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Abstract This paper studies the design of education policies in a setting in which
optimal redistributive labor taxation is available. It is usually argued that the crucial
parameter to guide education policy is the complementarity of education and ability.
This is true only when labor supply is fixed or when income taxes are not allowed.
I show that, if labor supply is endogenous and if the government can tax income
in a nonlinear way, the crucial parameter is how the education elasticity of wage
changes with ability. Taking the elasticity criterion into account, education subsidies
are optimal in cases in which, under the complementarity criterion, education taxes
would be optimal. To do this, I use an asymmetric information setting that motivates
nonlinear taxation of income and education.
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1 Introduction

For a long time, economists have recognized that individuals adjust their behavior
along several margins when facing tax schedules. However, most models used to
analyze optimal taxes allow for only one of them. Following the seminal work of
Mirrlees (1971), the usual margin considered is labor supply, but participation in
the labor market (Diamond, 1980), education (Hare and Ulph, 1979), or retirement
(Diamond and Mirrlees, 1978) have also been studied. It is only recently that models
allowing simultaneous adjustment of several margins have been considered (Mardener
and Rochet, 1995; Cremer, Lozachmeur, and Pesticau, 2004).
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132 D. Maldonado

My paper is related to this research. I consider the optimal tax when individuals are
allowed to adjust two specific margins, namely, education and labor supply. My objec-
tive is to study the optimal design of education policies when the government can use
the income tax schedule to redistribute. The model analyzed in this paper builds on the
optimal tax literature as formulated by Stiglitz (1982), and on its further developments
by Cremer and Gahvari (1997). These authors have stated the informational assump-
tions that justify the use of commodity taxes and in-kind transfers to supplement an
optimal nonlinear income tax scheme. Under their assumptions on asymmetries of
information, government intervention in education is justified either through taxes
(or subsidies) or through public provision. Education subsidies and public provision
of education are second-best instruments in the presence of particular asymmetries of
information. However, these results say little about the particular design of education
policy.

To study the design of education policy, I use a model with the following features.
Individual labor market income is determined by a function in which labor supply,
education, and innate ability interact. The first two are choice variables while the last
is the parameter in which individuals differ. In this framework, I examine optimal
policies under the assumption that the government taxes (or subsidizes) income and
education in a nonlinear way. The assumptions that justify these policy instruments are
the lack of observability of individual innate ability, wage, and labor supply (Stiglitz,
1982; Cremer and Gahvari, 1997); labor market income and education are observed.
As usual, in the first-best, only lump-sum taxes are needed.

The main result in this paper is that the form of optimal education policy depends
on the education elasticity of the wage function. Low-ability individuals face a pos-
itive marginal tax on labor income (as usual), but they may face a tax or subsidy on
education. There will be a subsidy when the education elasticity of wage decreases
with ability. As a result, low-ability individuals have more education (with respect to
labor supply) in the second-best than in the first-best. When the education elasticity
of wage increases with ability, a tax or a subsidy can emerge; in any case, it will be
larger than the negative of the marginal income tax. In other words, low-ability indi-
viduals will have less education (with respect to labor supply) in the second-best than
in the first-best. As usual, high-ability individuals face no distortions on labor supply
or education.

A similar problem is analyzed by Bovenberg and Jacobs (2005). However, they
assume that the wage function is homothetic. As a result, education elasticity of wage
does not depend on ability. As a consequence, the optimal education subsidy has
the same size of the tax on labor income in order to restore efficiency of education
expenditure. In this paper, I show that the role of education subsidies is not to restore
efficiency, and that the Atkinson-Stiglitz efficiency theorem does not hold once one
allows for a more general form of the returns to education. I highlight a different
role for education policies. By affecting relative wages, education policy can relax
the incentive constraints and make redistribution easier.

