek and Kimko, 2000), as well as
for business and society. Governments intervene in education markets
in many countries and provide public funding to their educational
systems (Hanushek, 1986; Trostel, 2002). The involvement of public
entities or government transfers from one party to another may create
the risk of misallocating resources (Acemoglu and Verdier, 2000;
Shleifer, 1998). Corruption, in turn, may destroy individual incentives
to invest in human capital (Heyneman et al., 2008).

India could serve as an example of the crucial role of public and
private education. The Indian public education system has been criti-
cized for low quality due to corruption and high teacher absenteeism
(Kremer et al., 2005). Since parents and firms see education as a major
growth factor, they demand high quality education that they expect
private education institutions to provide. As a result, the number of
students at private education institutions is growing rapidly compared
to enrollment at public education institutions (Economist, 2015).

This paper addresses two questions in the context of developing
countries: First, we examine how corruption affects years of schooling.
Second, we ask how funding of higher education moderates this rela-
tion. We argue that corruption in a country affects the expected years of
schooling negatively, since corruption in a society decreases the ex-
pected benefits of education without decreasing the costs. The effect,
however, correlates with the importance of public institutions of higher
education in a country: a higher fraction of students enrolled in public
higher education goes along with higher years of schooling in low-
corruption countries, but with lower years of schooling in high-

corruption countries.
The empirical test of these predictions is based on 88 developing

countries from 2005 to 2012. These countries have mainly been ne-
glected in the literature (McCourt, 2008)—even if education financing
and human capital formation are particularly important. The empirical
results support the theoretical predictions, even after conducting sev-
eral robustness checks. The optimal strategy for increasing human ca-
pital formation in a country depends on the level of corruption. In low-
corruption countries, it would be beneficial to increase the number of
students at public higher education institutions, while the opposite is
true for high-corruption countries. This is especially interesting in terms
of deriving policy implications, since increasing or reducing the en-
rollment in public higher education institutions seems just as feasi-
ble—if not more so—as fighting corruption.

Surprisingly, the correlation between corruption and educational
outcomes has gained little attention in cross-country analyses (excep-
tions are Dridi, 2014; Gupta et al., 2001; Huang, 2008; Rajkumar and
Swaroop, 2008). While the aforementioned studies do not distinguish
between developed and developing countries, limited human capital is
a severe problem particularly for developing countries. Qualifications
have become more important and the number of low-skilled workplaces
has diminished in many parts of the world, so it is even more surprising
that years of schooling, including higher education—a reliable in-
dicator for the human capital of a country (Barro, 2001; Woessmann,
2003)—has been largely neglected. Finally, it is even more surprising
that literature on corruption has neglected the role of funding higher
education, particularly the interplay between financing and corruption
for educational outcomes.

This study contributes to the literature in several ways. First, it
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offers a conceptual bridge between the standard human capital theory
from personnel economics, which trades off the costs and benefits of an
additional year of education at an individual level (Becker, 1962), and
the established literature on corruption at the country level
(Delavallade, 2006; Mauro, 1998). This paper develops an argument in
a setting where higher education institutions are publicly and/or pri-
vately financed.

Second, the paper adds to the extensive literature on corruption.
Several issues that occur in economies have been analyzed, such as the
effect of corruption on foreign direct investments (Bellos and Subasat,
2012), budget consolidation (Liu and Mikesell, 2014), human devel-
opment (Qizilbash, 2001), migration (Poprawe, 2015), and the shadow
economy (Dreher and Schneider, 2010).1 Although, some papers have
already examined corruption in education, these either focus on single
countries (Reinikka and Svensson, 2005; Theodorescu and Andrei,
2009) or rather present conceptual analyses and overviews (Heyneman,
2004; Osipian, 2007; Osipian, 2008; Rumyantseva, 2005; Sabic-El-
Rayess and Mansur, 2016; Tanaka, 2001; Waite and Allen, 2003).
Quantitative comparative empirical studies dealing with corruption and
educational outcomes at the country level are rare (notable exceptions
are Dridi, 2014; Gupta et al., 2001; Huang, 2008; Rajkumar and
Swaroop, 2008) and mainly missing for developing countries.

Third, the study contributes to the discussion of the role of public
and private education (e.g., Cremer et al., 2010; Welch, 2007) and in-
vestigates the interaction between corruption and the public sector
(Hopkin and Rodriguez-Pose, 2007), focusing on public enrollment of
students in higher education institutions compared to private. Although
Rajkumar and Swaroop (2008) and Suryadarma (2012) show that the
effect of public spending on educational outcomes depends on the in-
stitutional quality, neither study considers higher education nor the
role of public and private institutions in a comparative framework.

