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Abstract

This paper analyses the dynamics of inequality, democratization and economic develop-
ment in a political economy model of growth where education is both the engine of growth
and a determinant of political participation. In a context with imperfect capital markets, we
investigate the incentives for an educated oligarchy to subsidize the poor’s education and to
initiate a democratic transition. We characterize the equilibrium patterns of political
institutions, income distribution and growth as a function of the initial income and
inequalities. In particular, we identify circumstances under which the Elite promotes the
endogenous emergence of a middle class for purely political economy reasons. A simple
linear infinite horizon framework is then presented. In this setting, we discuss the
importance of historical dependence for long-run socia stratification and redistribution.
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1. Introduction

A substantial part of the recent literature on the relationship between income
inequality and growth is based on a very simple political economy mechanism
through which a pivotal voter in society decides on the value of some redistribu-
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tive policy instrument, which in turn determines directly or indirectly the rate of
growth of the economy. As the redistribution decision generally depends on the
distance between the income or wealth of the pivotal agent and the mean income
in the economy, the democratic rule explains that growth depends in effect on the
primary distribution of income among agents. For instance, inegalitarian societies
are shown to generate more redistribution than less inegalitarian ones, but because
redistribution goes through the tax system, it may diminish incentives to invest and
slow down economic growth. It is this kind of mechanism that one finds in models
like those of Bertola (1993), Alesina and Rodrik (1994), Persson and Tabellini
(1994) and others. However, the opposite may also hold if progressive redistribu-
tion actually permits increasing the investment rate in the economy. This is the
case when this is done through an increase in the budget of public education, asin
Saint-Paul and Verdier (1993) or if redistribution helps beneficiaries to overcome
the effects of some capital market imperfection or liquidity constraint which was
initially preventing them to invest in profitable projects or in human capital. This
is the type of mechanisms put forward in the models by Galor and Zeira (1993),
Perotti (1993), and potentialy in al the models built along the lines of Banerjee
and Newmann (1991) and in particular Benabou (1996), Piketty (1997) and
Aghion and Bolton (1998).

Most political economy equilibrium models of the previous types rely on some
form of the median voter theorem and often consider pure steady state situations
where the distribution of (primary) incomes is constant, and independent of the
rate of growth of the economy. The causality then runs in the direction of
inequality determining growth through income redistribution which is itself ulti-
mately decided by the median voter. Other models are based on less smple
mechanisms where the initial distribution of income determines growth which
produces itself some transformation in the distribution of income. If, at each stage,
some redistribution decision is taken by the median voter who finds him /herself
at avarying distance from the mean income, as for instance in Perotti (1993), then
the dynamics of the economy becomes indeed much more complex and the
causality relationship between the inequality of the primary distribution of income
and the growth rate of the economy runs in both directions, at least as long as the
economy has not reached some steady state where both the growth rate and the
distribution of income are simultaneously determined by the fundamental parame-
ters of the economy as well as the political decision mechanism behind redistribu-
tion decision.

In the present paper, we explore yet another complication of the original model,
which is that the political economy decision mechanism may itself be endogenous
to the growth process. Benabou (1996) offers a very nice generaization of many
of the existing models in the literature by assuming that the pivotal agent in the
society is not necessarily the median voter as in the standard democratic majority
voting mechanism but an agent with some rank A in the distribution of income or
personal resources. He then shows that societies where A is very different from
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1/2 — the median voter or strict democratic case — may in some instances
behave in terms of growth and redistribution very differently from what would
imply the median voter model.? This is an important point, but then the problem
becomes that of what determines the value of A and how it might change over
time. This is precisely the issue we tackle in the present paper by investigating
models where A changes endogenously during the growth process, or, more
fundamentally, where political institutions change in accordance with the will of
those palitical actors who happen to control them at some point of time. All these
are done very simply by assuming that political participation depends on the
educational level of economic agents, which is itself indirectly under the strict
control of an oligarchy.®

A limited amount of work has been done so far to endogenize political
participation in growth models. Ades and Verdier (1996) consider that entry into
the political Elite is costly and determined by an exogenous fixed cost. Political
participation depends then on the individual’s ability to pay and characteristics of
the ** political technology’’. Gradstein and Justmann (1995) assume aternatively
the existence of an exogenous (relative) income franchise. The growth of income
of successive generations therefore determines the evolution of the number of
voters. Acemoglu and Robinson (1996) are closer in spirit to the present paper.
They study the incentives for the rich in power to enlarge the income franchise
because of a threat of insurrection (and expropriation) by the poor when inequali-
ties are too big. Here we also explicitly recognize that democratization is, to some
extent, decided by the people already in power but we take the alternative route
that political participation and activity depend on the educational level — or the
income — of economic agents. It follows that the political Elite control, at the
same time, the growth process of the economy, the evolution of the distribution of
income and that of the structure of political power. It may adopt a pure predatory
behavior, in the sense of Robinson (1997), and simply oppose the development of
education or any other type of modernization that would represent a future threat
to its political power. It may also be in its interest to strategically ‘* promote’” an
educated middle class that would accelerate economic growth and minimize the
danger of future expropriation. Finaly, it may find it advantageous to give up
political control and to progressively establish democracy.

Even though most of the arguments in the present paper rely on the simple
assumption that political participation is solely determined by the educationa
level, or more generally by the socioeconomic status of citizen — a hypothesis
which has been subject, rather successfully, to intensive testing in political

2 With Benabou's notations, the median voter value for « is O rather than 1/2.

% Gradstein and Justmann (1995) have recently derived from this relationship between political
participation and income a justification of the well known Kuznets curve relating the extent of income
inequality and the development level of a society.
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sociology* — and also that human capital accumulation is the sole engine of
growth, we provide a framework able to describe the complex interaction between
the distribution of income, the political system and economic growth. This offers
interesting clues to understand some important features in the process of economic
and political development. In particular, we show how, depending on initia
conditions, some developing economies seem to be locked in a low-income,
slow-growth and politically authoritarian regimes, whereas others find themselves
on a dynamic path characterized by rapid economic growth, democratization and
the emergence of a middle class. The former description conforms rather well to
several countries in Africa, but there also are obvious examples in Asia or Latin
America. The latter would fit better the recent experience of some fast-growing
East Asian countries, although the extent of the democratization process is often
difficult to appreciate, especialy in countries facing external difficulties like
Taiwan or South Korea

Other illustrations of the basic mechanisms analyzed in this paper may be found
in history. For instance, the resistance to developing economic and cultural
relations with the Western world in pre-Revolutionary China was partly motivated
by the fear that this might inoculate the democracy virus in the population.
Interestingly enough, it also partly explains the outbreak of the revolution.
Examples of the development of an educated middle class aimed at both fostering
the economic interest of a ruling Elite and protecting its political power are also
numerous. At one stage or another, such a strategy has been used by most colonial
powers in the countries under their control. The examples of development of
‘*Oxbridge’’ raised local Indian Elites by England or the promotion of the ** Pieds
noirs’ community in North Africa by France are well known examples. Within
industrial countries, education was also sometimes seen as part of a strategy to
keep political control while accelerating economic progress. In end of 19th century
France, for instance, the main objective of Jules Ferry and politicians of that time
was not only to diminish the religious influence and power of the Church but also
to build up a class of middle income and white collar people less inclined to
revolutions and other redistributive conflicts.® But, of course, this could also be
interpreted as simply one intermediate step in the progressive and irreversible
process of democratization observed in industrial countries since the end of the
19th century.

