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Abstract
Extending the research of De La Croix and Doepke (2009) we ask whether the
quality of insitutions a¤ects the level of funding of public education in the presence of
private schools for the rich. We …nd that while in societies with strong isntitutions
increases in inequality decrease participation in public schooling but improve its
quality, in societies with weak isntitutions participation in public schooling increases
whereas its quality deteriorates.
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1. Introduction
The debate on whether education must be only public or both public and private is a
long-lasting one. Taking into account that one option usually excludes the other, i.e.
parents can choose either the private or the public scheme, this decision is becoming even
more important. Evidence around the world indicates that public schooling is one of the
most prevailing social policies and that especially at early stages (elementary, secondary
schooling) the fraction of students participating in public schools is very high, i.e. in
the US it is above 85% and in Canada it is above 95% (Statistics Canada, Digest of
Education Statistics: United States). Additionally according to World Bank data most
countries spend approximately 9%-15% of total government expenditure on education
(Greece- 9.2%, France-10.6, Germany-9.7%, US-14.1%). Still though private schooling
spending seem to comprise a signi…cant part of GDP, ranging from 0.1-3% in OECD
countries (Busermeyer, 2007).
The funding scheme di¤ers in each country. In some countries public and private
education coexists but public education is self-…nanced, as is the case in the US, in some
other countries private universities are partially …nanced by government (i.e. in Belgium),
whereas in other countries public education is prevalent (which is more or less the case of
Greece for the time being where private universities are not state-recognised). Our main
focus is on the case where both private and public education coexist. Crucially we want
to examine the interaction between these two modes of education and …nd out how they
interact with each other in terms of quality. To use the exact words of De La Croix &
Doepke (2009, henceforth DLC&D), the question we investigate is "how is the funding
level of public education a¤ected by the presence of private schools for the rich?". However
in doing so we take into account an additional factor, namely the extend of corruption
and the level of institutions in each country.
The problem of corruption is prevalent in many countries and a¤ects them in multiple, mostly harmful, ways. A low level of institutions, often associated with extensive
corruption can have detrimental e¤ects in public expenditure, as claimed by Mauro (1995,
1998) and con…rmed by Gupta, Davoodi and Rosa (1998), by a¤ecting the allocation of
the government budget at the expense of social spending (such as education and health).
It can also reduce the tax revenue and alter the tax structure (Barreto and Alm; 2003)
and it can negatively a¤ect the size of the shadow economy (De Soto; 1989). Therefore it
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is reasonable to assume that since public schooling is being funded from the government
budget, the more corrupt a country is the more harm will be done to public education.
This bad quality of public education will also a¤ect the choice between private and public
schooling on the part of rich parents. Eventually this trade-o¤ between the two regimes
will a¤ect through voting the desired tax and consequently the desired quality of public
education.
Evidently all these aspects must be accounted for in a collective manner. Therefore to
rephrase the question of DLC&D, and thus to de…ne the exact question of our paper "how
is the funding level of public education a¤ected by the presence of private schools for the
rich, in societies with weak and strong institutions?". In the presence of weak institutions,
that allow for greater corruption, how is the quality of public schooling evolving? How do
parents optimally choose between private and public education when the option to evade
is a feasible one?
The literature has explored many aspects of the decision between public and private
schooling, without examining though institutional parameters. As Stiglitz (1974) claimed,
public provision of education was originally desirable for its redistributive e¤ects, however
at some point its role as an equalizer of incomes had been doubted. Glomm and Ravikumar
in a series of papers (1992; 1998; 2001; 2003) have …rst veri…ed that coexistence of public
and private education is an equilibrium outcome. They have also found that while in the
short run public education may not act as an income equalizer, however in the long run,
public education is desirable since it is works towards closing the income gap between
the rich and the poor. Still though, unless the original inequality is su¢ ciently high,
private education is associated with higher per capita incomes. Finally they have veri…ed
theoretically the empirical …nding for Canada and the US, stating that the share of public
expenditures as a fraction of GNP are increasing over time as well as that quality of
education is increasing over time.
Another crucial question treated by the relevant literature is how inequality a¤ects
the choice of public education and public goods in general. As there is a vast number of
papers and results on this topic we will focus mostly on education spending. Glomm and
Ravikumar (1992) …nd that in societies where the majority of agents have incomes below
average will choose public schooling. Besley and Coate (1991), …nd that public provision
in the presence of inequality, favors those with low income but involves greater deadweight
loss. Epple and Romano (1996) have formulated the "ends against the middles" hypothesis
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that reduces public school spending. Most of these results have been empirically tested
(Poterba; 1997, Harris, Evans and Schwab; 2001) and the common outcome is that the
support for public education is closely related, among others, to the income distribution
of the voters.
All these issues and questions are treated in DLC&D (2004; 2009) who endogenize
fertility choices and try to …nd out how the presence of private schools a¤ects public
schooling. They also examine the e¤ect of inequality and they …nd that higher inequality
reduces participation in public schooling but improves its quality since per capita spending
is increasing. Motivated by Besley and Coate (1991) who state that their results should
be related to the cost of the government on observing citizens’incomes, we introduce in
the DLC&D setting the option of tax evasion and the role of institutions.
Interestingly we …nd out that the DLC&D results hold only in the presence of strong
institutions, i.e. in more developed countries. When assuming that institutions are not
very strong and therefore corruption and tax evasion is widespread, which is the case for
most developing countries, we …nd that their results are reversed. Analytically increased
inequality increases participation in public schooling. This results combined with the fact
that a signi…cant part of the tax revenue is lost due to evasion implies a deterioration in
the quality of public schooling. The intuition behind our results is that when the option of
tax evasion is introduced in the model there is one additional channel that a¤ects the tax
revenue associated with public education. Under the presence of strong institutions this
e¤ect is minimized and hence the DLC&D results hold, despite the revenue lost due to tax
evasion. In the presence of weak institutions though the e¤ect introduced by tax evasion
is stronger. This loss of revenue makes redistribution more desirable and therefore citizens
vote for higher taxes and therefore for more public education. However due to increased
participation and a large extend of lost revenue, public schooling quality deteriorates.
In Section 4 we examine the empirical validity of the predictions of our theoretical
model. We use data for a total of 21 OECD countries over the period 1970-2005 and we
examine whether there exist a relationship between the quality of public education and
income inequality. Then, we place the spotlight on an important issue not previously
examined by the relevant literature and we examine whether this relationship is a¤ected
by the size of shadow economy and the corresponding degree of tax evasion within each
country. Our …ndings provide strong empirical evidence in favour of our theoretical predictions. More precisely, we …nd that increased income inequality reduces the quality of
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public education and that this result appears to be stronger in countries with relative
large shadow economies and consequently more severe tax evasion problem.
In the next section we introduce our model with the addition of tax evasion and corruption. We analyze the political equilibrium and we show how the standard results are
reversed. Section 3 analyzes the occuring educational regimes. In Section 4 we empirically examine our theoretical prediction for a sample of 21 countries. The last section
summarizes the paper.