Finally, the paper contributes to the discussion on fighting corrup-
tion (Mungiu-Pippidi, 2006; Rose-Ackerman, 1997; Stapenhurst and
Langseth, 1997; Yang, 2009). Recently, Otáhal (2014) argued that
private ownership “solves the economic problem of corruption”
(Otáhal, 2014: 399). Our empirical results are consistent with this
prediction: the relation between enrollment in private higher education
and years of schooling is positive only in high-corruption countries.

The paper proceeds as follows: Section 2 presents the theoretical
background and derives expectations on the relation between corrup-
tion, years of schooling, and public enrollment in higher education
institutions. Section 3 describes the data and shows descriptive statis-
tics. Section 4 introduces the methodological approach and shows the
empirical results and robustness checks. Section 5 discusses policy im-
plications and limitations of the study.

2. Theoretical background and hypotheses

The theoretical argument of this paper combines two approaches:
On the one hand, it draws on basic considerations from the human
capital theory (Becker, 1962). On the other hand, it relies on the central
findings on corruption and government expenditure from public ad-
ministration theory (Mauro, 1998; Montinola and Jackman, 2002).

2.1. Corruption and education

The most prominent theory explaining educational differences at an
individual level is the human capital theory. Becker (1962) interprets
education as an investment and the gained knowledge as the human
capital of an individual. As in every investment situation, the trade-off
between costs and benefits determines the optimal level of in-
vestment—or, in this framework, the optimal number of years of

schooling.
We develop a human capital-based framework at the country level

to analyze the influence of corruption on years of schooling based on
two assumptions: First, Treisman (2000: 399) defines corruption as “the
misuse of public office for private gain”.2 Since neither students nor
firms are able to observe the degree of corruption objectively, the paper
relies on how corrupt the public perceives the society they are living in
to be (including universities3 and the labor market). Second, we assume
that students choose the optimal number of years of schooling only
based on the costs and benefits of education for a given level of cor-
ruption in a country.

At a country level, institutional and economic conditions vary and
influence the costs and benefits of an individual’s investment in human
capital. Both affect the number of years of schooling. If the direct costs
of education for individuals are low—for example, through higher
public expenditure on education (Heinesen and Graversen, 2005), fi-
nancial support provided by the state (Dynarski, 2003; Schultz, 2004),
or good infrastructure in urban regions (Ulubaşoğlu and Cardak,
2007)—then, years of schooling are greater. If the direct costs of edu-
cation for individuals increase—for example, through higher tuitions
and fees (Riphahn, 2012; Coelli, 2009)—then, years of schooling de-
crease. Opportunity costs reduce years of schooling in the same way.
For example, if child labor is a genuine problem in a country
(Psacharopoulos, 1997) or the unemployment rate is low (Clark, 2011),
then opportunity costs are high, and an additional year of schooling
becomes less attractive.

Assuming that the costs of education in a country are given and do
not depend on the perceived corruption in a society, the benefits of
education drive the years of schooling. The benefits of education
probably decrease with higher corruption, since perceived corruption
increases the uncertainty of success in the labor market after gradu-
ating. Getting a job, high wages, or both may not depend only on
qualifications (e.g., years of schooling) but also on personal relations
(Heyneman, 2004: 638; Stapenhurst and Langseth, 1997: 315). Hence,
in the labor market of a country with high corruption levels, the success
of graduates can be easily manipulated. If a greater number of years of
schooling does not increase the probability of success in the labor
market reliably, the expected returns on education decrease along with
the incentive to invest in human capital. Higher levels of corruption
decrease students’ effort and years of schooling in a country. Briefly,
corruption negatively affects the benefits of education and proposes the
expectation that higher levels of corruption in countries go along with
fewer years of schooling.

2.2. The role of public enrollment in higher education

Education—and, mostly, higher education—is funded differently
across countries (Liefner, 2003). In some countries, the majority of
students study at private higher education institutions; in other coun-
tries, all students study at publicly funded institutions. While primary
and secondary schooling are usually compulsory, higher education is
voluntary in all countries. The effect of attending higher education
institutions on years of schooling can be expected to be remarkable.

The theoretical discussion draws on the effect of the percentage of
students enrolled in public institutions on years of schooling. This effect
is hypothesized to vary across high- and low-corruption countries,
which requires inspecting the costs and benefits of higher education at
private and public institutions for low- and high-corruption countries
separately. Two assumptions are crucial: First, tuition and fees at public
institutions are lower than they are at private institutions. For example,

1 For excellent surveys of the consequences of corruption, see Lambsdorff (2006),
Mauro (1998), or Rose-Ackerman (1997).

2 For an extensive discussion on the definition of corruption, see Shleifer and Vishny
(1993), Svensson (2005), or Treisman (2000).