The model explored in the present paper is also helpful in understanding the
many attempts by economists, sociologists and political scientists at identifying a

* See, in particular, Verba (1990), Verba et al. (1978), Brady et al. (1995). On the role of income as
a determinant of political participation, see also the debate around the early paper by Frey (1971) in
Public Choice (Fraser (1972), Russel (1972) and Frey (1972)).

® Another widely recognized reason for the endogenous emergence of politically powerful middle
classes is urbanization and the formation of trade unions during the industrial revolution (Huber et al.,
1993).
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significant empirical relationship between the extent of democracy in a country, its
rate of economic growth and the degree of income inequality. The simple model
we analyze in what follows suggests that this relationship is indeed much more
complex than implicitly assumed in simple cross-sectional regressions where
essentially one of the three variables appears on the left-hand side and the two
others on the right-hand side.®

Finally, it must be noted that the mechanisms analyzed here in the context of
education and political rights are in fact more general than it appears. As
suggested by the historical examples mentioned above, they are also present in
other political economy contexts like, e.g. trade reforms or land reform. As a
matter of fact, the arguments developed in this paper are valid for any economic
reform or policy which increases the economic payoff of the incumbent Elite but
also, at the same time, reduces its political power by enabling new segments of
society to be politically effective and ask for downward redistribution.

The paper is organized as follows. The basic setting of the model, inspired from
Perotti (1993), is presented and discussed in Section 2 which also analyzes a
simple two-period version of the model. A more general dynamic formulation
which emphasizes the transitory role of a middle class in leading the society
towards full democracy is briefly considered in Section 3. Section 4 concludes by
considering the possibility of broadening the scope of the model so asto includein
it, on one hand, the possibility of costly repression by the ruling oligarchy and, on
the other hand, the accumulation of physical capital.

2. A two-period model of democracy, inequality and growth
2.1. General setting of the model

Consider an economy with population scaled to unity and initialy two classes
of individuals. The oligarchy consists of individuals who have inherited from their
educated parents: (a) higher earnings abilities; (b) the desire to influence and
participate in public choices through voting. It is assumed that this oligarchy
represents a minority, 1 — p, of the population with p > 1/2. All members of this
class are identical and their initial earnings is y". The rest of the population, in
proportion p, are born of uneducated parents; their earnings y® is lower than that

® There is indeed a rather huge literature in this field. Useful recent surveys of the relationship
between the nature of the political system, on one hand, and economic growth or inequality, on the
other hand, include Sirowy and Inkeles (1990) and Przeworski and Limongi (1993). For an analysis of
the role of democracy in the spirit of the recent empirical growth literature, see also Barro (1996). The
complete growth—democracy—inequality relationship has been analyzed inter alia by Persson and
Tabellini (1994), Perotti (1996) or Benabou (1996). A critical analysis emphasizing the complexity of
the relationship between democratization and development is found in Bardhan (1997).
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of the oligarchy (yP <y") and they are assumed not to participate in the political
decision process.

Political participation in the first period — i.e. period A — is thus fully
exogenous. It is determined by parents education. During the second period —
i.e. period B — it will be assumed to depend on the level of education that the
individuals will have acquired during the preceding period. As the decision to
become educated is endogenous, so will be political participation in period B. This
is the main feature of this simple model.

This assumption about the link between political participation and education —
or equivalently in the present framework income level — has been the subject of a
good deal of investigation by sociologists and political scientists and seems to be
confirmed by available evidence’, although it could certainly not be taken as a
law. Examples of massive political participation in poorly educated countries do
exist. Even in this case, however, it may be held that, through the diffusion of their
own ideas and views in the less educated population, the vote of educated people
‘weighs’ more than that of others. This is the stylized fact that we seek to
represent here by this simple relationship between voting participation and educa-
tion. It must also be noted that the following model would also be consistent with
the hypothesis that political participation is determined by the level of income,
rather than education.

The basic framework of the model is borrowed from Perotti (1993). All
individuals during the first period must make a decision on whether they get
educated or not. There is a fixed cost to education which is arbitrarily set to unity,
and there are two types of returns to education. The private return amountsto R. It
accrues to individuals in the second period only and it is assumed to be larger than
the initial cost (R> 1). Education also yields a ‘ public’ return in the sense that all
individual earnings in the second period, educated or not, are augmented by an
amount equal to wE, where E is the overall proportion of educated people in the
population during the second period and w is a positive coefficient. This is a
simple way of accounting for an educationa externality a la Lucas.

There is no capital market where individuals who do not have enough in the
first period to cover the fixed cost of education may borrow. This may reflect pure
moral hazard problems linked to borrowing against human capital, or other capital
market imperfections. For the model to be of some interest, we assume that the
poor do not invest in education because they are liquidity-constrained whereas
members of the oligarchy are not. In other words:

yP<1i<y,

One possibility at this stage would be that some redistribution be decided for an
amount 1 — yP per capita which would permit the poor to become educated, thus

7 See, for instance, Brady et al. (1995).
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leading to fast growth, possibly at the cost of some distortion due to redistribution.
This is the route taken by Perotti who assumes that the poor can impose, in some
circumstances, such a redistribution to the oligarchy through ‘ universal’ majority
voting. In a different framework where education is public, this is also what is
done by Saint-Paul and Verdier (1993). In the present model, however, the poor
are assumed to be politicaly inactive so that they cannot impose any redistribu-
tion, at least in the first period. Thus, if some redistribution takes place, it must be
only because it isin the interest of the oligarchy. This will prove to be the driving
mechanism of the whole model.

Members of the oligarchy will always get educated because they can afford it
(y">1) and because it is assumed to be privately profitable (R>1) — to
simplify the notation, we assume here no discount rate between the two periods A
and B. They may also subsidize the education of some members of the lower class
by transferring to them the amount they need, 1 — yP. If they decide to help a
number e of poor, they need to transfer to them T = e(1 — yP). However, we shall
assume that there is some efficiency cost linked to any transfer in the economy
which is proportional to the square of the share of the transfer in the total income
of the population. In order to transfer T to the lower class, the oligarchy needs to
disburse:

T 2
)

where ¥ is the mean income of the population in period A:

T

§+a yi (l)

y=py"+(1-p)y" (2

But, of course, the oligarchy will actually make this transfer if the return that it
will get in the second period from the education externality, we, is larger than the
amount (Eq. 1) it has to pay.