2. The Model
2.1. The Household Behavior
We assume a continuum of agents of measure 1. Each agent is endowed with a di¤erent
amount of human capital y; which corresponds to the wage obtained in the labour market.
Agents maximize their utility over consumption, c; the number of children n and the
education of their o¤springs, h: The utility function of the agents is given by:
ln(c) + [ln n + ln h]

(2.1)

Each agent decides over the number of his o¤springs as well as on the o¤spring’s
quality of education. The relative weight of educational quality is given by the parameter
2 (0; 1) whereas

2 R+ denotes the overall weight attached to children.

The educational procedure follows closely the DLC&D model, i.e. children, in order to

obtain human capital, are being educated by teachers, whose wage is normalized to unity
(as is the case with the wage of all agents in the economy). Parents can choose between two
systems of education, namely a public schooling system and a private schooling system.
In the public schooling system, the educational quality obtained, s, is uniform for all
students. Public education is being …nanced through an income tax v; imposed on all
adult agents in the economy, no matter which mode of education they choose for their
children. No other cost is associated with this option. The quality s and the tax rate v
are determined through voting, a procedure that will be described below.
The second option available to parents is to opt out of the public system and choose
private education. Speci…cally they can choose an education quality equal to e; for which
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they pay out of their own income and at the expense of their consumption. Private
education e is measured in units of time of the average teacher whose wage is normalized
to unity, therefore the total cost for private education also equals e: Still though these
expenses are assumed to be fully deductible. Even though the extend of tax deductibility
di¤ers in each country, full deductibility is not an implausible assumption.
Our main di¤erence in terms of modelling with respect to the DLC&D model is the
introduction of tax evasion as an option for agents. All agents that pay taxes have the
option to evade a fraction (1
declare a fraction

) of their taxable income or to put it di¤erently they only

of their taxable income. The budget constraint for an agent with

wage x is given by:
PF

(2.2)

where P denotes the probability of detection and is given by y(1

). Parameter y 2 [0; 1)

c = (1

v )(x(1

n)

ne)

can be interpreted as an institutional parameter denoting the e¤ectiveness of the auditing
mechanism. Notice that detection is endogenous on the rate of declared income, i.e. the
less one evades the less likely is to get caught and vice versa. F is the …ne imposed on
evaded tax given by v(1
on evaded tax, v(1

)(x(1

)(x(1

n)

n)

ne) where

denotes the expected …ne imposed

ne); in case of being caught, and we assume that

> 1. Fines imposed on evaded tax are more common in several countries, i.e. the US
and Israel, and they give more clear results with respect to the e¤ect of taxes on tax
evasion (Yitzhaki, 1974). In our model this choice signi…cantly simpli…es the analysis
without altering our main results. As in DLC&D
required by an adult to raise a child.