Importantly, in my paper, even if ability and education are complements, low-ability
individuals may receive more education in the second-best than in the first-best. This
is the case if the education elasticity of wage is decreasing in ability. This contrasts
with the result when income taxes are not allowed, as in most previous studies, where
a downward distortion on education of the less able is optimal if education and ability
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are complements (Arrow, 1971; Hare and Ulph, 1979; Toumala, 1986; De Fraja, 2002).
It is important to note that the education elasticity may be decreasing in ability even if
education and ability are complements.! This means that elasticity criterion can yield
a very different policy recommendation than the complementarity criterion.>

The above claim is even more important when one considers the empirical literature
on education. For several decades, econometricians have estimated the education elas-
ticity of wage. However, to the best of my knowledge, the relevance of this parameter
has not appeared in any formal analysis of education policies. While most theoreti-
cal studies show that education policy depends on whether ability and education are
complements, in this paper I argue that the crucial parameter is how the education
elasticity of wage varies with ability. As argued earlier, this turns out to be a crucial
distinction, since policy recommendations under both criteria can be very different.
Some empirical studies have addressed the issue of whether education elasticity is
increasing or decreasing with ability; however, there is no consensus among them
(Ashenfelter and Rouse, 1998; Arias, Hallock, and Sosa, 1999; Tobias, 2003; Girma
and Kedir, 2005).

The rest of the paper is organized as follows. Section 2 sets up a model where
individuals choose consumption, labor supply, and education. Section 3 studies the
optimal second-best policies. The last section concludes.

2 The model

In this paper, I use a modified version of the Stiglitz (1982) optimal taxation model.
The size of the population is normalized to 1, individuals are indexed by i, and ' is
the proportion of individuals of type i. Utility depends positively on consumption, ¢/,
and negatively on labor supply, /'; it is given by u(c) — v(l'), and satisfies the usual
concavity assumptions.

The main difference with the model in Stiglitz (1982) is that individual labor pro-
ductivity is endogenous. Productivity is given by w(¢’, ¢'), where g’ represents ed-
ucation, and ¢' is the ability to benefit from education, which is exogenously given.
Productivity is increasing in both arguments, concave in g, and satisfies

wpe(@',q") >0 (1

which means that ability and education are complements. Therefore, high-ability
individuals are more effective in drawing benefits from additional units of education,

! The education elasticity of wage is decreasing in ability if the complementarity between ability and
education is not too strong.

2 Ulph (1977) and Krause (2006) study education policies in optimal taxation frameworks. The first paper
makes a first attempt to link education policy to the education elasticity of the wage function. However,
his model turns to be too complicated to yield meaningful results. The second author highlights a different
mechanism than the one in this paper. In his paper, in the second-best, it is also optimal to set a wider education
gap of high-ability and low-ability individuals than in the first-best. As in the previous contributions to the
subject, this results from the complementarity between ability and education.
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than low-ability individuals.® The education elasticity of wage,

09! gy = LX)

(@', q")
will be crucial in the subsequent analysis.* It is worth noticing that Eq. (1) does
not imply how n(¢', ¢') varies with ¢; under Eq. (1), n4(¢', ¢') can be positive or
negative. If n,(¢', ¢') is positive (negative), the proportional benefit of an additional
unit of education is higher (lower) for high-ability individuals than for low-ability
individuals.

Let Y’ = w(¢', g')I represent labor market income and suppose that individuals
are subject to a nonlinear tax on labor income and education, T(Y’, ¢*). Normaliz-
ing the price of consumption and education to 1, and making the usual change of
variables in optimal tax theory, the problem solved by individuals can be written as
follows:

i I N N !
max uY' =T, q')—¢q") v<w(¢i7qi)>- 2)

This problem allows us to understand individual decisions under alternative assump-
tions about the form of government intervention. I turn to this issue in the rest of this
section; for that I will make use of alternative assumptions on 7'(Y"', g').