There is another cost in subsidizing the education of individuals in the lower
class. It comes from the fact that, by doing so, the oligarchy weakens its future
political power because new voters will appear in the second period. If they are
numerous enough, newly educated poor shall be able to pass a law that will
redistribute income away from the oligarchy to the rest of the population. Again,
this might not be a problem for the oligarchy if the educational externality is large
enough so as to cover the loss they will incur in the redistribution that will follow
their loss of political power by voting dilution. But it may also be a net loser in
this process, in which case it will retain political power while benefiting from the
educational externality by educating a number of poor which will not change the
voting majority, or the median voter. By doing so, the oligarchy will favor the
appearance of a middle class, while reducing the growth rate of the economy in
comparison with what it could have been if all the poor had received education.
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This line of modeling should provide interesting insights into the interdepen-
dence between political and economic development. The most interesting feature
of the model, however, is that this interdependence is strongly affected by the
initial distribution of income and the size of the oligarchy. Indeed, the more
unegual the initial distribution of income, the more the oligarchy will have to lose
if the lower class gets educated and gains political control. It may thus be expected
that unequal oligarchic societies tend to develop and democratize more slowly
than more equal societies®®

2.2. Detail of the model

Let us make a change of variables that will put into evidence in al what
follows the crucial role of the initial income inequality between the oligarchy and
the poor. Let x be the difference between the initial earning levels of both classes.
Together with the definition (Eq. 2) of the mean income, it then comes that:

Xx=y' =y’ yP=y—(1-p)x; Yy =y+px (3)
We now analyze in more detail the behavior of the various agents and derive
from it the optimal behavior of the oligarchy in period A, i.e. the proportion of
people, e, whose education it decides to subsidize. To do so, we start from the
situation in period B. Two cases must be considered. Either e is small enough so

that the oligarchy retains its political control, or the newly educated class reaches a
voting majority. We consider these two cases in turn.

2.2.1. Case (i): the oligarchy retains political power: e<1—p
With a zero discount rate, the total income of oligarchy members over the two
periods as a function of the number of educated poor, e, is given by:
e(1-yP) +ae’(1-y")*/y
1-p

Y(e)=|(y'—1) -

+[y"+R+u(l-—p+e)],

8 The result on inequality leading to slower economic development is in agreement with the recent
literature which attempts to link inequality and growth through political economy mechanisms — see
in particular Alesina and Rodrik (1994) and Persson and Tabellini (1994). The contribution of this
paper is to make the latter endogenous.

® It may be stressed that the economy, which has just been described, is clearly inefficient. Indeed,
efficiency would require that all poor be educated — at least if the transfer cost parameter, a, is not too
high — since both rich and poor would be better off in period B. But this would be possible only if the
poor could commit themselves not to redistribute away from the rich in the second period, or in other
words, to leave the palitical control to the oligarchy even though they could overthrow it. We assume
here that such a commitment not to exercise political control when feasible is not possible.
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which, given Eq. 3, may also be written in terms of x as:
1-y+(1-p)x
1-p

Y(e)=|(y-1+px)—e

_aez(l—w(l—p)x)z/y

1-p +[y+px+R+u(l—p+e).

(4)

The two terms in sguare brackets correspond to the net income in the two
periods. The first term is the income during period A net of own education costs
and the cost per oligarchy member of the transfer necessary to educate e poor.
The second term corresponds to the direct income in period B augmented by the
educational externality. According to this expression, the oligarchy will actually
subsidize the education of some poor if the marginal benefit of it is larger than the
costat e=0, i.e if:
1-y? 1-y+(1-p)x
1_yz y E p)_ )

p 1-p

If this condition holds, then it will choose the value e* of e which maximizes

its total income:

_w(1-p)-(1-y+(1-p)x)
2a(1-y+(1-p)x)°/y
provided of course that it retains political control in period B, i.e. e* <1 —p.

o>

5

(6)

2.2.2. Case (ii): the oligarchy loses political control in the second period:
e>1-p

The oligarchy will then be unable to veto a redistribution policy voted by the
middle class, i.e. the e poor who have been educated during period A. We assume
that redistribution policies are dl linear with aflat marginal tax rate, =, and alump
sum uniform transfer equal to:

c=r71Yyg(l—ar), (7
where, yg, the mean income in the population in period B, is given by:
Yo=Y+ (n+R)(1-p+e). (8)

As before, the bracketed term in Eq. 7 accounts for the distortionary cost of the
tax and /or transfer.’® Thus, the redistribution which will be voted by the middle

1970 simplify, we assume the same distortion for the education-oriented redistribution in period A
and the pure redistribution policy in period B. As the identity of transferors and transferees is not the
same in both cases, this need not be so.
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class is the tax rate and associate transfer (Eq. 7) which maximizes its income in
period B, i.e. the solution of:

maxZ(7,e)=[y—(1—p)x+R+u(l—p+e)](l—7)+7(1—ar)

X[y+(n+R)(1-p+e)], )

where the first term in square bracket is the income of the middle class after tax
and the second term corresponds to the lump sum transfer ¢. The solution of this
problem is given by:
=0 if x(1-p)<R(p—e),
_ X(1-p)-R(p—e)
2a[y+ (n+R)(1-p+e)]

=77(e) if x(1-p)>R(p-—e).
(10)

The first condition in this system says that, when the decisive agent is in the
middle class, he/she will vote in favor of redistribution only when the net transfer
he/she may receive from it is positive. Given that the lump sum transfer in the
redistribution mechanism depends on the mean income of the population, it is not
difficult to see that the middle classisin favor of some redistribution if and only if
itsincome is below the mean income of the whole population in period B, yg. The
gap between both incomes is:

A=[y+(R+u)(1-p+e)] —[y-(1-p)x+R+u(l-p+e)].
(11)

It may be seen that, after simplification, the first part of Eq. 10 means that no
redistribution takes place if this gap is negative. If it is positive, the second part
then says that the tax rate which is preferred by the middle class depends precisely
on the size of this gap — expressed relatively to the mean income of the
population, Y, — and on the distortionary cost of the tax.

A point which will be of some importance below is whether the optimal tax rate
above is increasing or decreasing with the size of the middle class, e. In the
absence of the educational externality, any increase in the proportion of educated
people would clearly raise the mean income of the population without changing
individual incomes within a particular class. It follows that the tax rate, 7*,
chosen by the middle class would increase with its size, provided that itsincomeis
below the mean income of the whole population. However, the educational
externality causes the relative gap between the income of the middle class and the
mean income of the population to decrease with e. Putting these two effects
together, it may be expected that the optimal tax rate chosen by the middle class
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will be an increasing function of its size, e, only if the educational externality, u,
is small enough. More rigorously, it may be shown that:

(8 o iR-(1-p)x=0
de a
or
R—(1-p)x<0 ad 145 Y (12)
R (1-p)x—R

where R— (1 — p)x is the difference between the income of the middle class and
the mean income of the population exclusive of al educational returns.