3 Teixeira and Rocha (2010: 693) state that students from countries with higher per-
ceived corruption show higher average incidence rates for academic dishonesty.
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in the Slovak Republic, there is no cost of tuition and fees to obtain a
bachelor’s degree in public institutions, and private institutions reach
2300 USD; in Colombia, the corresponding costs are 574 USD and 3082
USD, respectively (OECD, 2016: 243). Dumauli (2015: 15) reports for
Indonesian universities tuition and fees as below 4,498,031 Rupiah
(about 297 USD 2015) at public universities and 39,370,079 Rupiah
(about 2603 USD in 2015) at private universities. Second, the labor
market firms’ expectations about the quality of university degrees affect
the wages of university graduates. These expectations may differ with
the degree of corruption in a country (Heyneman et al., 2008: 11).

Students at private institutions pay higher tuitions and fees than
those at public institutions; thus, the costs for an additional year of
schooling in low-corruption countries are higher at private than at
public education institutions. The benefits of graduating from public
and private institutions lack variance in low-corruption countries, since
the labor market expects grades from private and public institutions to
reflect the productivity of graduates equally.4 For acquiring a job,
students expect academic performance to be the relevant factor, so that
students at both types of institutions work similarly hard and are si-
milarly successful in the labor market.

These cost-benefit comparisons let us conclude that, in low-cor-
ruption countries, the differences in costs between public and private
education institutions are great (with private education being much
more expensive), while the differences in benefits, if existent, are small.
Applying the human capital theory predicts a greater number of years
of schooling in public education systems if corruption is low, which
proposes the expectation that in low-corruption countries, a higher
fraction of students enrolled in public higher education institutions
increases the number of years of schooling.

In high-corruption countries, the costs for an additional year of
schooling are higher at private than at public education institutions—as
it is the case in low-corruption countries. However, the expected ben-
efits of a university degree from a public or private institution differ
greatly in high-corruption countries, with the benefits of graduating
from a public institution being smaller. The reasons are twofold: First,
in high-corruption countries, firms in the labor market expect public
institutions (including higher education institutions) to be more prone
to corruption than private ones (Heyneman et al., 2008). Government
officials may impose direct or indirect regulations on public organiza-
tions and, therefore, restrict the markets (Montinola and Jackman,
2002: 149) and political control mechanisms drive public managers’
decision-making (Rutherford and Meier, 2015). Regulations may for
example include imposing boundaries on salaries for academic staff,
introducing admission standards, or regulating tuition and fees. Pre-
suming that corruption at the societal level also applies specifically to
education, in high corruption countries, students (or their parents) and
public higher education officials try to circumvent regulations and
rules. Thus, the labor market expects private higher education institu-
tions to provide graduates with more reliable signals on a graduate’s
quality. Consequently, expected wages are higher after graduating from
private (as opposed to public) higher education institutions in high-
corruption countries. Calónico and Ñopo (2007), for example, find
significant wage advantages for graduates from private higher educa-
tion institutions compared to public higher education institutions in
Peru (as an above-average corruption country). Bedi and Garg (2000)
show that graduates of private secondary schools in Indonesia (above-
average corruption) have higher earnings than those from public
schools. Second, since students in high-corruption countries expect that
getting a job does not only depend on academic performance, they have
a lower incentive to work hard or to enter a higher education institu-
tion. As a result, graduates from public institutions on average work less

hard during higher education and are indeed less productive than those
from private institutions. This supports the belief of the firms in the
labor market.

In high-corruption countries, the differences in costs between public
and private education institutions do not differ from low-corruption
countries, while the expected differences in benefits are great (with
lower expected returns after graduating from public compared to pri-
vate institutions in high-corruption countries). Therefore, we expect
that in high-corruption countries, a higher fraction of students enrolled
in public higher education institutions decreases the number of years of
schooling.

3. Data and variables

The empirical analysis focuses on developing countries, so the
sample consists of countries which the World Bank classifies as having
low, lower-middle, and upper-middle income. These countries had
gross national incomes below 12,615 USD per capita in 2012 (Atlas
method, World Bank, 2018g). After eliminating missing values and
cases with obvious data errors, the sample consists of 350 observations
from 88 developing countries5 over a period of eight years (2005 to
2012). We collected data from various sources. Information on educa-
tion and economic factors comes from the UNESCO Institute for Sta-
tistics Database and the World Bank. Both institutions apply interna-
tional procedures leading to consistent and reliable data (World Bank,
2018a; UNESCO, 2018). Information on corruption comes from a well-
established organization, Transparency International.

Expected years of schooling, compiled by UNESCO as ‘school-life
expectancy’, serves as the dependent variable throughout this paper
(UNESCO Institute for Statistics, 2018a). It sums up the age-specific
enrollment rates for all levels of education—or, less technically, it
measures the number of years of schooling (including tertiary educa-
tion) that a five-year-old child will receive throughout their entire life if
current enrollment rates persist (Malik, 2013: 147). On average, over
the course of the observation period, the number of expected years of
schooling is slightly above 12 years and shows considerable variation
across countries: while the expected years of schooling in Lithuania (in
2009) was 17.0, in Eritrea (in 2010), it was only 4.1.

