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Abstract

This article advocates that a minimum educational standard could
be an e¢ cient complement to taxation in order to achieve an optimum
level of education in developing countries characterised with a high
degree of hidden activities. We propose an overlapping generations
model in line with Glomm (97) in which two educational regimes are
de�ned. In the private regime, the economy works without any gov-
ernment intervention. In the public regime, the government collects
taxes to �nance education and determines the tax rate taking into
account that a child is a future parent. This is Pareto improving be-
cause an inter-temporal ine¢ ciency naturally arises in this theoretical
framework, altruism being imperfect. When we compare this tax rate
with the private investment rate of education, the former is naturally
optimal in the Pareto sense. However, knowing that a large part of
workers in developing countries are working in the informal sector,
the hypothesis of complete information on revenue by the government
is not satisfying. In this case, we propose a second-best equilibrium
where the public regime can dominate the private one if the governe-
ment imposes an educationnal minimum standard.
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1 Introduction

Education is a fundamental element of economic and social development.
It constitutes a means for directly increasing the welfare of the population
as well as for stimulating economic growth. For this reason, education has
always been considered as a priority by the governement even in the poorest
countries. In the beginning of this decade, the Sub-Saharan African countries
dedicated 4 percent of their G.D.P. on public spending on education. That is
less than the OECDs countries (5 percent), but the same as Latin American
countries (4 percent) and more than Asian countries (2 percent for South
Asia and 3 percent for East Asia and the Paci�c)1. Nevertheless, the rates
of schooling are the weakest in Sub-Saharan Africa.
In this context, we have to consider the means that the government has

in terms of educational policies to give incentives for children to go to school.
In developing countries, governments face a more stringent budget constraint
because, among others causes, there exists a large amount of informal activ-
ities which considerably lessen �scal ressources.
We propose to show analytically that informal activities, which are a

source of tax evasion, makes public education non optimal in terms of wel-
fare even with the government taking into account the intergenerational e¢ -
ciency of education. We show that to remedy this problem, the government
should implement a minimal educational standard policy which o¤ers better
collective welfare than the private educational system.
To study this phenomenon in developing countries, we adopt an over-

lapping generations model with a representative agent. This model, taking
into account the accumulation of capital, was introduced by Diamond (1965)
from Samuelson (1958). Here we consider here the Glomm (1997) version who
studies the consequences of the two educational regimes on economic growth.
The model is based on the altruistic behavior of parents who are sensitive to
the education of their children but imperfectly. In the case of the private edu-
cation regime, parents determine the schooling duration and expenses for the
education of their children. In order to do this, parents maximize their utility
function under the family budget constraint which depends on the amount
of time children devote to education. The empirical literature focused on
employment in developing countries shows that parents and children tend to

1Source : World Development Indicators, 2007.
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work together. Thus, we can assume that the speci�city of their tasks makes
their contribution to the family income imperfectly substitutable.
After the presentation of the assumptions of the model (section 2), we

analyze, at the steady state, the welfare in the two educational regimes,
according to di¤erent educative policies (section 3). Section 4 contains con-
cluding remarks.

2 The model

We consider an overlapping generations economy in which individuals live
for two periods and die at the end of the second period. In the second
period of life, each individual gives birth to another so that the population
remains constant over time. Each generation consists of a continum of agents.
Population size is normalized to unity. Invidivuals are endowed with one unit
of time. When young, the agents allocate this unit to schooling or to non -
skilled labor activities. When old, individuals supply inelastically to skilled
labor activities using their accumulated human capital from when they were
young. In developing countries where �pays as you go�systems do not exist,
an individual must work throughout thei entire lifetime. Therefore, models
such that Barham and alii (1995), which assume an end of life period of non
activity seem hardly realistic.

2.1 Technology of production, altruism and human cap-
ital

At each date t; there exists three goods in this economy : labor, human
capital and a consumption good yt produced whith constant returns to scale
technology using the work of young and old individuals.
The parents allocate all their temporal endowment equal to 1, to labor.