We may now come back to the optimizing behavior of the oligarchy over the
two periods. In case the middle class does not decide to impose any redistribution,
i.e. in the first case of the system (Eq. 10), the total income of the oligarchy is the
same as in case (i) above, i.e. Eq. 4. In the second case, it may be shown that it is
equal to:

Y(e)=VY(e) —L(e) with

L(e) =7 (e)[px+R(p—e)] —ar" (e)’[y+ (R+p)(1-p+e)],
(13)

where L(e) is the loss for the oligarchy arising from the redistribution policy
7 *(e) imposed by the middle class, and given by Eg. 10.

Putting cases (i) and (ii) together, the total income of the oligarchy as a
function of the number of poor whose education it decides to subsidize is thus
given by:

Y(e) fore<max[1—p,e] . X\ X
Y(e) = .~ Wlth87=p(l+—)——. (14)

Y(e) fore>max[1—p,e,] R/ R

The critical value e, in this expression corresponds to the size of the middle
class such that its income is equal to the mean income of the population in period
B, and its optimal marginal tax rate, 7 *, is zero — see Eq. 10. If the conditionsin
Eg. 12 hold, the tax rate becomes strictly positive and then increases with e above
this threshold.*

It now remains to maximize the preceding function with respect to e. Fig. 1

shows the various possible shapes of Y(e) according to whether the switch

" This argument and the last part of the second condition in Eq. 12 depends very much on the
assumption that the education externality is uniform and independent of own human capital. That the
optimal tax rate decided by the middle class be a decreasing function of e would be less likely if the
externality were smaller on uneducated than educated people.

21t is assumed in Eq. 14 that the tax rate imposed by the middle class cannot make the educational
investment by the oligarchy privately unprofitable.
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Fig. 1.

between Y(e) and Y(e) in Eq. 14 occurs at e, or (1 —p). It isdrawn in the case
where e, is positive so that condition (12) above holds and the tax rate = *(e)
decided by the middle class as well as the cost inflicted to the oligarchy, L(e),
increases with e.** The function Y(e) is a parabola with a maximum, e*, given by
Eq. 6 — or possibly at zero if condition (5) does not hold. The function Y(e)
coincides with Y(e) below e, and then diverges increasingly from it. It follows
that the function Y(e) is discontinuous at (1 — p) when e, < (1 —p), as in cases
(iii) and (iv). It can be seen in Fig. 1 that the income of the oligarchy is the highest
either at the maximum e* of Y(e) — cases (i) and (iii) — or at the maximum e°
of Y(e) — asin case (ii). There is only one ambiguous case — case (iv) —
where the discontinuity of the function Y(e) makes it possible that the maximum
occurs at (1 — p) rather than at €° or e*.

2 The case where e, is negative does not lead to fundamentally different shapes for the function
Y(e).
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Fig. 1 leads to distinguishing the following situations according to the political
structure of the economy in period B and to the growth of the mean income of the
population between the two periods, which essentially depends on the model on
the number e of poor that the oligarchy decides to educate in period A.

2.2.2.1. (a) Pure oligarchy and no growth. This is the case where Y(e) is
decreasing at e = 0 because condition (5) does not hold.

2.2.2.2. (B) Oligarchy with a minority middle class and medium growth. The
maximum of Y( ) occurson Y(e) at e* <1—p asin cases (i) or (iii).

2.2.2.3. (y) Ruling oligarchy with a middle class of (almost) equal size and
medium growth. This is the case where the maximum in case (iv) occurs at the
discontinuity point A. The oligarchy would like to educate more poor people but,
by giving them the political mgjority, it would then lose in the redistribution
process that the new majority would impose.

2.2.2.4. (8) Democracy with an accommodating ruling middle class and medium
growth. The maximum of Y( ) occurs on Y(e) at e* between 1—p and €, in
case (i). The oligarchy accepts to lose political control in favor of the middle class
because it knows that the latter will not exercise its redistributive power.

2.2.2.5. (¢) Democracy, income redistribution and fast growth. The maximum of
Y( ) occurs on Y(e) at €° asin case (ii) or in case (iv). The oligarchy accepts to
lose political control despite the redistribution imposed by the ruling middle class,
presumably because the educational externality is large enough.

The solution of the model thus covers a rather wide range of situations, from
the stagnating economy organized around an oligarchy seeking to maintain full
control of the society to the developed economy controlled by an educated middle
class imposing a more or less severe redistribution from the oligarchy. We labeled
the latter situation — i.e. cases (8) and () — ‘democracy’ even though it may be
rather far from universal voting. It may happen, in particular, that the ‘middle
class is numerically only dlightly bigger than the oligarchy, democratization
corresponding then to a mere extension of the ruling Elite. These various situations
maximize the intertemporal welfare of the oligarchy — in the two-period setting
considered in this section — for some configurations of the parameters of the
model and initial conditions of the economy. We now turn to an analysis of these
configurations.

2.3. Comparative statistics

Among the determinants of which solution (a) to (g) actually holds, we first
single out in what follows the educational externality, w, which measures the
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(D)

(1-y) /py (R/3)(2p-1)/(1-p)

solution a: Pure oligarchy regime

solution B: Minority middle class regime

solution y: Balance of power regime

solution &: Accomodating ruling middle class regime
solution e: Democracy regime

Fig. 2.

benefit the oligarchy may get from educating the poor, and, on the other hand, the
initial income inequality, x, which defines the extent of redistribution which will
be undertaken by the middle class if it gets to power. Fig. 2 maps the five
solutions of the model in the (x,u) space.}* The effect of the other parameters
will be analyzed later as shifts of the curves appearing in Fig. 2.
The pure oligarchy solution occurs when condition (5) does not hold, i.e.:
1-y
n<X+ 1-p

The corresponding region lies below line (D) on Fig. 2.

Curve (C) above line (D) delimits the area where some limited educational
transfers are made to the poor in the first period but the oligarchy retains (strict)
political majority in the second period — solution (8) above. This curve is
obtained from the condition that the maximum of Y(e) occurs for a value e*
smaller than (1 — p). It may be shown that its parabolic shape comes from the
quadratic efficiency cost of transfers.

Above (C), the educational externdlity is big enough so that it would be in the
interest of the oligarchy to educate a proportion of the poor which would get
political majority in the second period. Two cases are to be distinguished. In the

14 Note that this space must actually be restricted to values of x such that x> (1—y)/p, i.e. such
that the liquidity constraint for the poor’s investment in education is binding.
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first case, the new majority would not impose any income redistribution in the
second period so that the oligarchy has nothing to fear — solution (8) above. This
case is delimited by the condition that Y(e) is maximum at e*, above (1 — p) —
which corresponds to the area above curve (C) — but below the value e, at which
redistribution becomes profitable for the middle class. Curve (C') in Fig. 2 is
defined by:

e’ <e (C)
But it is relevant only when:
2p—-1
1-p<e, o x< R, (S
1-p

which defines the vertical line (S). It may be shown that curves (C) and (C’) cross
precisely on (S).

In the second case, the new mgjority would impose a redistribution of income
which would leave the oligarchy worse off. To prevent this from happening, the
|atter keeps political control and educates only (1 — p) of the poor. The condition
for this case — solution (y) above — to hold is that Y(e°) be such that:

Y(e°) < Y(1-p) (c).