This empirical analysis builds on two central independent variables:
corruption and enrollment percentage in public higher education. The
corruption variable is derived from the well-established corruption
perception index (Lambsdorff, 2006; Mensah, 2014). Transparency In-
ternational annually collects data on more than 180 countries from
various independent sources on how corrupt the country’s public sector
is perceived to be (Lambsdorff, 2008: 2; Transparency International,
2018).6 The original index uses a 10-point scale, with higher values
indicating less corruption. Reversing the scale by subtracting the ori-
ginal value from 10 (Treisman, 2000) results in a corruption measure in
which higher values of the corruption variable denote higher levels of
perceived corruption in a country. In the underlying sample, this cor-
ruption variable fluctuates around a mean of 6.6; Chile showed the

4 In the United States, a low-corruption country, private university graduates do not
seem to receive a consistently positive wage premium compared to public university
graduates. If there is a wage premium, it is rather small (Behrman et al., 1996; Black
et al., 2005; Brewer et al., 1999; Monks, 2000).

5 Afghanistan, Algeria, Angola, Argentina, Belarus, Benin, Bhutan, Bolivia, Botswana,
Bulgaria, Burkina Faso, Burundi, Cameroon, Cape Verde, Central African Republic, Chad,
Chile, Colombia, Democratic Republic of the Congo, Costa Rica, Croatia, Czech Republic,
Dominican Republic, Ecuador, Egypt, El Salvador, Eritrea, Estonia, Georgia, Ghana,
Guatemala, Guinea, Guyana, Honduras, Hungary, Indonesia, Iran, Jamaica, Jordan,
Kazakhstan, Kenya, Kyrgyz Republic, Latvia, Lebanon, Lesotho, Lithuania, Macedonia,
Madagascar, Malawi, Malaysia, Mali, Mauritania, Mexico, Moldova, Mongolia, Morocco,
Mozambique, Myanmar, Namibia, Nepal, Pakistan, Panama, Paraguay, Peru, Philippines,
Poland, Romania, Russian Federation, Sao Tome and Principe, Senegal, Serbia,
Seychelles, Slovak Republic, South Africa, Sri Lanka, St. Lucia, Swaziland, Tajikistan,
Tanzania, Thailand, Timor-Leste, Togo, Turkey, Ukraine, Uruguay, Uzbekistan,
Venezuela, Yemen.

6 Although, the comparison of countries based on the ranks of corruption in panel
analysis might be problematic, using the corruption scores should not suffer from the
problem as indicated by Transparency International.
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lowest corruption value of 2.7 in 2006, and Myanmar presented the
highest value of 8.6 in 2007.

The percentage of students enrolled in public higher education
(Public HE enrollment) is calculated as the total number of students
enrolled in public higher education institutions (ISCED 5+6) as a
percentage of the total number of students enrolled in higher education
(UNESCO, 2012: 70; UNESCO Institute for Statistics, 2018b). Higher
percentages indicate a greater importance of publicly financed higher
education institutions in a country. Focusing on higher education en-
rollment is particularly appropriate for this analysis, since the pre-
viously developed theory draws on the duration of education to reflect
the potential of human capital. On average, the percentage of enroll-
ment in public higher education is about 71.5 percent in developing
countries. In some countries (e.g., Algeria, Guyana, Uzbekistan), all
students are enrolled in public higher education institutions, whereas in
others (e.g., Latvia, Estonia), almost all students are enrolled at private
institutions.

The literature suggests several other factors that affect educational
outcome. All empirical models control for family background (Biblarz
and Raftery, 1999) and environmental factors (Ulubaşoğlu and Cardak,
2007). Since family background is difficult to pinpoint at country level,
the fertility rate (World Bank, 2018b)—measured as the expected
number of births per woman if current age-specific fertility rates persist
until the end of the woman’s childbearing years—gives the number of
children in a family (Klepinger et al., 1999; Waite and Moore, 1978).
The age-dependency ratio measures the proportion of dependents
(above 64 years old) in comparison to working-age population (aged 15
to 64 years old) (World Bank, 2018c) and captures the age structure of a
country (Gupta et al., 2001). Urbanization, defined as the share of the
population living in urban areas (World Bank, 2018d), presents the
impact of infrastructure on expected years of schooling (Gupta et al.,
2001). Finally, a dummy variable for countries from the Asia Pacific
area is included, as several countries from this area performed quite
well in international student assessment tests (Huang, 2008).