The children allocate their identical temporal endowment to labor and edu-
cation. At the date t, technology depends on the human capital of the old ht;
accumulated when young at the previous date t�1 and available at the date
t; and the fraction of time children allocate to labor, nt. The children do
not have any human capital because it is not immediately validated; it will
only be in use the period after. These two types of labor being imperfectly
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substituable, technology can be described by a Cobb-Douglas function:

yt = h
�
tn

1��
t

0 < � < 1:

Admittedly, the concept of intra-family division of labor does not mean
that the activities of each are totally separated. In actuality, most of them
overlap. In the case of developing countries and speci�cally in Madagascar,
the informal sector is prominent. In Antananarivo, 59.5 percent of workers
in 1997 belonged to the informal sector (Projet MADIO, 1997). The stud-
ies of dualism in the urban labor market show that the informal sector is
formed by small domestic �rms. As Pourcet (1995 page 202) showed, family
members practice diverse complementary activities as a way to regularly and
su¢ ciently �nance the family budget. Consequently, children have to work
with one of their parents and not independently. Most of the time, they will
be hired as a household assistant or apprentice. In Senegal, apprentices rep-
resent almost 85 percent of the employed workers and are mostly hired within
the family circle. Due to the high level of training labor demand, managers
prefer to recruit their own children (Saïp Sy, 1994).
In the case of young people working and going to school, as assumed in the

model, we can also infer that parents and children work together. The study
of Roubaud (1994) concerning the informal sector in Mexico illustrates that
schooling duration for the young poor often depends on their participation
to the family production unit.
Hence we adopt a Cobb-Douglas domestic production function rather

than a linear budget constraint which implies a perfect substitution between
ht and nt as did Glomm (1997).
We assume that only old individuals consume the good by ct; and �nance

the education of their children by et either privately or publicly through
taxes. Parental preferences are de�ned by consumption goods and the future
human capital of their children ht+1: This re�ects imperfect altruism from
parents as it is assumed by Behrman et al. (1982) but also by Galor and Zeira
(1993), Saint-Paul and Verdier (1993) and Epple and Romano (1998). This
speci�cation is simple and acknowledges that parents are concerned by the
welfare of their children through speci�c criteria (such as education) while
ignoring the situation of their descendants. These preferences are represented
by a Cobb-Douglas function :

Ut(ct; ht+1) = c
�
t h

1��
t+1
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0 < � < 1; where 1�� denotes the degree of inter-generational altruism2.

The human capital accumulated at date t for the later date ht+1 depends
on human capital acquired by the previous generation ht which does not de-
plete. It also depends on educational expenses et �nanced by parents alone
(private regime) or by the government (public regime). Finally it depends
on the fraction of time devoted to education 1� nt. Human capital is accu-
mulated according to the Cobb-Douglas learning technology :

ht+1 = �(1� nt)h�te

t

� > 0,
0 � �;  � 1:
The parameter � gives the e¢ ciency of human capital. The duration

of schooling 1 � nt and the parental knowledge ht are considered inputs of
human capital accumulation corresponding to the �eld of growth theory and
human capital. For example, Bénabou (1996) considers that childrens human
capital is determined by that of the parents through at-home education.
The assumption of a positive e¤ect of schooling spending on human capital
accumulation is less likely (Glomm, 1997, Glomm and Ravikumar, 1992).

2.2 The two education regimes

We make a distinction between two education regimes which is based on the
presence or not of a government. In the private regime, we assume that
there is no government, so parents have to enroll their children in private
schools. In constrast, in the public regime, the supply of education is solely
o¤ered by public schools. The government is responsible for collecting taxes
to �nance education. We assume that the production technology of education
is the same in the two regimes, consequently, for a given budget, public and
private e¢ ciency is identical.
In the private regime, the parents choose the schooling duration of their

children 1� nt and the investment in education et in order to maximize the
social welfare. Social welfare is de�ned here as the utility of a representative
agent at the steady state.