2 (0; 1) denotes the fraction of time

We assume that each agent can choose only public, s, or private, e, education, therefore
parents choosing public education choose e = 0. E¤ective education is expressed as the
maximum of the two i.e. h = maxfe; sg:
Substituting the budget constraint (2.2) into agent’s utility function (2.1), as well as
the equations for P and F and denoting p = y the expected penalty rate we obtain:
u(y; ; e; s) = ln((1

v

pv(1

)2 )(x(1

n)

ne)) + v ln maxfe; sg

We employ standard assumptions about production, i.e. a production function linear
in e¤ective units, with labour being the only input. The wage is therefore …xed and
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normalized to unity.
The sequence of events goes as follows. Initially agents make choices over the rate of
declared income ( ) and education (e) and then vote for v, which implicitly determines
the level of public education. At the time of decision making all agents have perfect
foresight over the outcome of the voting process.
Parents choosing public education maximize their utility with respect to the number
of children and rate of declared income

and they all choose the same rate of declared

income:
s

1
2p

=1

ns =

(2.3)

(2.4)

(1 + )

As in DLC&D fertilityy is constant since the two e¤ects concerning the number of
children and the opportunity cost of raising them (income and substitution) exactly o¤set
each other. Note that the rate of tax evasion is constant and does not depend on the tax
rate. Therefore all agents evade at the same rate which implies that in absolute amounts
the rich evade more than the poor. The constant evasion rate is driven by the assumption
that …nes are imposed on evaded tax and therefore the tax rate and the evasion rate are
multiplicatively interrelated1 . Even though the tax rate does not a¤ect the evasion rate it
is evident that if we set

= 0 in the initial setup of the problem no evasion would occur.

What seems to a¤ect the rate of declared income is the expected …ne p, which depends on
the quality of institutions, y; and the expected …ne in case of being caught, : The higher
the expected …ne, the less agents evade and vice versa. Since 0 <
Concavity with respect to

s

s

< 1 ) 2p > 1:

always holds for given policy variables v and s:

Parents choosing the private education regime chose:
e

1
2p

=1

e[x] =
1

x
1

(2.5)

(2.6)

We could easily relate the tax rate to the evasion rate assuming that …nes are imposed on evaded
income, still though this would further complicate our analysis without qualitatively altering our main
results.
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whereas the equation for fertility after replacing eq. (2.6) is:
ne =

(1
)
(1 + )

(2.7)

As expected the optimal rate of declared income remains the same. Private spending
on education on the contrary positively depends on the wage x: The higher is the income
of parents the more they can educate their children (Moav, 2005). Moreover we notice
that spending on private education is not a¤ected by the rate of evasion. Noticeably
agents optimally choose the rate of tax evasion over their available income and the same
goes for their educational choice without one decision interfering with the other. This
simplifying setup is su¢ cient to partially alter the results of DLC&D. A more complex
setup that would interrelate these two variables in the private education regime would
further strengthen our arguments.
The assumption of endogenous fertility ensures constancy of the tax base.Therefore
parents choosing private education only pay their taxes on declared income (v x) while
parents choosing private education pay both for private education and taxes on declared
available income (x(1

n)

ne).

Lemma 2.1. (Opting-out decision): There exists an income threshold:
x~ =

1

E(s)

(2.8)

such that households strictly prefer public education if and only if x > x~:
Continuity of incomes implies that all people with income above x~ will choose private
education whereas all people with income below x~ will choose public education. E(s)
denotes expected quality of public schooling.
To simplify our analysis we will use a uniform distribution of human capital which
implies that over the interval [1
x > 1 + and g(x) =

1
2

; 1 + ] the density function is g(y) = 0 for x < 1

for 1

x

1 + : If

;

is the fraction of children participating

in public education then we have the following C.D.F:
0
=

x
~ (1

1

)

if x~ < (1
)
(1
) x~ (1 + )
if x~ > (1 + )
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(2.9)