2.1 The Laissez-faire
In the absence of government intervention, that is when T, qi) = 0, the optimal

choice of individuals will satisfy the following arbitrage conditions (they follow from
the first-order conditions of problem (2))

. "1 S
MRSEI = ;}/EC[)) = w(¢lv ql)v (3)
VR = V@) lo@a) "
“wE) T o)

3 The results in this paper also hold if ability and education are substitutes. Assumption (1) is used in this
paper because it allows a sharper contrast with the usual results in the literature on education (Arrow, 1971;
Hare and Ulph, 1979; De Fraja, 2002).

4 The education elasticity of wage is also the return to education. T use the first terminology because
using the second may cause some confusion. Indeed, in the formal models used in most empirical pa-
pers, the return to education appears to be related to the relation between the demand for education and
ability (see, for example, Arias, Hallock, and Sosa, 1999). However, this results from assuming a log-
arithmic utility function and separability between costs and benefits of education as in most empirical
papers. It is not clear why monetary benefits and costs of education should enter the utility function in
a separable way. In this section, I argue that it is wy, which determines this relation and not ». More-
over, this paper shows the importance of 1 without the need to make restrictive assumptions on the utility
function.

@ Springer



Education policies and optimal taxation 135

and

lw@'q) 1

MRT} = =
@) o q)

&)

The first is the traditional condition on the marginal rate of substitution between labor
supply and consumption. In the absence of government intervention, it will be equal to
the wage rate. The second is a condition on the marginal rate of substitution between
consumption and education. In the absence of government intervention, it must equal
1. The third is a condition on the marginal rate of transformation between education
and labor in the individual production plan. In the absence of government intervention,
it will be equal to the inverse of the wage rate.

Together with conditions (3)—(5), individual choices must satisfy the individual
budget constraint, which is the same constraint as in problem (2) with T'(Y?, ¢') = 0.
Consequently, consumption, labor supply, and education depend on the ability param-
eter. Standard calculations show that the complementarity of ability and education (1)
is a sufficient condition for education and labor supply to be increasing in ability.

2.2 The first-best
All along the paper, I will suppose that the government is utilitarian. This means that

its objective function will be given by the sum of the utility of the individuals in the
economy. The problem of the government is

) ) ) . Yy!
max ' luY' —T" — ’)—v<%>:|
(T!,Yi q'}; Z |: a (@', q")
s.t. ZniTi > 0.
i

(6)

where 7' represents the proportion of individuals with ability ¢'.

The first-best allocation will satisfy the same arbitrage conditions as the laissez-
faire (Egs. (3) and (5)). The difference with the laissez-faire is that consumption will
be equalized among individuals of different types. However, the complementarity of
ability and education (1) is still a sufficient condition for labor supply and education
to be increasing in ability.

2.3 Implementation

The first-best can be implemented with a tax schedule, 7'(Y i g"), under the condition
that Ty(Y', ¢') = T,(Y', ¢') = Oforall i. Thus, only lump-sum transfers are needed to
implement the first-best (this is precisely the Second Theorem of Welfare Economics).

Outside the first-best, under asymmetric information, marginal tax rates may differ
from zero and will distort individual choices. With nonzero marginal tax rates, relations
(3)—(5) do not hold. Generally, the optimal tax function 7'(Y, ¢) is not differentiable,
so marginal tax rates must be interpreted as the differences between the ratio of
the right and left-hand sides of Eqgs. (3) and (4) and 1, at the point chosen by the
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individual.> Abusing notation, the conditions that describe individual optimal choices
can be written as follows:

MRS}, = w(¢', ¢)[1 — Ty(Y', ¢")] (7
and

MRS, = [1+ T,(Y', ¢")]. ®)

The effect of the marginal tax on labor is standard. The main interest in this paper is
the overall effect of the tax function 7'(Y, ¢) on the labor-education margin. It is easy
to see that both marginal tax rates will affect education choice. To make this more
clear, combine Egs. (7) and (8) to write

1 14+ T,(Y', q")

—— =~ )
a)((pl’ql)l_TY(Yl’ql)

MRT}, =

If both marginal tax rates are positive (Ty > 0 and T, > 0), education will be
distorted downward with respect to labor supply (this is seen comparing Eqgs. (5)
and (9)). However, both marginal tax rates do not necessarily have the same sign. A
negative marginal tax on education that offsets the effect on education of a positive
marginal tax on labor income is possible.