2For a complete presentation see Gérard-Varet, L.A. , Kolm S.C. and J. Mercier Ythier
(ed) (2000)
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Revenue is separated into educational spending and consumption spend-
ing as follows:

et = yt � ct
We note that in the standard theory of human capital, exposed among

others by Ben-Porath (1967), it is up to the individual to decide whether
they invest for themselves in education depending on its anticipated rate of
return. Nevertheless, for many reasons this individual decision is inadequate.
On the one hand, in many African countries, the mean duration of schooling
does not exceed that of primary level. So, as Glomm (1997) writes �(it seems
logical) to assume that all schooling decisions are made by the old for the
young and that the young have to passively accept these decisions�. On the
other hand, the decision of education implies a confrontation with two kinds
of costs : the opportunity cost and the direct cost of eduction. Under the
assumption of a perfect capital market, the young who do not have enough
funds available can borrow. However in a developing country, this assumption
is unrealistic : either banks refuse the loans due to the absence of collateral or
they accept the loans, but with too high interest rates (Becker, 1975, 1981).
Consequently, to �nance education, children need parental funds.
We assume that, in the public regime, the government does not deter-

mine the schooling duration in the same way that parents do in the private
regime. As the social planner, the government collects taxes at a uniform
rate � t from the family income yt3 in order to maximize the social utility.
In contrast to the parents, the government knows that a child is a future
parent. It invests more than the parents to whom temporal horizons are
limited to the following period. To determine � t; the government maximizes
the representative agent utility at the steady state taking into account the
intertemporal transmission of knowledge. This means that it must calculate
the human capital at the steady state. However, in the public regime, when
taxpayers under declare their revenue, the government faces a tax evasion
phenomenon. Consequently, we shall study two cases with and without tax
evasion in the public regime. Before we can do this, we must �rst describe
the equilibrium in the private regime.

3It is easy to show that a personal income tax is equivalent to a consumption tax which
is more common in Africa.
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2.2.1 The private regime

Only households are present in the economy. At date t; parents solve the
following problem :

Maxnt;et U(ct; ht+1) = c�t h
1��
t+1 (1)

s=c yt = h�tn
1��
t

ct = yt � et
ht+1 = �(1� nt)h�te


t

with nt 2 [0; 1] ; ht > 0; ct > 0; et > 0:
For ht given, the parental human capital only results from the schooling

when young at date (t� 1), the equilibrium in the private education regime
is de�ned by a set of sequences : fntg+1t=0 , fetg

+1
t=0 , fht+1g

+1
t=0 :

The �rst order conditions lead to the following equations :

et =

�
ht
nt

�� �
nt (1� ��)� � (1� �)

1� �

�
(2)

et =

�
ht
nt

��
nt

 (1� �)
�+  (1� �)

Equalizing these two equations, we obtain the optimal level of work time
n� :

n�t =
(1� �) [�+  (1� �)]

(1� ��) +  (1� �) (1� �)

Time devoted to work by the young is constant and independant of h;
the parental stock of human capital. This means that the distribution of
wealth among the population has no e¤ect on the time allocation between
school and work. Although this result seems questionable, it is frequent in
economic literature [Lucas (1988) and Azariadis and Drazen (1992) among
others].
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0 < n�t < 1 con�rms that parents want their children to study because of
their altruism (n�t < 1): Moreover, because of the imperfect substituability
of inputs in the domestic production function, not all of a child�s time can
be devoted to schooling (n�t > 0)

4.
Knowing n�t , we can infer that the optimal level of the education spending:

e�t =
 (1� �)

�+  (1� �)h
�
tn

�(1��)
t

with det
dht
> 0:

The more educated the parents, the more they spend on the edication of
their children.This is the conclusion of Becker and Tomes (1976) which states
that an increase of income should generate a relative increase of education
spending for children.
With yt = h