2.2. Voting
The government provides a unique public good, public education, which is funded by the
collected tax revenue. The budget rule must be balanced i.e. the total spending on public
education must equal the tax revenue collected by agents choosing public education and
the tax revenue collected by agents choosing private education. To put it analytically:

Zy~
0

ns sg[x]dx =

Zy~

v (x(1

0

Z1
ns ))g[x]dx + v (x(1

ne )

nee )g[x]dx

(2.10)

y~

When replacing eqs. (2.5), (2.6) and (2.7), i.e. the optimal values of the rate of
declared income, amount of private education and fertility rates, our constraint reduces
to the following one dimensional tax policy choice:
v=

(2.11)

s

The level of public spending and taxes is chosen through probabilistic voting. We
assume that there are two political parties A and B that compete in order to come
in o¢ ce and that the political equilibrium is determined through a probabilistic voting
mechanism. Each party proposes a policy platform sA (or alternatively vA) and sB (or
alternatively vB). Each voter i compares the utility gain if party A wins the elections
instead of party B and if and only if the di¤erence is positive votes for party A. Instead of
assuming that voters vote with probability 1 party A if this di¤erence is positive (that is
the standard Downsian electoral competition model (Downs (1957)), probabilistic voting
theory assumes that this vote is uncertain and that the probability that a person votes
for party A is given by:
F (ui (x; v; ; e; sA )

ui (x; v; ; e; sB ))

where F is an increasing and di¤erentiable cumulative distribution function.
Z1
Party A maximises its expected vote share, which is given by g[x]F (:)dx: Party
0

B acts symmetrically and in equilibrium we have s = sA = sB : Assuming that voters
are characterised by identical responsiveness of the change in utility (that is there is no
“ideological bias”) and that all groups in the population have the same political power,
8

the maximisation problem of each party implements the maximum of the following social
welfare function:

(s) =

Zy~
0

Z1
u[x; v; s ; 0; s]g[x]dx + u[x; v;

p

; e[x]; 0]g[x]dy

(2.12)

y~

subject to the government budget constraint (2.11).
Maximizing the objective function (2.12) and solving for s we obtain:
s=

)2 +

1 + p(1

( + p(1

Using eq. (2.11) and solving for the equilibrium values of s and
v=

1 + p(1

)2 +

( + p(1

(2.13)

)2 )
we obtain:

)2 )

(2.14)

and
s=

2(2p
4p + 1 +

1)
(4p

1)

(2.15)

The quality of public education depends negatively on the rate of tax evasion, ; and
positively on the expected …ne, p; i.e. on the level of intitutional quality.
On the contrary

reduces s; due to the fact that increased participation reduces

spending per child. This result holds even without holding the taxable income constant.
This result is attributed to the fact that the total tax revenue increases more slowly than
the number of children entering public education, as was the ratioanl behind the DLC&D
result which is now enhanced by the fact that now a larger part of their income is evaded
(recall that the fraction of income evaded is constant and thus in absolute amounts the
higher is the taxable income the more they evade).
On the other hand increases in participation increase taxation. The same rational
as in DLC&D applies here, i.e. the marginal bene…t from increases in participation in
public schooling must be equated with the marginal cost of reduced consumption due to
increased taxation.
2.3. Equilibrium
In equilibrium all decisions must be optimally made. Speci…cally all agents must decide
both whether they will choose private or public schooling and the optimal tax rate for
9

every level of schooling. Since the schooling choice positively and monotonously depends
on income y~ we can de…ne the equilibrium in terms of this threshold income.
Proposition 2.2. An equilibrium exists and is unique. The equilibrium consists of an
income threshold x~ as de…ned in eq. (2.8), an evasion rate (1

) with

=1

1
2p

for

x 7 x~y~, a private education decision e = 0 for x < x~ and e = e[~
x] for x > x~ and aggregate
variable ( ; v; s) given by equations (2.9), (2.14) and (2.15) such that the perfect foresight
condition holds E[s] = s:
Proof : To prove this result we use the Brouwer …xed point theorem. Using (2.15) both
the actual public schooling quality s and the expected schooling quality E[s] lie in the
h
i
2(2p 1)
2(2p 1)
interval E(s); s 2
;
:
4p+1+ (4p 1)
4p+1
Initially we de…ne a mapping

from E(s) into s: In equilibrium we must have E(s) = s

therefore for uniqueness the mapping must have a unique …xed point. Using Lemma 1
and eq. (2.9) the fraction of families participating in public education is given by:
[E[s]] = max min

1

1
E[s]
2

1
2

(2.16)