3 Government intervention under asymmetric information

If the government does not observe individual types, it must rely on the observation of
individual choice variables to distinguish among them. This makes the first-best allo-
cation not implementable. Therefore, the government will have to rely on instruments
different from lump-sum transfers to redistribute. The instruments that must be used
by the government have been studied by Atkinson and Stiglitz (1976) and Cremer and
Gahvari (1997).

The famous Atkinson-Stiglitz result says that if labor supply and demand for other
goods are separable, a nonlinear income tax is enough to redistribute. However, there
are strong reasons to believe that education and labor supply are not separable. In
such a case, the optimal income tax should be supplemented with an education tax.
Whether public provision of education is also desirable has been answered by Cremer
and Gahvari (1997). They show that if nonlinear education taxes are available, there is
no need for public provision of education. This means that the tax schedule 7(Y?, %)

5 Nondifferentiability of the optimal tax function is a result of the requirement of incentive compatibility. A
smooth tax schedule would make the mimicked individual change its behavior with respect to that obtained
with the nondifferentiable schedule. Even if the tax function is not smooth, we can talk about marginal taxes
relating them to the slope of the indifference curve in the point chosen by the individual. Thus, marginal
tax rates in Egs. (7) and (8) would be those faced by the individual under a smooth optimal tax schedule (if
this could be made smooth) that does not change individual behavior.
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introduced in Eq. (2) is enough to implement the second-best allocation if education
is observed.®

In this section, I characterize T(Y?, ¢') for a two-class economy. Specifically, S
{pF, 9™}, with & < @™ . In line with the optimal taxation literature, the government
observes labor income and education expenditure of each individual. Labor supply,
wage, and ability are not observed by the government. To study marginal tax rates, |
use the mechanism design approach as is commonly done in the recent literature on
optimal taxation.

Let (R, Y!, qi) be the second-best allocation implemented by the planner, where
R' is disposable income (R’ = Y — T?), Y' is labor income, and ¢ is the education
level of an individual of type i. Since the planner does not observe directly the type
of individual, it must design the mechanism (R’, Y, ¢') to induce individuals to self-
select themselves through the choice of the allocation designed for their type. This
means that for i, k € {L, H}, the planner will face two incentive constraints of the
form

u(R'—q")—v <Y7l> > u(R" —g") —v (L> : (10)
(@, q)) = w(¢', g%)

The problem of the planner is problem (6), with the additional incentive constraints
(10) and ¢ = R' — ¢'. Following the insight given by the first-best allocation, and
the usual practice in optimal taxation problems, I will suppose that the binding in-
centive constraint will be the one preventing high-ability individuals from mimicking
low-ability ones. Consequently, letting A be the Lagrange multiplier of the resource
constraint, and p the multiplier of the relevant incentive constraint, the Lagrangian of
this maximization problem is:

A= Z ni[u(Ri —qi)—v(#lqi)ﬂ + A Z 7' [Y' — R']

i=L.H i=L,H

YH Yyt
+,u[u(RH_qH) _ v<7w(¢”,qy)> - u(RL —qL) + v(gw(qﬁH,qL))] (11)

From the first-order conditions of Eq. (11) (provided in the Appendix), the marginal
rates of substitution and transformation can be expressed as follows:

MRS = w(¢”, ¢"), (12)
MRT#? = o (13)
4T (gt gty

6 If education is not directly observable at the individual level, nonlinear taxes on education are not avail-
able and direct provision of education is desirable. The same allocation that can be implemented under
observability of education is easily implementable under the lack of observability of education. It is enough
to use a large tax on supplemental privately provided education and public provision at the same levels as
those in the allocation under observability of education.
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uw
L _ L L L
MRS, = w(¢™,q") 1 o g1 v (P 14)

and

n ot gty vt

1 ~ mla@!, q") V(L)
a)(¢>L,qL)1 @, g e@t gh) v'aty
mkn(gt, gb) w(e, g*) v'(IF)

MRTqu = (15)

As argued in Section 2, efficiency requires the equalization of the marginal rate of
substitution between labor and consumption to the wage rate, and the marginal rate of
transformation between education and labor to the inverse of the wage rate. Equations
(12)—(15) show to what extent this is the case under the stated asymmetric information
conditions. In other words, they allow us to know the signs and sizes of Ty(Y’, %)
and T,(Y', ¢").