�
tn

1��
t , the saving rate at the steady state in the private regime

is :

s�t =
e�t
y�t
=

 (1� �)
�+  (1� �)

An increase in ; the elasticity of school spending in the human capital
accumulation function, will increase the optimal savings rate, which repre-
sents the part of income parents allocate to education spending. Similarly,
an increase in (1 � �); parental altruism, will increase the savings rate. In
contrast �; the elasticity of initial human capital has no e¤ect. Parents do
not internalize the external positive e¤ect of inter-generational transfers of
human capital although giving a better education to their children would
contribute to improving the human capital of future descendants. In the
public regime, however, the social planner takes into account the indirect
inter-generational e¤ect.

2.2.2 The public regime without tax evasion

In the public regime, all households enroll their children in public schools.
The government collects income taxes which are used to �nance schools with

4The decrease of income associated to the duration of schooling is an opportunity
cost which negative e¤ects on human capital investment have been highlighted by Schultz
(1963).
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a homogenous level of quality in terms of the functioning and construction
of schools. The government budget is balanced and only devoted to educa-
tion. In many works dedicated to public education, Saint-Paul and Verdier
(1993), Fernandez and Rogerson (1995) and Epple and Romano (1996, 1998a
et b) among others, education is �nanced by personal income taxes. This
assumption seems unrealistic in developing countries where the personal in-
come tax system is not developped (Bourguignon, 2000). Only the civil
servants and the few modern sector employees are concerned by this tax.
In these countries, tari¤s represent the biggest part of government revenues,
although taxation on consumption goods is becoming more and more signif-
icant5. There is no savings in the public regime, so it is equivalent to taxing
revenue or consumption in our model.
The decision process is the following : �rst the parents decide the level of

rule n depending on the tax rate; then the government decides the tax rate
knowing this rule n:
In the �rst step, the households solve the following problem :

Maxnt U(ct; ht+1) = c�t h
1��
t+1

s=c yt = h�tn
1��
t

ct = (1� �)yt
ht+1 = �(1� nt)h�te


t

with nt 2 [0; 1] ; ht > 0; ct > 0; et > 0

For a given ht, the equilibrium in the public regime is de�ned by the
sequences fntg+1t=0 , fht+1g

+1
t=0 : The parents choose the fraction of time that

children have to work n�and, consequently, have to study (1�n�), for a given
tax rate :

n�t =
(1� �) [�+  (1� �)]

(1� ��) +  (1� �) (1� �)

We acknowledge that the utility function, the production function and the
human capital accumulation function are log separable, that is the optimal

5For example, in Mali from 1995 to 2000, the part of the tax on consumption goods
in the government ressources has grown from 25% to more than 40% (Gunther and al.,
2007).
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fractions of time devoted to work are identical in both regimes, private and
public.
In the second step, given the duration of schooling (1� n�); the govern-

ment determines the optimal tax rate, which maximizes individual welfare at
the steady state (the index t disappears). The individual solves the following
problem :

Max� U(c; h)

s=c y = h�n1��

c = (1� �)y
h = (�(1� n)� n(1��))

1
1����

The optimal tax rate is then :

� � =
 (��+ 1� �)

� (1� �) +  (1� �)

It is worth comparing the e¤ort required for education from the family in
the private regime s� with this tax rate � �. It appears without any ambiguity
that � � > s� which implies a sub-optimality in the private regime caused by
an external factor. At the steady state, the public regime is better in terms
of individual welfare.

Nevertheless, in African cities, 50 percent of the labor force is working in
the informal sector. Therefore, the goverment does not know the totality of
the resources available from population. The question then arises : does this
tax evasion alter the welfare optimality of the public regime?