;1 ;0

Evidently whenever an interior exists it is increasing in E[s] which denotes that the
higher the quality of the public education the more agents it attracts.
Then we de…ne a mapping from E[s] into s assuming that a fraction
pates in the public education regime. This quality s =
[E(s)] =

[E(s)] =
4p + 1 +
The …xed point

2(2p
4p + 1 +

[E(s)] where s =

(E[s]) is given by:

1)
[E[s]](4p

2(2p 1)
n
n
max min 1 21 E[s]

(E[s]) partici-

1
2

1)

o o
; 1 ; 0 (4p

(2.17)
1)

(s) i.e. where the expected schooling quality is

identi…ed with the one imposed by the political process, is an equilibrium. It is evident
from (2.17) that

is a continuous decreasing function and thus crosses only once the

45 degree line, i.e. there is uniqueness of equilibrium.
Intuitively since participation in public schooling is continuously increasing in schooling quality as can be seen from (2.8) and (2.9) actual schooling quality is decreasing in
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participation as can be seen from eq. (2.15) we can make a mapping from expected to
actual schooling quality with a unique …xed point. Even though the tax base is no longer
constant, since we have not incorporated any fertility decisions, the actual schooling level
is still decreasing in participation and therefore uniqueness still holds. The intuition behind this result is attributed both to the fact that since we have constant evasion rate
when parents choose public education, they may have a larger fraction of taxable income
still though they evade a larger ratio of that income. Therefore the evaded taxes decrease
the tax base and thus the schooling quality.

3. Education Regimes
According to the assumptions of our model three regimes may occur: i) A fully private
education regime (
(

= 0), ii) A fully public education regime (

= 1) and iii) Segregation

2 (0; 1)). While in the two corner cases either all children go to private or public school,

in the Segregation case the children of the most skilled parents (i.e. of those who earn
the higher income) choose private schooling while the rest choose public schooling.
For each education regime to be an equilibrium certain assumptions must be made as
described in the following proposition.
Proposition 3.1. All three regimes can be an equilibrium.
i) For fully private education to be an equilibrium the condition
p<

+2(1
4(1

)
)

(1
4(1

)+2(1

)
)

iii) If p < p~ =

1 (1
4 4(1

)

)+2(1
(2+

then segregation occurs with

)
)

< 12 : If p > p~ =

2(2p 1)
4p+1+ (4p 1)

> 1+

or

1 (1
4 4(1

)

)+2(1
(2+

)
)

and

is su¢ ciently large;

> 12 :

for the optimal s and setting
< 1

or

then the full public regime can never occur and in this

Proof : i) For fully private equilibrium to be feasible x~ < 1
2(2p 1)
4p+1

<1

p
½ must hold.

case we have segregation with

1

2(2p 1)
4p+1

p must hold.

ii) For fully public to be an equilibrium the conditions 1
p>

1

= 0 we obtain x~ =

1

must hold. Using eq. (2.15)

2(2p 1)
:
4p+1

Therefore the inequality

must be satis…ed. In the DLC&D paper the fully private outcome

was precluded because the term

1

(which denoted the threshold income for

= 1)

was greater than unity. However in the presence of tax evasion, hte threshold income for
= 1 is denoted by

1

2(2p 1)
4p+1

whereas

2(2p 1)
4p+1

cannot be precluded.INTUITION?????
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< 1 8p and thus the fully private regme

ii.) For fully public equilibrium to be feasible x~ > 1 +
(2.15) for the optimal s and setting
inequality 1

2(2p 1)
4p+1+ (4p 1)

be found a value of
iii) If

1

1+

= 1 we obtain x~ =

1

must be satis…ed. If p >

must hold. Using eq.

2(2p 1)
: Therefore
4p+1+ (4p 1)
(1
)+2(1 )
p~ = 14 4(1
there
) (2+ )

the
can

su¢ cient to ensure that the previous inequality holds.

2(2p 1)
4p+1+ (4p 1)

< 1 then the fully public equilibrium cannot be attained. This

outcome solely depends on p and not on inequality : In this case segregation occurs.
What we want to …nd is the extend of segregation, namely the value of
value of p~ we have set

= 1; i.e. x~ = 1 and have solved for p. In this case the equilibrium

is segregated. It is easy to …nd that
Since
p~ )

: To …nd the

1
2

< p < p~ <½p.

is a continuous function of x~ and therefore of p~ and since for values of p >

= 1 (i.e. the fully public equilibrium) it is easy to infer that for p > p~ )

while for p < p~ )

case where

< 12 : In both these cases (and an additional condition on

>

1
2

for the

> ~ ) a mixture of public and private education is the equilibrium outcome.