This requires the opposite of condition (S) above and defines the curve (C”) in
Fig. 2.

Finally, if the educational externality is large enough, or income inequality is
small enough for the representative point of the economy in the (x, 1) plan to lie
above curves (C') and (C"), then solution () above holds and redistribution with
democracy takes place.

The evolution of the economy depends aso on the other parameters of the
model which are taken as given in Fig. 2. We briefly consider their effects in turn.

Asfar astheinitial level of income is concerned, it is not difficult to see that all
the curves (D), (C) and (C) in Fig. 2 will shift downward as the mean income in
the first period goes up, so that, other things being the same, educational
expansion and its positive effects on the whole economy becomes more likely.™

A change in the private return to education has no impact on line (D) nor on
curve (C). However, since the line (S) shifts toward the right, curve (C') shifts
upward and curve (C") downward. Other things being the same, it is thus making
democratization and fast growth less likely for relatively egalitarian countries and
more likely for relatively inegalitarian countries.

The effect of a change in the cost of redistribution, a, is somewhat ambiguous.
On one hand, it reduces the cost of educating the poor. On the other hand, it also

%5 The shift in curve (C”) is not totally clear. It surely shifts downward in a neighborhood of (S), but
things are quite intricate for the upper part of the curve.
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increases redistribution by the middle class when it gains political control and thus
worsens the situation of the oligarchy in period 2. Likewise, an increase in the
initial weight of the oligarchy in the population (1 — p) has ambiguous effects.'®

On the whole, Fig. 2 and the preceding remarks suggest then a relatively
complex relationship between income distribution, democracy and growth. The
complexity comes primarily from the fact that this relationship must be considered
dynamically, unlike in many models which have been developed in the recent
literature on growth and distribution and focus on steady state situations. Of
course, it remains true that, if the analysis is restricted to initially poor oligarchic
societies, the state of the economy in period B is entirely determined by its initial
conditions, i.e. its level of economic development and its degree of inequality, and
a few basic parameters like the importance of the educational externality.

As in other models, the more inegalitarian is the economy in afirst period, the
less it invests in education and the less it grows. The novelty, however, is that one
must consider simultaneously not only the level of national income in the second
period, but also its primary distribution among the various classes of individuals,
the extent of redistribution, and the degree of democratization. The cross-sectional
prediction of the model is that, starting from an oligarchic regime, the economies
which are initialy richer and less inegalitarian not only grow faster but also
democratize and redistribute income sooner.

Checking empirically this prediction may be somewhat uneasy because of the
necessity of using a sample of countries resembling what is assumed to be an
oligarchy in the present model. It must be stressed, in particular, that the model
does not predict that democracies necessarily exhibit a more egalitarian distribu-
tion of income than oligarchies. In the case where the oligarchy decides to educate
only a fraction of the poor — i.e. e <p — it can be seen that the distribution of
primary incomes may become more unequal in period B than it was in period A.
This is so because, even though everybody benefits from the educational external-
ity, only the rich and the middle class do benefit from a direct increase in their
income due to education. On that basis, the partial democratization of the economy
does not necessarily improve the distribution of primary incomes and there is no
reason to expect that, in a cross-section of countries, democracies should be less
inegalitarian than oligarchies, when controlling for initial conditions. It is not even
sure that such a conclusion would apply when considering the distribution of
disposable incomes. In period B, the redistribution imposed by the middle class
may indeed cancel the preceding unequalizing effect, but this will not aways be
the case since that redistribution may in fact be quite limited — and even zero in
region (8) of Fig. 2.

16 (D) rotates upward when (1— p) increases, (C) shifts upward, and line (S) moves to the left. But
nothing can be said about curves (C') and (C").
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An interesting outcome of the model in matter of income redistribution is that,
contrary to what is usually assumed or found in the recent literature, redistribution
is not necessarily associated with a high degree of primary income inequality. In
Fig. 2, redistribution occurs only on the left-hand side of curves C' and C’, i.e.
other things being the same, for relatively low levels of income inequality. The
reason for this result is simply that if the degree of income inequality were initially
higher, then the oligarchy would block the democratization process or would only
permit a ruling middle class which would not redistribute. This suggests that there
may be significant simultaneity biases in cross-sectiona analyses where income
redistribution is explained by initial income inequality and the nature of the
political system.'’

3. Dynamics of democr atization, distribution and growth

The preceding conclusions may be influenced by the simple static framework
used in this section. The size of the middle class in the preceding analysis depends
on the initial size of the oligarchy, the mean income of the population and the
degree of inequality in primary incomes. But once this middle class has appeared,
the model is modified. Initial conditions are not the same. In particular, initial
incomes are modified. There are more people educated so that al incomes are
higher. In an intergenerational framework, one may also assume that the children
of the oligarchy or those of the middle class will have inherited part of the human
capital of their parents. So, the decisions of the ‘enlarged’ oligarchy will be
different from those analyzed in Section 2. Dynamically, the middle class may
keep expanding until possibly al members of the population are educated and
politically active. But the process may also stop short of this full democratization
in some long-run equilibrium. What is interesting is that this dynamic sequence of
political decisions on how many of the poor are educated will also be shaping the
full distribution of income in the economy and the aggregate economic growth
path. In the long run, the distribution of human capital and the cumulated mean
income growth will actually depend on the democratization path that will have
been followed.

Potentially, a dynamic version of the model of Section 2 should thus permit a
full integration of the dynamics of the political structure, growth and distribution.
This section offers some insights on this process by simplifying and extending the
initial model in several ways.

Consider now that agents live one period which actually consists of two
sub-periods A and B as described in Section 2. Consider also that each individual
has one offspring living also one period with two sub-periods A and B. Assume

17 See, for instance, Perotti (1996), Persson and Tabellini (1994).
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perfect transmission of human capital across generations so that the offspring of an
“‘educated’’ parent is ‘‘educated’’ and receives at the beginning of his/her own
life an income identical to the one of his/her parent at the end of his/her life.
Hence, someone whose parent was able to vote at the end of sub-period B is also
able to vote at the beginning of his/her own life's sub-period A. Finally, suppose
that in the second generation only the ‘‘uneducated’’ poor are liquidity-con-
strained in their investment in education and consider the situation at the begin-
ning of the second generation’s lifetime. Given these assumptions and the two-
period analysis of Section 2, three situations are possible: complete democracy
with two classes (rich and poor), oligarchy with two classes (rich and poor) and
partial democracy with three classes (rich, middle and poor). In the last case, the
existence of a middle class completely changes the model. Even if the first
generation oligarchy retained political control, initial conditions for the second
generation are not the same as for the first generation and decisions to be made by
the second generation ‘enlarged’ Elite (rich and middle class) will be different
from their elders. While a precise characterization of the equilibrium is analyti-
caly difficult, the ‘enlarged’ Elite will, for some parameter values, decide to
promote again the education of a certain fraction of the poor, creating in this way
another (low) middle class between them and the still ‘‘uneducated’’ poor.
Therefore, at the end of the second generation, a situation of partial democracy
with four social classes (rich, high middle class, low middle class and poor) may
prevail. Another possibility is that the ‘‘enlarged’’ Elite vote for the education of
all poor, thus leading to complete democracy with three social classes. Interest-
ingly, associated with the process of increased social stratification, the pattern of
redistribution at the end of the second generation will be different, for certain
initial conditions, to the one prevailing at the end of the first generation. Adding
therefore simple dynamics to the previous analysis suggests three additional
features. First, one may get additional social classes and more complex steady
state income distributions. Second, the pattern of redistribution evolves through
time according to the initial conditions of the economy. Finaly, there is path
dependence of the long-run pattern of political institutions and redistribution. In
particular, countries with similar political institutions (democracies) may have
different long-run income distributions and consequently different redistributive
conflicts.