Since the dependent variable—expected years of school-
ing—includes higher education as well, further education-specific fac-
tors probably correlate with the outcome variable. We also control for
the enrollment ratio in secondary education (World Bank, 2018h) and
for the enrollment in tertiary education per 1000 inhabitants of a
country (World Bank, 2016). Wealth of a country might play an im-
portant role for the expected years of schooling, thus the gross national
income per capita (per 1000 inhabitants) computed with the Atlas
method controls for a country’s financial resources (World Bank,
2018i). Table 1 reports the descriptive statistics for all variables, based
on pooled data.

4. Empirical analysis

4.1. Results

This section empirically studies the relationship between corruption
and expected years of schooling, considering the role of public higher
education enrollment. The theoretical argument draws on the cross-
section variance and the base models rely on random effects specifi-
cations. Clustered standard errors at country level correct for potential
correlation within countries over time. Alternatively, the Prais-Winsten
estimator (assuming an AR1 process) explicitly models the correlation
over time. The robustness section provides alternative models treating
the time dimension differently and addressing potential endogeneity
problems.

To test the first expectation that states a negative relationship be-
tween corruption and years of schooling, Table 2 presents the results of
the baseline model (M1) explaining expected years of schooling using
corruption and a set of control variables. The coefficient of corruption is
negative and statistically different from zero: in countries with higher
perceived corruption, the number of expected years of schooling is

smaller, which lends support to the first expectation. If corruption in a
country is one point higher (approximately 0.8 standard deviation),
expected years of schooling are 0.137 years (roughly 1.6 months)
smaller. At first glance, this effect seems small. Instrumental variable

Table 1
Summary descriptive statistics (averaged data over the observation period).

Observations Mean Std. Dev. Min Max

Expected years of
schooling

350 12.257 2.424 4.100 17.000

Corruption 350 6.586 1.221 2.700 8.600
Public HE enrollment 350 71.532 22.994 0 100.000
Fertility rate 350 2.776 1.420 1.213 6.699
Age-dependency ratio 350 11.683 6.475 4.581 27.912
Urban population 350 54.843 20.695 10.376 94.414
Asia Pacific 350 0.129 – 0 1
Enrollment ratio -

secondary education
350 74.581 25.097 13.096 110.764a

Enrollment in tertiary
education

350 29.508 19.130 0.471 75.011

Gross national income
per capita (per
1000)

350 4.484 3.596 0.190 13.420

For robustness section
only

Pupil-teacher ratio 244 18.941 9.662 7.463 80.052
Female-male enrollment

ratio
343 1.148 0.469 0.174 3.295

Free country 350 4.561 1.598 1.154 7.000
Gross national income

per capita in 2000
(per 1000)

346 2.147 1.956 0.130 7.440

a The World Bank states that values can exceed 100 percent due to the in-
clusion of over-aged and under-aged students because of early or late school
entrance and grade repetition.

Table 2
Results of the regression analyses.

Random effects Prais Winsten

(M1) (M2) (M3) (M4)

Corruption −0.137** 0.148 −0.075* 0.229*
(0.067) (0.151) (0.041) (0.125)

Public HE enrollment 0.023** 0.021**
(0.010) (0.010)

Corruption X Public HE
enrollment

−0.004** −0.004**

(0.002) (0.002)
Gross national income per

capita (per 1000)
0.005 0.002 0.027 0.025

(0.022) (0.023) (0.017) (0.016)
Fertility rate −0.020 0.004 −0.039 −0.025

(0.179) (0.172) (0.124) (0.120)
Age dependency ratio 0.010 0.015 0.042*** 0.046***

(0.029) (0.028) (0.016) (0.015)
Urban population 0.008 0.007 0.005 0.003

(0.010) (0.010) (0.007) (0.007)
Asia-Pacific country 0.058 −0.014 −0.145 −0.297

(0.338) (0.329) (0.423) (0.409)
Enrollment ratio - secondary

education
0.049*** 0.049*** 0.045*** 0.046***

(0.007) (0.007) (0.006) (0.006)
Enrollment in tertiary education 0.052*** 0.052*** 0.042*** 0.041***

(0.010) (0.010) (0.006) (0.006)
Constant 7.551*** 5.869*** 7.452*** 6.004***

(1.139) (1.277) (0.904) (1.204)
Observations 350 350 350 350
No. of countries 88 88 88 88
R2 0.865 0.874 0.967 0.969

Dependent variable: expected years of schooling. Clustered standard errors at
country level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. Overall R2

in models M1 and M2. Adjusted R2 in models M3 and M4.

N. Duerrenberger, S. Warning International Journal of Educational Development 62 (2018) 217–225

220



estimations (results in the robustness section), however, indicate that
the effect is about three times greater.

Out of the control variables in model M1, only the education-spe-
cific coefficients (secondary enrollment and tertiary enrollment) are
statistically different from zero. Both variables correlate positively with
expected years of schooling. All other control variables—gross national
income per capita, fertility rate, age-dependency ratio, urban popula-
tion, and the Asia Pacific dummy—do not show significant correlations
with expected years of schooling.