First, take the marginal income tax rates. From Eq. (12), it follows that the
labor-consumption relation is set at the efficient level for high-ability individuals,
Ty(YH, g") = 0. From Eq. (14) and It < [¥, it follows that low-ability individuals
will face a positive marginal tax on labor income, Ty (Y, ¢*) > 0. This is the standard
result in optimal income taxation in a two-class economy (Stiglitz, 1982).

Regarding the marginal tax on education, there are two relevant questions. First,
whether it is positive or negative. Second, its relation to the marginal tax rate on labor
income, and therefore, the direction of the overall distortion on education induced by
both marginal tax rates. From Eq. (13), it must be clear that high-ability individuals
face no distortion on education, T,(Y#, ¢) = 0.

For low-ability individuals, things are different. From inspection of Eq. (15), one
sees that the crucial element is how n(¢', ¢*) varies with ¢'. Specifically, it will depend
on which of the following assumptions hold:

Al (", q) > n(¢".q) forallg,
A2 (", q) < n(¢*.q) forallg,and

A3 ", q) =n(¢". q) forallg.
Any of these assumptions can hold if ability and education are complements, as as-

sumed in Eq. (1). Al holds if the complementarity is strong, and A2 holds if the
complementarity is weak.”

7 The derivative of 5(¢', ¢*) with respect to ¢ is

_Wyq — WpWyq

=4,

where one sees _that if Wpq > ( <) Wpwy, 1.€., Wy, is big (small), ny > (<) 0. Additionally, note that A3
holds if w(¢', ¢') = f(¢')g(q"). Note also that only A2 can hold if ability and education are substitutes,

and Eq. (1) is not satisfied.
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Suppose Al holds. From Eq. (15), MRTqu > 1 /o(¢*, g*). This means (from Eq.
(9)) that

1+ T,(Y*", g%)
—_— > 1.

1 —Ty(Y*, q")

Consequently, low-ability individuals will face a downward distortion on education
with respect to labor supply.

Consider whether this is the result of a tax or subsidy on education. Since
Ty(YL, g*) > 0, the only restriction this places on 7, (Y X, g*) is that it must be greater
than —Ty (Y%, g). Thus, since Ty (Y, g*) > 0, either a subsidy or a tax on education
is possible.

Assume now that A2 holds. In this case, MRT,Lq < 1 /o(¢*, g"), and thus

1+ T,(r", ¢")
—_— <
1 - TY(YLa qL)

This means, first, that education of low-ability individuals is distorted upward with
respect to labor supply and, second, that education is subsidized. Moreover, the subsidy
must be bigger than the negative of the marginal tax rate on labor income faced
by low-ability individuals: (T,(Y", g*) < —Ty(Y*, ¢*)). The following proposition
summarizes the main result in this paper.

Proposition 1. Low-ability individuals face a positive marginal tax rate on labor
income, Ty (Y™, g&) > 0. The distortion on education of low-ability individuals de-
pends on the relation between n(¢, q) and ¢. If A2 holds, low-ability individuals face
an upward distortion on education, and a marginal education subsidy, Tq(YL, q") >
—Ty(YE, gb). If Al holds, low-ability individuals face a downward distortion on
education, and a marginal education subsidy or tax, Tq(YL, gl < =Ty (YE, ¢%).
High-ability individuals face zero marginal tax rates on labor income and education,
T,(Y", ¢") = -Ty(Y", ¢") = 0.