A complete analysis of democratization, redistribution and growth would
require the extension of the two-period framework of Section 2 to an infinite
horizon and the characterization of the different equilibrium paths from oligarchy
to democracy. Providing such an analysis in full generality is anayticaly un-
tractable. The preceding informal discussion suggests, however, that essentialy
three types of equilibria are likely to emerge in the long run: permanent oligarchy,
partial democratization and complete democratization. We present here a linear
infinite horizon example which captures these features. In this extension, democra
tization never occurs or settles in, at most, two periods. While highly stylized, this
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framework permits analyzing interesting aspects of the dynamics of income
inequalities, redistribution and democratization.

3.1. Alinear infinite horizon model of democratization, inequality and growth

The two sub-periods A and B are now embedded into unit periods t (=0, 1,
...), the sequence of which defines the dynamics of the model. In each of these
periods, there is a stationary population (again normalized to unity) of non-over-
lapping generations which live exactly one unit period and transfer perfectly their
skills to the next generation. In sub-period A ,, private as well as public decisions
on education are made. In sub-period B,, society votes on redistributive taxation.
More precisely, in A, individuals start by inheriting the skills of their parents.
This determines their initial income level and their ability to be ‘*politically
active’’. Following is a vote between ** politically active’’ agents on the transfers T
to be made to the poor who cannot directly invest in education. Then individuals
who are not liquidity-constrained invest in human capital. In the second stage of
their life, B,, **educated individuals’ vote on income redistribution. Rather than
assuming, as in Section 2, a quadratic distortionary cost function of taxation, we
simply suppose here that the tax rate 7 is restricted to be in the interval [0,7*]
where 7+ is the maximum admissible tax rate.'® Also let E, be the total number of
educated individuals at the beginning of sub-period B,.*

This framework clearly implies a certain degree of myopia as individuals are
concerned only about their welfare and not the one of their offspring. It is well
known in the literature on the political economy of growth (Verdier, 1994,
Boldrin, 1995; Krusell and Rios-Rull, 1996) that having forward-looking political
agents greatly complicates the analysis without necessarily improving the intuition
of the mechanisms at work. In the present case, it is true that what matters is not
so much the decentralized behavior of agents as that of a cohesive and politically
powerful group. It is thus better to simply interpret the myopia of the oligarchy as
a high discount rate of the future in a fully intertemporal framework. We shall see
that this specification has the advantage of remaining analytically tractable and yet
allows us to capture the crucia feature of the model. We shall also come back
briefly on the implications of a lower discount rate at the end of this section.

The initial income distribution in period O at stage A, is given by 1—p
“‘educated’’ rich with income y;=Yy,+ px and p ‘‘uneducated’’ poor with
income y§=y,—(1—p)x and y;>1>y}. Initid incomes are supposed to
include the education externality term w(1 — p) due to the ‘‘educated’’ rich. We

'8 The implicit assumption is no distortionary cost for tax rates between 0 and 7+ and infinite costs
for tax rates larger than 77.

19 In the sequel, it will be more convenient to deal with E, the total number of educated individuals
than the number of educated poor as in the static model of Section 2.
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assume also R(1 — ) > 1 to make sure that the only reason why some individu-
als do not invest in education is that they are liquidity-constrained. Note also that
because of our assumption of perfect transferability of skills across generations
and because R > 1, individuals whose parents have invested in education will also
be able to do so without transfers. Hence in sub-periods A ;, dynasties of educated
people have an income which increases by R at each generation.® Because
individuals are only concerned with what happens in their lifetime, the model can
be solved by usual backward induction. We start with the political equilibrium of
taxation in each sub-period B,. We then consider investment decisions in educa-
tion and the vote about the education of the poor in sub-periods A ,.

Denote y{, yP and ¥, the rich, poor and average income at the beginning of
sub-period A,. As will be clear in the sequdl, it is useful to start the analysis by
considering the case where the oligarchy is the only educated and thus the only
politically active class until period t, (i.e. E,_; =1 — p). The total net income of
an oligarchy member in period t is given by:

~ 1-yP —(1-
G(E)=[yi—1] - ( yt)(lEip( p))

[+ R p(E=(1-p)l(1-7)
+ Tt[yt+ RE + u(E —(1- p))]
The first two terms represent the net income in sub-period A,, the last two
terms represent the after tax income of sub-period B, with 7, being the tax rate
voted in B,. It is clear from the absence of quadratic distortionary costs that the tax

rate 7, is a bang—bang solution taking the values 0 or 7*. Y( E,) is thus piecewise
linear in E,.

3.2. Dynamics of democratization, growth and inequality

It is then easy to derive Fig. 32* which represents the equilibrium number of
educated people in period 0 in the space (x,u) of the initial dispersion and the
externality parameter. Fig. 3 is similar to Fig. 2.2 The absence of quadratic costs
of distortions now implies that all curves are linear. It aso implies that the
oligarchy will always choose corner solutions in terms of the number of poor it
promotes. Therefore, there is no regime () with a ‘*minority middle class and
medium growth’’ and curve (C) disappeared. Below (D), one till finds the pure

2 Note also that, because of the assumption of perfect transferability of human capital across
generations, the number of educated and therefore ** politically active’” individuals at the beginning of
sub-period A, is E,_;.

2 5ee Appendix A.

2 Note again that x has to be big enough so that yg > 1> yb. In the limit where ¥, = 1, x hasto be
simply positive.
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oligarchy regime (a). Above (C') and (C"), there is full education and democracy
(regime &) . Findly, there is the balance of power regime (vy) (respectively
accommodating ruling middle class regime 3) on the right (respectively left) of
2p—-DR/(1—p).

The major difference with the two-period analysis hinges on the dynamic
impact of the human capital externality on the political participation of the poor.
The education of a first generation of individuals increases the income of the
remaining unskilled poor through the education externaity. When this effect is
strong enough, this in turn alows these generations of poor to overcome their
liquidity constraints, pay themselves the fixed cost of education and acquire skills
without subsidies from the Elite. Doing so also allows them to become politically
active. Democratization is then triggered as an irreversible process. Whether the
educational externality effect succeeds in inducing such a process depends on the
number of educated individuals previously subsidized by the Elite, the level of the
fixed cost of education and the initial income of the unskilled poor. In the present
linear specification, it can be shown (see Appendix A) that, whenever the Elite
subsidizes the education of some poor, it does so to such an extent that the human
capital externality is strong enough to allow democratization through widespread
self-financed education of the poor. Hence, full education and democracy never
occur or occur in one or two periods — i.e. generations — so that the middle
class regimes analyzed in the static model appear as essentialy transitory.
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Conditionally, on the structural parameters of the economy u, R, p, ¥, and X,
the dynamics of education, democratization and growth are then easily described.