2.2.3 The two public regimes with tax evasion

Two cases are examined; each one refers to two di¤erent educative policies.
Case (a):
In the �rst case, the educative policy consists in �nancing education as

before with the �scal resources that the government collects.The size of the
tax base, therefore, plays an important role. This tax base is underestimated
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when households are working in the informal sector because they do not
declare their informal income. The mean income declared to the government
is (1 � p)yt, with p the rate of tax evasion. We assume, consequently, that
consumption is not completely observable. In this �rst case (a), households
continue to decide the duration of schooling for their children. (1� n). They
also have to determine their tax evasion rate equivalent to the portion of
time they devote to informal activities. Thereafter, the government chooses
the tax rate � . The government knows that there exists an informal sector
but does not know its size. We assume that they underestimate its size, so
household income is assumed to be (1� p)y with p < p.

Households maximize their utility function with respect to n and p under
the usual constraints :

Maxnt;p U(ct; ht+1) = c�t h
1��
t+1

s=c yt = h�tn
1��
t

ct = [1� �(1� p)] yt
ht+1 = �(1� nt)h�t [�(1� p)yt]



In our framework, the duration of work/schooling of children is not changed
by �scal evasion tax.
The evasion tax rate, endogeneously determined, is:

p� = 1� (1� �) 
� [�+  (1� �)]

We observe that (1� p�) � = (1��)
� [�+(1��)] = s�. The parental choice to

work or not in the formal sector depends on their schooling spending. In
fact, their choice leads to a level of tax exactly equal to the part of revenue
they would devote to education in the private regime in which there is no
government6.

The government derives � � from the following problem :

6The optimal value of the evasion tax rate p does not depend on the timing of the game
because it does not depend on � :
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Max� U(c; h)

s=c y = (1� p)h�n1��

c = (1� �)y
h = (�(1� n)(�(1� p))n(1��))

1
1����

The �rst order condition is the same whether or not there is tax evasion.
The tax rate does not depend on either the governement�s belief concerning
the size of the informal sector p or on its real value p: This can possibly explain
why households declare an o¢ cial income such that the part of their e¤ective
income devoted to education is equal to the one in the private regime.

Case (b) :
In this second case, contrarily to the preceeding case, the educative policy

is de�ned not only by the amount of o¢ cial resources devoted to education
but also by a mandatary duration of schooling. The government acts �rst
and determines the optimal duration of schooling and the tax rate, with p
given. The households then react and determine the real tax evasion rate p
for n and � given.
The government solves the following program :

Max�;n U(c; h)

s=c y = (1� p)h�n1��

c = (1� �)y
h = (�(1� n)(�(1� p))n(1��))

1
1����

The government ancipates a level of tax evasion p; then it calculates the
minimal standard of education (1� n) while simultaneoulsy forming the tax
rate � . As the objective function is the same as before, the tax rate is also
the same.
In constrast to the parents, the government takes into account the inter-

generational transfer of human capital. Subsequently, it �xes a duration of
schooling n di¤erent from that �xed by the parents in the private regime.

n =
(1� �) [�(1� � � �) +  (1� �)]
1 + �� [� � 1 + (� � 1)]� �

12



The question now is to know whether or not n is greater than n�. At �rst
it is di¢ cult to make the comparison, for this reason we use the �rst order
condition for both cases.
In the private regime, n� is determined by :

@U

@n
= 0

, �(1� �)
n�

= (1� �)
�

1

1� n� �
(1� �)
n�

�

And in the public regime with tax evasion (case b), n is de�ned by :

@U

@n
= 0

, �(1� �)
n

=
(1� �)
1� � � �

�
1

1� n �
(1� �)
n

�

Assuming that 0 < (1����) < 1, we have (1��)
1���� > (1��): The right-

hand side of the equation is greater in the public regime with tax evasion.
As a result, the left-hand side must also be greater in this public regime,
which is only possible if n� > n. Thus, the government �xes a minimal
standard of education (1� n) higher than the one choosen by the parents.
This result comes from the fact that n� is determined by the parents for
ht given, without taking into account the positive externality arising from
the term h�t in the human capital accumulation function. Conversely in
calculating n the government internalizes this positive e¤ect.
Knowing n�and � �, parents will then decide the e¤ective level of tax

evasion p. The household program is :