This proposition says that the education gap of high-ability and low-ability indi-
viduals in second-best is smaller than in the first-best if A2 holds. It will be larger if
Al holds.

The conclusion that the only role for education subsidies is to restore the distortions
induced on education choice by the tax on income is valid only when n(¢’, ¢') does not
change with ability. In all other cases, there is a different role for education subsidies
or taxes.

This result is explained by the same argument used by Stiglitz (1982) to explain
when are commodity taxes useful. From Eq. (5), it can be seen that the marginal rate
of transformation between education and labor income is related to (¢, ¢'); it can
be written as

yi .
MRT,;y = ?n(d)’, q). (16)

@ Springer



140 D. Maldonado

If n(¢', ¢') does not depend on ¢, the indifference curves of different individuals in
the (¢, Y') plane will be parallel. Thus, individuals that differ in ability will react
in parallel ways to T(Y', ¢'). This makes useless distorting the choice of education
with respect to labor supply since it does not help separate individuals of different
types. Conversely, when 1(¢’, ¢') depends on ¢, individuals of different ability will
react in different ways to the taxation of education. Consequently, using an education
tax or subsidy that differs from —Ty(Y?, g*) becomes useful to separate individuals
according to ability.

The direction of the distortion on education with respect to labor supply is also
related to Eq. (16). If the indifference curve of low-ability individuals in the (¢', Y?)
plane is less (more) steep than that of high-ability individuals, the education of low-
ability individuals will be distorted downward (upward).

This result is also related to the discussion on production efficiency and redis-
tribution. Diamond and Mirrlees (1971) show that, under a vast range of condi-
tions, there is no scope for distortions in the production “side” of the economy.
Seeing education and labor supply as two inputs in the household production prob-
lem, the result in this paper can be used to discuss the validity of the Diamond-
Mirrlees result. In the full optimal taxation problem analyzed in this paper, the pro-
duction efficiency result does not hold. The reason is that the Diamond-Mirrlees
assumptions grant enough instruments to the government for a fully and indepen-
dent control of consumers and producers. In the model in this paper, this is not
possible. If the incentive constraint is binding and A3 does not hold, any attempt
to control the labor-education decisions will have impact in the labor-consumption
decision.?

The dependence of education policy on the relation between the education-elasticity
of wage and ability suggests the importance of knowing at least the sign of this
parameter. Recently Ashenfelter and Rouse (1998), Arias, Hallock, and Sosa (1999),
Tobias (2003) and Girma and Kedir (2005) have estimated this parameter.9 All papers
reject the invariance of 74 with ¢ (A3). Arias, Hallock, and Sosa (1999) show evidence
supporting 74 > 0 (Al). Ashenfelter and Rouse (1998) and Girma and Kedir (2005)
show evidence supporting 4 < 0 (A2), whereas Tobias (2003) is not conclusive. The
evidence is still too weak to make a strong conclusion since Arias, Hallock, and Sosa
(1999) and Ashenfelter and Rouse (1998) use the same database with opposite results,
and Girma and Kedir (2005) use data for a different country than the other three
studies.'®

These results differ from those obtained in a model where labor supply is fixed
or where income taxes are not allowed. Assuming fixed labor supply or not allowing
income taxes, if ability and education are complements, it is desirable not to distort
education choice of high-ability individuals, but low-ability individuals will face a

8 This has been clarified by Naito (1999) and Blackorby and Brett (2004).

9 I restrict this comment on the empirical literature to papers that control for ability biases. Estimates that
do not control for ability biases yield erroneous results, as shown by Arias, Hallock, and Sosa (1999).

10 Girma and Kedir (2005) use data for Ethiopia, while Arias, Hallock, and Sosa (1999), Ashenfelter and
Rouse (1998) and Tobias (2003) use data for the U.S.
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downward distortion on education.'! The results discussed earlier show that, when
labor supply is endogenous, and when income taxes are allowed, even if ability and
education are complements, for a wide range of sizes of the complementarity the
second-best education gap of high-ability and low-ability individuals should be smaller
than the first-best one.