Intuitively our results di¤er from the DLC&D paper mainly due to the existence of tax
evasion and the role of institutions. The …rst main di¤erence lies in the provision of private
education as the sole outcome. While in DLC&D a su¢ ciently qualitative education could
be provided for low tax levels, this is not our case because the tax revenue is even further
reduced due to tax evasion and this signi…cantly reduces the quality of publicly provided
education. Furthermore since agents have the option to evade, they increase their available
income and can thus a¤ord to buy a higher level of education if they choose the private
education regime. Therefore a fully private regime is a viable equilibrium, for a su¢ ciently
low p. As the level of evasion decreases due to better institutions the option of public
education seems more attractive and the emergence of a segregated equilibrium seems
more likely.
For the fully public regime to be an equilibrium we must focus our attention on the
high end of the income distribution, i.e. on the richest person. If

is su¢ ciently low, i.e.

if not much inequality prevails in society then the incomes of agents are rather compressed
and thus they are more likely to all choose public education since the preferred level of
education is rather similar. However as inequality increases, i.e. for high ; there is a
great variance in the level of education people want to buy and there is always some rich
agent that can a¤ord to choose a higher quality education in the private education regime.
In this case segregation is a likely outcome and whether the majority of agents will choose
12

the private or the public regime will depend on the level of institutions related to tax
evasion.
Evidently for a high level of institutions, p > p~; more than half of the population goes
to public education. This is a reasonable outcome since taxation increases, the quality of
schooling is high and is not severely a¤ected by tax evasion. On the contrary whenever
p < p~; i.e. whenever institutions are weak, tax evasion reduces taxation and schooling
quality and therefore the majority of agents is seeking for a better quality of schooling in
the private regime and thus

< 12 :

We can now proceed to the main result of the paper concerning the e¤ect of inequality
on the choice between private and public schooling.
Proposition 3.2. i) Under the assumption of strong institutions, p > p~ we obtain the
DLC&D result, i.e. an increase in inequality decreases participation in public schooling,
increases quality of public schooling and lowers taxes:
@
@

@s
@

0;

0;

@v
@

0

ii) Under the assumption of weak institutions, p < p~ , the DLC&D results is reversed,
i.e. an increase in inequality increases participation in public schooling, decreases the
quality of public schooling and increases taxes.
@
@

@s
@

0;

0;

@v
@

0

Proof : From eqs. (2.8) and (2.9) we obtain:
1

=

s

(1

)

which is the segregated educational regime.
Taking derivatives with respect to
@
@
Whether

?

1
2

we obtain:
=

1 1
(
2

)

depends on whether p ? p~:

Interestingly all the DLC&D results are reversed in the presence of corruption and
weak institutions. When the option of tax evasion is introduced in the model there is one
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additional channel that a¤ects the tax revenue associated with public education. Under
the presence of strong institutions this e¤ect is minimized and hence the DLC&D results
hold, despite the revenue lost due to tax evasion. Analytically, increases in inequality lead
to an increase in participation in public schooling since the income of the marginal person
indi¤erent between the two regimes is moved and this person now chooses private schooling. Since there is lower participation in public schooling after an increase in inequality
there is also a reduction in the tax rate since an increasing number of parents is opting
out of the public schooling regime. However the reduction of the tax rate is less than
analogous to the reduction of the children participating in public schooling and therefore
the quality of schooling as denoted by s, is increasing after an increase in inequality.
The results are rather di¤erentiated when we assume the existence of weak institutions,
p < p~: In this case

<

1
2

and there is less segregation since more parents are in the private

schooling regime. Higher income inequality also leads to less segregation (

closer to 1/2)

since the marginal person is now choosing more public education. The intuition behind
this result is that even though the income of the marginal person has increased and could
therefore buy more private education, as was the case with strong institutions, it will
not do so since the trade-o¤ between the quality of education in public schooling and
the increased consumption due to evaded income, favors consumption. The more now
people evade the less likely they are to be caught since p is low. Therefore they will
forego private education (that reduces their consumption up to e) and will choose public
education. Consequently the higher participation is public schooling calls for higher taxes
as more parents now choose public schooling. This result is also enhanced by the fact
that due to tax evasion not being e¤ectively treated, the collected revenue is signi…cantly
reduced. However the increase in the number of children is higher than the increase in
taxation and therefore the overall level of education in public schooling is decreasing.