The results of models M1 and M3 confirm the negative relationship
between corruption and expected years of schooling in developing
countries. They do not differ from existing empirical evidence based on
developed and developing countries: Dridi (2014) finds a negative re-
lation between corruption and secondary school enrollment rates.
Huang (2008) shows a negative correlation between corruption and
standardized mathematical test results as well as between corruption
and expected years of schooling, while Gupta et al. (2001) finds a po-
sitive effect of corruption on dropout rates in primary schooling.

The second part of the empirical investigation draws on the role of
financing higher education. Models M2 and M4 in Table 2 add the
percentage of students enrolled in public higher education institutions
and examine the relationship of main interest: the joint effect of cor-
ruption and enrollment in public higher education on years of
schooling. To test our theoretical expectations, which predict different
effects of public higher education enrollment on expected years of
schooling for low- and high-corruption countries, we focus on the in-
teraction term.

In the special case of zero corruption (where also the interaction
term is zero), the coefficient of public higher education enrollment
indicates that an increase of one percentage point in public higher
education enrollment increases expected years of schooling by 0.023
years in the random effects model (M2) and 0.021 in the Prais Winsten
model (M4). This is about 2.5 months for a ten-percentage point in-
crease in public education enrollment. Taking the interaction term ex-
plicitly into account (in models M2 and M4) reveals the effect of public
higher education enrollment on expected years of schooling in the
general case (Brambor et al., 2006). To illustrate the effect for various
levels of corruption, Table 3 displays the marginal effects for model M4.
All control variables are fixed to their means.

Table 3 shows a clear downward trend. The effect of public higher
education enrollment is positive in low-corruption countries and be-
comes negative in high-corruption countries. The effect is statistically
significant at the 90 percent, for values of corruption below 2.6 and
above 6.1.

To illustrate the quantitative investigation, we take a detailed look
at the expected years of schooling in four countries from our sample in
2009: public enrollment and low corruption, private enrollment and
low corruption, public enrollment and high corruption, as well as pri-
vate enrollment and high corruption. Uruguay and Cape Verde serve as
exemplary countries with low levels of corruption of 3.3 and 4.9, re-
spectively, but they differ regarding the fraction of students enrolled in
public higher education institutions. In Uruguay, 87 percent of students

are enrolled in public higher education institutions while in Cape Verde
this figure reaches only 39 percent. Previous reasoning suggests greater
expected years of schooling in the country with higher enrollment in
public higher education institutions. In this example, Uruguay shows
15.5 expected years of schooling compared to Cape Verde with 12.6
years. Central African Republic and Lebanon are examples for countries
with high corruption levels of 8 and 7.5, respectively. While the Central
African Republic has a high fraction of students enrolled in public
higher education institutions (92 percent), only 44 percent of all stu-
dents in Lebanon are enrolled in public higher education institutions.
As predicted for high-corruption countries, the Central African Republic
(6.7 years) shows substantially lower expected years of schooling than
does Lebanon (13.1 years).

Overall, these results are consistent with the expectations. Briefly,
the relation of enrollment in public and private higher education in-
stitutions and expected years of schooling differs with levels of cor-
ruption: in low-corruption countries, public higher education increases
expected years of schooling, while in high-corruption countries, public
higher education decreases expected years of schooling.

These results are not only fully consistent with results in the lit-
erature, but they complement the discussion on the role of public
spending, corruption, and educational outcome. In this respect, studies
similar to ours show different effects of public spending on educational
outcomes for low- and high-corruption regimes: Rajkumar and Swaroop
(2008) for primary education in 19 countries and Suryadarma (2012)
for junior and senior schooling in Indonesian regions. Both reveal a
positive effect of public spending under low corruption, but no effect
under high-corruption regimes. Focusing on higher education and ex-
plicitly considering public and private higher education enrollment, our
results are compatible with the literature for low-corruption regimes: a
higher fraction of students enrolled in public higher education institu-
tions (i.e., a low fraction enrolled in private higher education) increases
years of schooling. For high-corruption regimes, however, we do not
support the nil effect but reveal that the fraction of public higher
education enrollment decreases the number of years of schooling. This
new finding suggests that not only total public spending but also the
role of public enrollment in higher education matters for educational
outcome at the country level.

4.2. Robustness of the results

Four sets of additional regressions prove the robustness of the re-
sults. These address the time dimension, additional control variables,
regional differences, and endogeneity.

First, the results in Table 4 consider the time structure explicitly in
several ways. Since the argument mainly draws on the cross-section
variance, we run a simple pooled OLS model with errors clustered at
country level (models R1 and R2). Additionally, we average all values,
run a simple OLS model with robust standard errors (models R3 and
R4), and confirm the robustness of the models M3 to M4.