3.1 Other dimensions of heterogeneity

Differences in ability is not the only reason lying behind concerns with education
policy. Concerns with education policy are also grounded on differences in parameters
which are not directly related with the ability to benefit from education but with the
ability to pay for education. In Maldonado (2005), using an extension of the model
used in this paper, [ explore the cases where individuals differ in exogenous wealth and
when they differ in ability and exogenous wealth. In the case where exogenous wealth
is the only source of heterogeneity, the main result is that there are no distortions on
education levels in the second-best. As in Bovenberg and Jacobs (2005), education
taxes are used only to correct the distortion on education resulting from income taxes.
This was expected since in that case there are no differences between the education
elasticity of wage among different individuals.

When individuals differ in both ability and exogenous wealth, there are addi-
tional technical issues that should be resolved. Screening problems when one as-
sumes that individuals differ in more than one dimension are generally difficult to
solve. With more than one dimension of heterogeneity, types cannot be ordered eas-
ily. Consequently, one cannot know a priori which are the binding incentive con-
straints, and the traditional no distortion at the top result does not hold (Armstrong
and Rochet, 1999). Despite this difficulty, the result in Proposition 1 can be ex-
tended to the case where individuals differ in exogenous wealth and ability. Still,
the crucial parameter that determines the optimal second-best education-gap between
high-ability and low-ability individuals is n(¢, g). If A2 (A1) holds, the education-
gap would be shortened (widened) in the second-best with respect to that in the
first-best.

4 Concluding comments

In this paper, I have addressed the problem of the design of optimal education policies
when income taxation is also designed optimally. To be consistent with the economic
literature, this type of problem should be addressed in a setting in which cash transfers
are also available and optimally designed, but the level of the transfers is constrained
by the information the government has about individuals. I have used nonseparability
of education and labor supply to justify the need for intervention in the education
market when the government wants to redistribute.

I have shown that the distortion on the education level may not have the same
direction as the distortion on labor supply. If the education elasticity of the wage

1 Under any of these two conditions, the problem is a traditional adverse selection problem (see Laffont
and Martimort, 2001, Chap. 2).
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function is decreasing in ability, individuals with low ability will face an upward
distortion on education together with a downward distortion on labor supply. This
result highlights the importance of the estimations of the relation between ability and
the education elasticity of the wage function (the return to education). This paper tends
a bridge between the empirical and the theoretical literatures on education. As argued
earlier, the empirical literature on education has made this type of estimation. However,
no other paper in the theoretical literature on education has shown its importance in
the formulation of education policy.

The possibility of having marginally progressive or regressive optimal education
policies in this model contrasts with the usual finding in the literature. The main
reason behind this is that in this paper labor supply is endogenous and the government
imposes income taxes. Ignoring income taxation when thinking on education subsidies
may yield extremely misleading recommendations. If one ignores the income tax, it
may appear that taxing the education of low-ability individuals is optimal if ability
and education are complements. However, when one introduces income taxation, this
result will be reversed for a wide range of possible wage functions.

Appendix: First-order conditions for the second-best problem

The first-order conditions for the problem in Eq. (11) are given by:

[yi: n‘{—v’( v ) ! +A:|
’ (@', q') ) w(@', q")

_ ik 14 ) 1 ki /( Y > 1 i|=0
+k;,[ a ”(w(«p",q") oo an U\t ) et an] T

[R]: 7'l (R — ") = A+ D (" u/ (R = ¢") — p'u/ (R — ¢ = 0
k:k£i

and

4] ni[—u’(Ri—qi)+v’< Y’ )Y’wq(df,ql)}

(@', q") ) (@', q))*
: . . Y! Yiw (¢i’qi)
+ lk[ —uW(R =4t + /( _ > qA A ]
k%é:iu " ey (@', q") ) (0@, g'))*
- g YT\ Yoyt q)
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