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Aggregate efficiency gains imply very different political economy consequences from those of
standard models: the extent of political support for such redistributive policies decreases with the
degree of inequality, at least over some range. This can generate a negative correlation between
inequality and growth, as found in the data, without the usual feature that transfers increase with
inequality, which is not supported empirically. Moreover, capital market imperfections make
future earning a function of current resources. Combined with the politics of redistribution this
creates the potential for multiple steady-states, with mutually reinforcing high inequality and low
redistribution, or vice-versa. Temporary shocks to the distribution of income or the political
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Introduction

There is considerable variation in the nature of the socia] contract across countries. Some
have low average and flat marginal tax rates, others a steeply progressive tax system. Many
nations have made the financing of education and health insurance the responsibility of the state;
some, notably the United States, have left them in large part to fathilies, local communities and
employers. The extent of implicit redistribution through labor market policies or the mix of public
goods provided by the government also shows persistent differences.

This paper aims to provide an explanation of these variations which is not predicated on
exogenous differences in tastes, technologies, or political systems. It also seeks to reconcile two
empirical findings of the recent literature on political economy and growth. Several authors such
as Persson and Tabellini (1994) or Alesina and Rodrik (1994) have documented a negative re-
lationship between initial income or wealth inequality and subsequent aggregate growth. The
explanation which they have put forward is that increased inequality translates into rising num-
bers of poor citizens, driving the income of the median voter further below the national mean.
This leads to increased pressure for redistributive policies, which hurt aggregate performance by
reducing incentives for the accumulation of physical or human capital. The data, however, do
not appear to support this explanation: Perotti (1994), (1996) and most of the other studies
reviewed in Bénabou (1996b) find no relationship between inequality and the share of transfers or
government expenditures in GDP. Moreover, the effect of transfers on growth estimated in these
studies is most often significantly positive.

The point of departure of this paper is a rather different role for the state. When capital
and insurance markets are imperfect, a variety of policies which redistribute wealth from richer
to poorer agents can have a positive net effect on aggregate output, growth, or more generally
welfare. Examples considered here will include social insurance, progressive taxation combined
with investment subsidies, state funding of public education, and residential integration. Net effi-
ciency gains lead to very different political economy consequences from those of standard models:
the extent of support for such redistributive policies decreases with the degree of inequality, at
least over some range. Intuitively, efficient redistributions meet with a wide consensus in a fairly
homogenous society but face strong opposition in an unequal one. Moreover, if agents engage in

any type of investment activity the same capital market imperfections which permit these policies



make future earnings a function of current resources. Combined with the politics of redistribution,
this creates the potential for multiple steady-states: mutually reinforcing high inequality and low
redistribution, or low inequality and high redistribution. Temporary shocks to the distribution of
income or the political system can then have permanent effects.

I formalize these ideas in a stochastic growth model with incomplete asset markets and dynastic
agents who vote over various redistributive policies. The first ingredient in the analysis is that
these enhance aggregate efficiency. Specifically, I identify policies which increase the mean and/or
reduce the variance of family income. The second ingredient is a simple variant of the median
voter model, capturing the idea that some agents have more influence in the political process than
others. For instance, poor and less educated people have a lower propensity to vote than rich ones.
They are also likely to be at a disadvantage in terms of resources available for lobbying. It should
be emphasized, however, that I shall not appeal to variations in political rights or participation
to explain countries’ different choices: this parameter is kept fixed across steady-states.

In addition to offering potential answers to the empirical puzzles discussed above, the model
has several interesting features. The first is analytical tractability. Individual transitions are
linear, reflecting the absence of non-convexities. The distribution of wealth remains log-normal,
thus allowing for intuitive, closed form soltions. Second, whereas all the literature has focused on
proportional taxation, I show how to incorporate progressivity. In particular, the model predicts
that more progressive income taxes will be accompanied by a higher rate of consumption taxation
and investment subsidization. Third, I formalize political influence in an intuitive and analytically
convenient manner. These results and modelling devices could be useful in other settings.