Second, Table 5 considers additional control variables in models M3
and M4: the pupil-to-teacher ratio (Gupta et al., 2001; Hanushek, 1997,
World Bank, 2018e) and the female-to-male tertiary enrollment ratio to
measure the extent of gender inequality in a country (similar to Gupta
et al., 2001; World Bank, 2018f). The results regarding our expectations
are consistent with the results of the main models M3 and M4. The
relevant coefficients remain significant (except for the coefficient of
corruption in model R7, which remains similar in size only) and do not
change signs (models R5 to R8). In model R5, we confirm the sig-
nificantly negative relation between perceived corruption and expected
years of schooling. The coefficient of the interaction term in models R6
and R8 remains significant and negative.

Third, we examine whether certain countries drive the results. Two
different subsamples (European and OECD countries) are excluded from
the main models. Independent of the subsample of countries, the results
of models M3 and M4 are robust as the models R9 to R12 in Table 6

Table 3
Marginal effects of public higher education enrollment (based on model M4).

Low corruption Medium corruption

Corruption 0 1 2 3 4 5 6
Marginal effect .0208** .0166** .0123* .0081 .0039 −.0004 −.0046
Standard error (.010) (.008) (.007) (.005) (.004) (.003) (.003)

High corruption

Corruption 7 8 9 10
Marginal effect −.0089** −.0131*** −.0173*** −.0216***
Standard error (.004) (.005) (.006) (.008)

*p < 0.10, ** p < 0.05, *** p < 0.01.
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indicate.
Finally, an instrumental variable approach addresses a potential

endogeneity bias, since reversed causality might be a problem (i.e., a
low level of education in a country could lead to higher levels of cor-
ruption; Truex, 2011). Suitable instruments must fulfill two conditions:
First, the instruments should correlate with the potentially endogenous
variable. Second, they should not correlate with the error term in the
second-stage regression or have a direct effect on the dependent vari-
able. To identify instruments, the literature suggests two candidates.
First, Treisman (2000) proposes that democracy correlates with cor-
ruption. To ascertain the level of democracy and political freedom,
Freedom House’s data on the level of political rights and the index for
civil liberties are combined (Freedom House, 2018); the variable “Free
country” is simply the mean of the two indices. After reversing the
index order, larger numbers represent freer countries. Second, we use
the gross national income per capita (per 1000) from 2000 (“GNI in
2000”) as an instrument (Gupta et al., 2001; World Bank, 2018i). These
two variables are not only theoretically plausible instruments, they also
pass the formal requirements using the tests for instruments in random
effects models (Schaffer and Stillman, 2010).

The first-stage random effects model (R13b) in Table 6 shows that
the two instrumental variables correlate with the potentially en-
dogenous variable corruption. Furthermore, the test for over-
identification is not rejected—as required (Sargan-Hansen sta-
tistic= 0.034, p= 0.8539). Finally, the instruments pass the test for
weak instruments (Kleibergen-Paap Wald F statistic= 16.89). Conse-
quently, “Free country” and “GNI in 2000” are suitable instruments for
corruption. The random effects model R13a shows a statistically sig-
nificant relationship between corruption and expected years of
schooling as the theoretical expectation proposed. In fact, the coeffi-
cient is almost three times larger than in the base model (M1), which
hints at an underestimation of the corruption effect on expected years of

schooling in the base model.

5. Conclusion and discussion

Based on a human capital-theoretic argument this paper has in-
vestigated the role of public higher education enrollment to explain
years of schooling under various levels of corruption. Empirical evi-
dence for developing countries confirms a negative, significant, and
robust relationship between corruption and expected years of
schooling. The effect of public higher education enrollment on expected
years of schooling depends on corruption levels: at low levels of cor-
ruption, public higher education increases the expected years of
schooling, while at high levels of corruption, public higher education
enrollment decreases the expected years of schooling.

The first result extends the understanding of a partly researched
relationship and supports the finding that corruption is harmful to
education, particularly for years of schooling and the stock of human
capital in a country. The second finding reinforces the importance of
how higher education is funded. These results suggest that corruption
does not have merely a separated effect. Instead, the relationship be-
tween corruption and the percentage of students enrolled at public and
private higher education institutions is crucial. As a side result, we also
provide explicit empirical evidence—both in general and specifically
for the education sector—of Otáhal’s (2014) theoretical reasoning,
which argues that private ownership reduces the economic problem of
corruption.

The results of the paper suggest that the effect of public enrollment
differs with corruption levels. A “one-size-fits-all”-policy toward higher
education across developing countries does not seem to be the optimal
strategy to increase years of schooling. Instead, government, firms and
international organizations should take institutional quality, such as

Table 4
Regression results, considering time structure differently.