Maxp U(ct; ht)

s=c yt = h�tn
1��
t

ct = (1� �(1� p))yt
ht+1 = �(1� nt)h�t (�(1� p)yt)

It appears that the tax evasion rate is lower, implying a decrease in in-
formal activity. We shall now compare the di¤erent equilibria in terms of
welfare.
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3 Comparison of both regimes, in terms of
welfare, at the steady-state

Proposition 1 Without tax evasion, the individual welfare is higher in the
public regime than in the private regime

Proof: This result is directly linked to the de�nition of the regimes, both
private and public without tax evasion, and to optimal duration of schooling
which is constant and identical in both regimes. This is due to the Cobb-
Douglas formulation.
In the private regime, the optimal fraction of time children devote to work,

is constant. We denote this fraction as n� = (1��)(�+(1��))
(1���)+(1��)(1��) . The level of

schooling expenses e� is equal to (1��)
�+(1��)yt; which is a constant fraction of

income denoted s�.
In the public regime without tax evasion, the optimal fraction of time

children devote to work selected by the parents is always n�; however the tax
rate � � choosen by the government is equal to (��+1��)

�(1��)+(1��) which is greater

than (1��)
�+(1��) : As the government takes into account the externality of h

�
t

on human capital accumulation, the public saving rate is greater than the
private one. At the equilibrium, the utility functions are the following.
In the private regime, U = [(1�s)(h�n�(1��))]�(h)1�� = (1�s)�h��+1��n(1��)�

with h = s


(1����) [�(1� n�)]
1

1���� n�(
(1��)
1���� ):

So U = (1 � s)�s
(1��+��)
1���� f(n�) with f(n�) a function of n�, which is

constant.
In the public regime without tax evasion, U = (1� �)��

(1��+��)
1���� f(n�):

As (1��)��
(1��+��)
1���� > (1�s)�s

(1��+��)
1���� because � maximizes the function

g(x) = (1� x)�x
(1��+��)
1���� , therefore welfare is greater in the public regime.�

Proposition 2 In presence of optimal tax evasion, the levels of welfare are
identical in both regimes, private and public.

Proof: First we recall that the rate of taxation is the same whether or
not there is tax evasion, whatever the beliefs of the government p. Hence,
the income y is replaced by (1� p)y. Being as the objective function is log-
linear, the term log(1 � p) disappears in the maximization. The duration
of schooling decided by the parents remains identical to that of the private
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regime. Lastly, we have shown that the household �xes its tax evasion rate in
such manner that s = (1� p)� : Putting all this together, these three results
lead to equality between the welfare in the public regime with tax evasion
and that in the private regime which is equal to:

U = [1� �(1� p)]�[�(1� p)]
(1��+��)
1���� f(n�):

In terms of welfare, there is a perfect similarity between both regimes,
public and private, whatever the belief of government p:
Comment : We note that this equivalence property disappears if there

are controlled �scal costs or costs linked to conceal.

Proposition 3 The level of welfare is higher in the public regime than in
the private one when the government �xes the duration of schooling (case b).

Proof : When the government chooses the duration of schooling, it inter-
nalizes the positive externality so that the utility is higher than the private
one. �

4 Conclusion

We have presented an overlapping generation model to explore the idea that
a minimum standard can be implemented in order to avoid the negative e¤ect
of tax evasion linked to informal activities. This educative policy allows an
optimal level of education to be reached which is impossible to reach in either
a private system where because the positive inter-generationnal externalities
of human capital are underestimated or in a public regime where only the
quality of education matters ignoring tax evasion.We would like to expand
our results in case where there is more complementarity between the quality
of education and duration of schooling.
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