(i) Below (D), democratization never occurs and only the rich are educated.
There is a permanent oligarchy with slow growth and an increasing gap between
the poor and the rich. The poor never become educated and there are two classes.
In each period, the rich invest in skills and increase their income by R while the
poor stagnate at y§.

(ii) Between (D) and (C')—(C"), there is full education and democracy occurs
in period 1. This is a regime with slow democratization and the emergence of a
middle class with moderate growth. Full democracy is reached in two periods.
This region itself is divided into two sub-regions: for small initial inequality
(x<@p—-1DR/(1—p)), the middle class gets into power without taxing the
rich. On the contrary, when initial inequalities are larger (x> (2p — DR/(1 — p)),
the middle class takes some time to get into power — a one period lag — but then
taxes the rich and redistribute income. Once full education is reached, al
individuals see their income increasing by R in each period and the income gap
between the three classes remains constant.

(i) Above (C')—(C"), full education and democracy occur in period 0. Thereis
immediate democratization, full education and fast growth. Both classes invest in
education in each period and the income gap remains constant over time.

This model aso provides a prediction of what the long-run social structure will
be as a function of the initial parameters of the distribution of income at time 0.
When full democracy is reached with some delay, the long-run socia structure of
society is given by a three-class income distribution (rich, middle and poor). On
the contrary, with immediate democracy or permanent oligarchy, social stratifica
tion involves two classes only (rich and poor). Although highly stylized, this
example shows how the socia structure prevailing in the long run depends not
only on technology and institutional parameters (summarized by w) but aso on
the characteristics of the initial distribution of income (summarized by p, x and
¥o)- Also, it implies that countries with similar political institutions in the long run
(democracies) may have different steady state redistribution patterns. Given that
they can have different long-run social structures (in the present case, two classes
vs. three classes), redistributive conflicts and the extent of redistribution may
differ in the long run and depend on the particular historical path followed by each
society.

3.3. Comparative dynamics

Asin Section 2, simple comparative dynamics can also be performed on Fig. 3.
Clearly, the further we move upward in that figure — i.e. the larger the externality
parameter u — the faster the pace of democratization and the better the growth
performances of the economy. Also, the further we move to the right, the larger
the initial level of inequality in the economy and the slower the pace of
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democratization and education. It is also easy to see that an increase in the initial
level of income Y, induces a downward shift of al the curves. Hence, the richer
initially the economy, the faster the rate of democratization and education in the
population. Finally, an increase in the taxation power, 7", of the poor or
equivalently a lesser cost of redistribution in sub-period B does shift the curves
(D) and (C')—(C") upward and slows down, or even stops the process of
democratic transition.?® This discussion allows us therefore to say something not
only on the relationship between democracy, income levels and inequality but also
on how the rate of change in democratization is connected to initial conditions.

Would these results be different if the oligarchy had not been assumed to be
myopic? The answer is unambiguously yes. Indeed, with a time discount rate and
an educational externality, u, sufficiently low, the oligarchy will find that the
achieved cost of redistribution after full democracy is larger than the benefit from
a better-educated population. It will then block the democratization process by
educating less than (1 — p) people. Even if the educational externality makes it
profitable to accept democracy in the long run, there is no reason to believe that
getting there after one generation will be optimal. The discounted gain of the
oligarchy may be higher with a slower democratization process. If redistribution
after it has lost political control were endogenous, instead of being arbitrarily set at
t*, it could also be in its interest to monitor the progress of education and
democracy so as to generate a distribution of income making redistribution less
disadvantageous. These issues are left for future work.

4. Conclusion, empirical implications and extensions

We have explored in the present paper the consequences of allowing political
institutions to be endogenous in a political economy model of income redistribu-
tion, educational investments and growth. This was done by making political
participation dependent on the educationa level of citizen in an economy where
fixed costs of education and liquidity constraints prevent poor persons to become
educated in the absence of transfers from the upper income and politicaly active
class. Being tractable enough, the model yielded interesting empirical implications
which may be summarized as follows.

(i) Initial income per capita levels (initia income inequality) affect positively
(negatively) the likelihood for a country to be a democracy and its average rate of
growth at any given time horizon.

% Note that unlike in Section 2, education subsidies in sub-period A do not involve retribution cost in
the present specification. They would clearly produce effects opposite to those linked to an increase in

T



308 F. Bourguignon, T. Verdier / Journal of Development Economics 62 (2000) 285-313

(i) Initia income per capita levels (initial income inequality) affect positively
(negatively) the speed of (full) democratization for countries which are experienc-
ing a democratic transition.

From an empirical point of view, these conclusions may be taken as an
indication of the way political institutions, income distribution and growth could
be integrated within truly structural models rather than in the loose and often
ambiguous reduced forms currently found in the literature. From a policy point of
view, they point, like other recent models, to the socia benefit to be expected
from any exogenous redistribution of wealth in slow-growing and authoritarian
societies. However, as it would clearly be opposed by the ruling class, such a
redistribution is more wishful thinking than a true policy option. More interest-
ingly, and assuming that aid may be strictly monitored and targeted by interna
tional agencies, the question which comes to mind in the present framework is
whether this aid must take the form of an income subsidy to the poor or that of
providing direct education to them. In the first case, the material cost for the
oligarchy of educating the poor is reduced but the threat of redistributive taxation
remains the same so that it may eventually keep impeding the full democratization
of society. In this case, aid would not necessarily increase the investment in
education and would provide only temporary poverty relief. Things would clearly
be different if, on the contrary, aid were under the form of more education being
given to the poor or, equivalently, if it were enough to allow them to escape the
liquidity constraint. In this case, not only would human capital and output be
increased but the economy could also shift onto a new path of self-sustained
growth and democratization.

Several possible extensions of the preceding model might be envisaged. First, it
must be noted that ‘democratization’ in the preceding model is taken in a rather
weak sense. The issue is not so much that the oligarchy refuses to give voting
rights to the mass of citizen as the fact that the majority of citizen do not use their
voting rights. Although this assumption fits well many contemporary developing
economies, it may be rather far from the true history of the democratization
process. This is in contrast with the recent paper by Acemoglu and Robinson
(1996) who explicitly bring into their model the costs and benefits for the
oligarchy and the mass of palitically inactive citizen of a revolutionary conflict
which would eventually impose democracy. Viewed in such a perspective, our
own model should thus be interpreted as a representation of the threat to the
oligarchy that mass education may make a democratic revolution more likely. So,
members of the oligarchy would like more poor to be educated to benefit from the
educational externality, but at the same time they know that, by doing so, they
increase the probability of a revolutionary switch to democracy.