4. Empirical Speci…cation and Data
In this section we examine: (i) whether there exists a relationship between the quality of
public education and income inequality and (ii) whether this relationship is a¤ected by the
quality of governance and the corresponding degree of tax evasion within each country.
To this end, we proceed by estimating the following econometric model employing the
data described in details in a following subsection.
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4.1. Econometric Model
Assuming that our benchmark equation is linear and allowing for country and time speci…c
…xed e¤ects the associated estimating equation can be written as:

Public Spending on Education (per Capita)it =
where

1

and

1 Giniit

+ Xit + fi + "t + uit

(4.1)

are coe¢ cients (beta is a vector), Xit is a vector containing country i’s

socio-economic characteristics, fi is country i’s speci…c …xed e¤ect, "t is time t’s speci…c
…xed e¤ect and uit is the error term.
Equation (4.1) implies that the quality of public education depends on income inequality in country i represented by Gini, as well as on country i’s socio-economic characteristics, represented by a vector. Finding a non-zero and statistically signi…cant

1

provides

evidence that income inequality a¤ects the quality of public education.
4.2. The Data
Our dataset consists of 21 OECD countries for the 1970-2005 period2 . In Tables 1 to 3
we employ as dependent variable the per capita public spending on education (denoted
as PublSpend). Data for PublSpend are obtained by Busemeyer (2007).
In order to capture household income inequality, we employ the GINI coe¢ cient developed by the Inequality Project Database (2000) of the University of Texas.
Our core set of controls consists of standard explanatory variables employed in the
empirical literature on Public Education Spending (see e.g. Harris et al. 2001; Busemeyer,
2007; Concoran and Evans, 2010). More precisely, we employ the proportion of population
above 65 years old (denoted as old) and the proportion of population below 14 years old
(denoted as young) in order to capture some important demographic characteristics that
are expected to a¤ect public spending on education. Poterba (1995; 1997) and Harris et
al (2001) suggest that an increase in the fraction of elderly residents in a jurisdiction is
associated with lower levels of education spending whereas variations in the size of school
age population do not result in proportionate changes in education spending. Moreover,
we employ the size of the population (population) and the population density (denoted
2

The countries in our sample are: Australia, Austria, Belgium, Canada, Denmark, Finland, France,
Japan, UK, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and USA.
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as density) in order to capture potential economies of scale in the provision of the public
good. The larger and the more concentrated the population the lower the per capita cost
of the public good (see e.g. Alesina and Wacziarg, 1998) and consequently the lower the
per capita spending. On this basis, we expect both of these variables to enter with a
negative sign in the estimated equation.
In addition, we control for international market integration (openness). This is because
there are strong theoretical priors concerning the e¤ect of globalisation on the pattern
of public spending. More precisely, a large part of the relevant literature suggests that
increased international market integration is associated with lower levels of social spending
(such as public spending on education and health) and higher levels of public spending
on infrastructure (see e.g. Keen and Marchand, 1997; Bretschger and Hettich, 2002)3 .
Following this rationale we expect openness to bear a negative and statistically signi…cant
coe¢ cient in the estimated equation. Finally, we employ two political variables in order
to control for partisan and opportunistic e¤ects on public education spending (Castles,
1989; Busemeyer, 2007). Speci…cally, we employ the cabinet ideology index developed
by Tavares (2004) (denoted as ideotav) and an election dummy (elleg). Tavares (2004)
cabinet ideology index locate cabinet ideology on a 1 to 5 political spectrum with higher
values denoting more extreme left-wing governments. Opportunistic e¤ects are captured
by a dummy variable (denoted as elections) which equals one in years in which a national
election was held and zero in non-elections years. Data for elleg are also obtained by
Tavares (2004) (for more details on data see Appendix A).
4.3. Results
In the following subsections we discuss the results obtained by working as described above.
These are reported in Tables 1 to 3.
4.3.1. Testing the e¤ect of income inequality on per capita public education
spending
We start by estimating equation (4.1) presented in section 4.1, using the data and the
empirical methodology outlined in the previous section. The results are reported in Table
1.
3