Pooled OLS Averaged over all years

(R1) (R2) (R3) (R4)
Corruption −0.183** 0.233 −0.167** 0.195

(0.076) (0.142) (0.083) (0.163)
Public HE enrollment 0.032*** 0.030***

(0.009) (0.011)
Corruption X Public HE

enrollment
−0.006*** −0.005***

(0.002) (0.002)
Gross national income per

capita (per 1000)
0.056** 0.048** 0.088*** 0.082***

(0.021) (0.019) (0.023) (0.023)
Fertility rate 0.175 0.199 0.137 0.149

(0.129) (0.131) (0.119) (0.116)
Age dependency ratio 0.057*** 0.058*** 0.040*** 0.043***

(0.012) (0.011) (0.014) (0.014)
Urban population 0.006 0.004 0.005 0.003

(0.007) (0.006) (0.008) (0.008)
Asia Pacific country 0.437 0.263 0.259 0.147

(0.318) (0.307) (0.327) (0.303)
Enrollment ratio -

secondary education
0.051*** 0.054*** 0.060*** 0.061***

(0.007) (0.008) (0.009) (0.009)
Enrollment in tertiary

education
0.040*** 0.040*** 0.028*** 0.028***

(0.007) (0.007) (0.008) (0.008)
Constant 6.662*** 4.437*** 6.510*** 4.490**

(1.178) (1.484) (1.493) (1.816)
Observations 350 350 88 88
No. of countries 88 88 88 88
Adjusted R2 0.878 0.886 0.881 0.883

Dependent variable: expected years of schooling. All models are estimated with
clustered (models R1, R2) or robust (R3, R4) standard errors. Standard errors in
parentheses. *p < 0.10, ** p < 0.05, *** p < 0.01.

Table 5
Prais-Winsten results, including additional control variables.

(R5) (R6) (R7) (R8)

Corruption −0.087** 0.230* −0.054 0.299*
(0.043) (0.124) (0.047) (0.159)

Public HE enrollment 0.022** 0.023*
(0.010) (0.012)

Corruption X Public HE
enrollment

−0.004*** −0.005**

(0.002) (0.002)
Gross national income per

capita (in 1000)
0.029* 0.027 0.029 0.027

(0.017) (0.017) (0.020) (0.020)
Fertility rate −0.029 −0.025 −0.148 −0.137

(0.128) (0.123) (0.156) (0.154)
Age-dependency ratio 0.045*** 0.048*** 0.040** 0.043**

(0.016) (0.015) (0.019) (0.017)
Urban population 0.005 0.003 0.007 0.004

(0.007) (0.007) (0.008) (0.008)
Asia Pacific country −0.160 −0.304 −0.035 −0.188

(0.437) (0.425) (0.333) (0.326)
Enrollment ratio - secondary

education
0.044*** 0.044*** 0.037*** 0.038***

(0.007) (0.006) (0.008) (0.008)
Enrollment in tertiary

education
0.042*** 0.041*** 0.034*** 0.032***

(0.006) (0.006) (0.007) (0.007)
Female-male enrollment ratio 0.043 0.033

(0.164) (0.156)
Pupil to teacher ratio −0.019** −0.019**

(0.009) (0.009)
Constant 7.465*** 6.003*** 8.723*** 7.244***

(0.974) (1.245) (1.139) (1.553)
Observations 343 343 244 244
No countries 86 86 66 66
Adjusted R2 0.968 0.969 0.967 0.970

Dependent variable: expected years of schooling. Clustered standard errors at
country level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
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corruption, in a country into account. While the fraction of students
enrolled in public higher education institutions decreases the years of
schooling in high-corruption countries, it has a positive effect in low-
corruption countries. If we believe in this relation, then policy im-
plications on regulating the higher education sector should differ across
corruption levels, and probably also with other institutional factors. If
corruption in a country is low, then higher percentages of enrollment in
public education institutions might have a positive effect on years of
schooling. In other words, if corruption in a country is low, the gov-
ernment should intervene and foster public higher education to increase
the incentive to attend these institutions and to invest in human capital.
On the contrary, in high-corruption countries, higher percentages of
students in private higher education may enhance years of schooling
and the stock of human capital in a country.

As any study, this one has limitations. First, the study’s focus on
years of schooling could be considered a limitation. Future studies
might focus on alternative educational outcomes—in terms of quality
and quantity but also in terms of different levels of education (e.g.,
primary or secondary schooling). Second, as a quantitative study, the
paper does not shed light on the channels of corruption; more specific
data (which may be difficult to collect) or carefully selected case studies
could enhance the understanding the underlying mechanisms. Case
studies can also consider other factors, which potentially influence
higher education enrollment. Finally, the interplay of corruption and
public higher education enrollment identified in the paper may be a
starting point for studying mechanisms in other areas, where public and
private institutions coexist, such as the health or the public transpor-
tation sector.
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