If one adopts such a conflictive interpretation of the results obtained in this
paper, there is no reason to rule out the possibility for the oligarchy to resist the
democratization process pushed forth by the progress of education either by
fighting successfully the revolution, or, in our original framework, by repressing
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the voting liberty of the newly educated class. In such a case, the oligarchy would
benefit from the educational externality but would avoid the cost of redistributive
taxation, which, as a matter of fact, would be partly substituted by the cost of
repression. It would be easy to introduce such a mechanism in the preceding
framework, adding to the various regimes considered above one of ‘repressed
democratization’, the occurrence of which would be determined by the (exoge-
nous) cost of repression. It may be noted that such regimes may actually
correspond to what is presently observed in several countries where educational
progresses and economic growth have been very rapid over the last two or three
decades but where supposedly democratic governments remains somewhat
‘authoritarian’.

Second, in the present model, redistribution was obtained through flat taxation
and lump sum transfers. This is quite legitimate if one reinterprets our redistribu-
tive scheme in terms of uniform instruments like consumption taxes, VAT or trade
taxes. If, however, taxes are literally interpreted as income taxes, then a useful
extension is to alow for nonlinear redistributive schemes and progressivity in
income tax rates. The main well known difficulty with such an extension concerns
the determination of the political equilibrium as the median theorem may not
apply. However, it is not difficult to design simple examples of nonlinear income
tax systems where education and democratization patterns remain qualitatively
similar to the ones developed in the main text with linear taxation.

Another limitation of the model analyzed in this paper is the fact that we totally
ignore the accumulation of physical capital. By doing so, we may be overestimat-
ing the benefit that the educated poor may derive from redistributive taxation
when they have political control. This is because the income tax may reduce the
pace of physical capital accumulation and the productivity gains that it entails, as
in severa recent models of growth and income distribution. From this point of
view, the present model tends to overestimate the resistance of the oligarchy to the
education of the mass and democratization. This bias would be still stronger in the
(likely) case of a complementarity between physical and human capital in the
economy since the education of the poor would then increase the return to physical
capital and thus the income of the oligarchy, if it is reasonably assumed that it
owns most of the material wealth in the economy. As a matter of fact, it should be
possible in such a framework to ignore the educational externality on which relies
the whole argument in the present paper since the benefit for the oligarchy of more
educated people in the economy would simply be the higher profit obtained with
the existing physical capital stock.
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Appendix A. Appendix on the linear infinite horizon model

One can first derive the following two results:
Result 1. When u<(1—-yP)/(1—p)and E,_;=1—p, then E,=1—p.
Result 2. When > (1 -yP)/(1—p)and E,_; =1—p, then E, > 2(1 — p).

The gain of educating a poor for arich is equal to the externality w, minus the
per capita education subsidy (1 —yP )/(1—p) and minus the cost of eventua
income redistribution which will take place in period B,, 7[y{ + R—Vy,— RE],
which is strictly positive for all E,. Thus, if the externality is less than the
educational subsidy, the rich can only lose in subsidizing the education of the
poor. This is Result 1. In the opposite case, the rich gain as long as they keep
political control or, possibly, if they lose it but no taxation is voted in sub-period
B,. Therefore, the rich have an incentive to subsidize the education of at least
(1 — p) unskilled poor. Hence, E, > 2(1 — p) and Result 2 follows. QED

Proposition 1. Democratization occursin period O, or 1 or the oligarchy remains
indefinitely the only one with education and political power. (i.e. E;= 1, or
E, =1 0r EE=1—pforallt).

Proof: Suppose that Result 2 holds and the rich subsidize the education of some
poor. From the condition for this to be optimal:

1-yf
> , X
k> T, (X)
it comes that:
Y+ u(l-p)>1 (Y)

The income of the poor in period A, , is given by yP + u[E, — (1 — p)]. But
from Result 2 , E,;>2(1—p), so that Eq. Y implies that the poor are not
liquidity-constrained anymore in period t + 1. It follows that E, , ; = 1. However,
it is also possible that E, = 1 be considered optimal by the oligarchy. Finaly if
Eq. X does not hold, then Result 1 implies that E, =1 — p forever. QED.
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Note that two basic features are essential for these simple democratization
dynamics. The first one is the additive rather than multiplicative accumulation of
human capital. The second crucial point is that when the oligarchy promotes the
education of the poor after period 0, it is ready to educate at least 2(1 — p) poor
(the condition E; > 2(1 — p) is crucial to show that the remaining uneducated are
not liquidity-constrained in the next period). This result hinges on the absence of
distortionary costs of taxation and decreasing returns in the externality of educa-
tion. Hence, the marginal condition that it pays to the rich to educate a fraction of
poor also holds for E, <2(1—p). If one had convex costs of distortion or
decreasing returns in the education’s externality, the same type of dynamics would
hold but under the additional condition that in period 1, E, > 2(1 — p).

To characterize precisely the dynamic path of education, democracy and
taxation, one has to solve explicitly for the equilibrium income tax 7, and the
optimal E, in each period. Given Proposition 1, it boils down to consider only
what happens in period 0.

In sub-period B, as long as rich people represent a majority of *‘politically
active’” agents(i.e. Ey < 2(1 — p)), the political equilibrium tax rateis 7,( E;) = 0.
On the other hand, when E, > 2(1 — p), the median voter is the middle educated
class and the political equilibrium tax rate is given by the maximization of Z(r, 0,
E, — (1 —p)) — see Eq. 9 in the text — with respect to 7 under the additional
constraint that = has to be in the interval [0,7+]. This maximization yields the
bang—bang solutions 0 and 7" represented by the equivalent of Eq. 10:

7o(Ey) =0 if Eosmax[Z(l—p), 1—(1_—Rp)x} (15)
7o(Eg) =7 ifE0>max[2(1—p), 1—(1_—;)X

In stage A, in period O, the total net income of arich over his lifetime is given
by YO( E,) and the equilibrium number of educated individuals in period O is the
solution of the maximization of this function under the constraint that E, belongs
to [1 — p,1]. Depending on the value of the externality w, different shapes for
Y,(E,) are possible. Clearly, from Result 1, as long as u < (1 —yp)/(1— p), the
optimal number E, is Ej =1—p. Noting a=max{2(1—p), 1-(1-p)x/R},
in the case (1 —y)) /(1 —p) < p, it can be seen that YO(EO) isincreasing in E,
except in Ey = o where it has a downward jump due to the fact that 7(E,) jumps
from O to T+ In that case, the equilibrium number of educated individuals is
determined by the comparison of the lifetime income levels Yy(1) and Y,(a) with:

Gy —yp—1- 27 )(1a_p(1 P 4 vt Rt e (17)
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and there is full (respectively partial) education whenever \70(1) > (respectively
<) Yy(@). This last condition can be rewritten as:

*YB_VO+ (1-y5)
l-« 1-p

n<(>)7 (18)

From the condition (1 — y§) /(1 — p) < (>)u and Eq. 18, Fig. 3 in the text can be
easily constructed. QED.
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