This is the so-called “e¢ ciency e¤ect” of international market integration on the pattern of government spending (see e.g. Keen and Marchand, 1997).
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In columns 1 to 6 P ublSpend is regressed on Gini as well as on a set of control
variables (i.e. old, young, population, density, openness, ideotav, elleg) in a two-way
error component …xed e¤ect speci…cation. Note that we present t-statistics based on
clustered standard errors which are robust to both spatial and serial correlation (see e.g.
Bertrand, Du‡o and Mullainathan, 2004). As can be seen, the coe¢ cient on Gini appears
to be negative and highly signi…cant in all six alternative speci…cations indicating the
negative e¤ect of increased income inequality on public education quality. This result
appears to be in line with the …ndings of our theoretical model.
As far as the rest of the explanatory variables are concerned, we observe that all of
them bear the expected –by the theory-sign. Old enter with negative and signi…cant
coe¢ cient, indicating the negative e¤ect of elderly people on per capita public education
spending. This result is consistent with the hypothesis of Poterba (1995) -concerning the
e¤ect of elderly people on the per capita spending on education- and the empirical …ndings
of Poterba (1997) and Harris et al (2001). Openness bears a negative and statistically
signi…cant coe¢ cient, highlighting the negative e¤ect of international market integration
on per capita public education spending. This result is in line with our theoretical priors as
well as the empirical …ndings of previous studies (see e.g. Winner, 2004). Finally density
bears a coe¢ cient with a negative and highly signi…cant coe¢ cient in all …ve alternative
speci…cations. This …nding provides empirical evidence in favor of our theoretical priors
suggesting that increased population density ensures economies of scale in the provision of
public good, lower per capita cost and consequently lower per capita education spending.
On the other hand, young, population, ideotav and elleg appear to be non signi…cant in
most of the alternative speci…cations.
4.3.2. Is there a role for shadow economy?
Our next step is to examine whether the above established relationship between inequality
and public education quality is a¤ected by the size of shadow economy and consequently
the level of tax evasion within a country. To this end, we proceed by splitting our sample
into two alternative subgroups (one containing countries characterized by relative “small
shadow economy” and one containing counties characterized by relative “large shadow
economy”) and we re-estimate equation (1) using the data and the empirical methodology
outlined in the previous section.
Our criterion in order to separate our sample into the two alternative subgroups is
18

the size of the of shadow economy as a proportion of o¢ cial GDP developed by Schneider (2005)4 . Therefore, countries characterized by relative small shadow economies are
included in the “small S.E” subgroup whereas countries that are characterized by relative large shadow economies are included in the “large S.E.” subgroup5 . Therefore, our
…rst sub-sample consists of: Australia, Austria, Canada, France, Japan, UK, Germany,
Ireland, the Netherlands, Switzerland and USA whereas our second sub-sample consists
of: Belgium, Denmark, Finland, Greece, Italy, Norway, Portugal, Spain and Sweden.

In Table 2, we report results from the estimation of equation (1) when the sub-sample
4

Our decision to focus on the size of the shadow economy is driven by the rationale of our theoretical
model which examines the e¤ect of tax evasion on the relationship between public education quality and
income inequality.
5
Note that the variable Shadow takes values from 8.7 to 28.6 and its mean value equals 17.12. (see
Appendix A for more details on this). On this basis we included in the “large shadow economy”(respectively “small shadow economy”) subgroup countries sharing a shadow economy that is larger (respectively
smaller) of 17 per cent as a share of GDP.
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under examination is the group with countries characterized by relative small shadow
economies (Shadow<17). As can be easily veri…ed, the coe¢ cient of Gini appears to be
non signi…cant in all six alternative speci…cations indicating that income inequality does
not a¤ect the quality of public education in countries characterized by relative small tax
evasion. This result appears to be in accordance with the prediction of our theoretical
model suggesting that the relative strength of institutions do a¤ect the relationship between income inequality and public education quality. As far as the control variables are
concerned, our results remain qualitative similar to those reported in Table 1.
In Table 3, we report results from the estimation of equation (1) when the sub-sample
under examination is the group with countries characterized by relative large shadow
economies (Shadow>17). As can be easily veri…ed, the coe¢ cient of Gini bears a negative sign and now appears to be signi…cant at the level of 99 percent in all presented
regressions. This result highlights that the negative e¤ect of income inequality on the
20

quality of public education appears to be stronger in countries characterized by relative
large shadow economies and consequently more severe tax evasion. This result provides
empirical evidence in favor of the prediction of our theoretical model suggesting that under
the assumption of weak institutions and consequently more severe tax evasion an increase
in inequality decreases the quality of public schooling. As far as the rest of the explanatory variables are concerned, our results remain qualitative similar to those reported in
Table 1.

5. Summary
We introduce tax evasion and the quality of institutions in the De La Croix and Doepke
model in order to examine the interaction between the quality of public education and the
choice for private schooling. Interestingly we …nd out that the DLC&D results hold only
in the presence of strong institutions whereas when assuming that institutions are not very
strong and institutions are weak their results are reversed. The reason for this reversion
lies in the additional e¤ect introduced via tax evasion. While this e¤ect is minimized in the
presence of strong institutions, the opposite occurs when institutions are weak. Therefore
increases in inequality in the presence of weak institution imply a deterioration in the
quality of public schooling. Our empirical analysis veri…es our theoretical predictions.

Appendix A
Data Sources and Descriptive Statistics
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