This paper ties in to three strands of the recent literature on income distribution and growth,
The first one emphasizes the political economy of redistribution (Bertola (1993), Perotti (1993),
Saint-Paul and Verdier (1993), Alesina and Rodrik (1994), Persson and Tabellini (1994), Benhabib
and Rustichini (1996)). The second one is concerned with the financing and accumulation of
human capital (Loury (1981), Glomm and Ravikumar (1992), Galor and Zeira (1993), Bénabou
(1993), Durlauf (1996a), Cooper (1992), Fernandez and Rogerson (1994)). The third one stresses
the wealth and incentive constraints which bear on entrepreneurial investment (Banerjee and
Newman (1991), (1993), Aghion and Bolton (1996), Piketty (1996)). Most directly related are
the mode! in Bénabou {1996a), upon which 1 build, and the paper by Saint-Paul (1994), which



identifies another politico-economic mechanism with properties similar to those obtained here.
Saint-Paul points out that increases in inequality which disproportionately affect the lower tajl of
the income distribution can reduce aggregate income without much effect on the median; such is
the case if some agents fall from the ranks of the middle class into poverty. The middle class, which
remains politically decisive, will then reduce its transfers to the poor. Saint-Paul also shows that
if exit from poverty requires some kind of investment, capital market imperfections may lead to
-multiple steady-states: a large underclass which persists due to low redistribution, or one which is
kept small by significant transfers. Piketty (1995) provides another explanation for international
differences in redistribution, similar to a collective form of the bandit problem. Because individual
experimentation is costly, agents never fully learn the extent to which income is affected by effort
rather than predetermined by social origins. The citizens of otherwise identical countries may
then end up with different distributions of beliefs concerning social mobility, which translate into
different perceived tradeoffs between the insurance and incentive effects of redistribution.

The paper is organized as follows. Section 1 explains the main ideas using the simplest possible
setup, which treats the aggregate impact of redistribution as exogenous. Section 2 presents the
actual model, which combines imperfect asset markets and progressive taxation. The case where
there are no opportunities for accumulation is solved in Section 3. In this endowment economy
the extent of redistribution chosen by voters is U-shaped with respect to initial inequality. In
steady-state, tax progressivity increases with the variance of the endowment process but is U-
shaped with respect to its persistence. Section 4 solves the full model with endogenous income
dynamics. In particular, I show how multiple steady-states arise when the political weight of the
rich is neither too large nor too small. The more redistributive equilibrium has greater social
mobility and lower inequality than the one with the less progressive tax system. It also has higher
output, although a variant of the model can yield the reverse configuration. I also explain how
the results can help account far the negative correlation between inequality and growth found in
the data, without any significant correlation between transfers and inequality. Section 5 recasts
the model so as to explain differences in countries’ systems of education finance (public versus
decentralized), which represent the most striking example of divergence in the social contract.
Section 6 discusses other applications such as residential integration and the mix of public goods,

and Section 7 concludes. All proofs are gathered in the appendix.



1 Stylized Models and Basic Ideas

1.1 The Standard View

Let there be a continnum of agents ¢ € [0, 1], with log-normally distributed endowments: z* =
Iny' ~ M(m, A?). The log-normal is a good approximation of empirical income distributions, and
will lead to analytically tractable results. It allows for an unambiguous definition of inequality, as
increases in A? shift the Lorentz curve outwarct. This variance also measures the distance between
mexlian and per capita income: m = Iny — A?/2, where y = E[y']. Suppose now that agents are
faced with the choice between the following two stylized policies:

(P ) laissez-faire: each agent consumes his endowment, ¢! = 1, for all 1.

(P} complete redistribution: agents pool resources, and each consumes ¢ = Efy'].

I restricting sharing to be either zero or one for simplicity. Nothing changes when agents can
choose from a menu of tax rates 7 € {0, 1]. How many are in favor of the second policy? Clearly,

all those with endowment below the mean , i.e. a proportion

s (S2) 2o () 8

where $() is the c.d.f. of a standard normal. Because the income distribution is left-skewed,

so that the median is below the mean, p > 1/2. A strict majority rule would thus predict that
redistribution should always take place. In reality the poor vote with lower probability than the
rich, and to some extent money buys political influence. Therefore the relevant threshold for
redistribution to occur may not be p* = 50% = $(0), but p* = H(A), A > 0. For instance if the =
poorest agents never vote, ®(A) = 1/2 + n.

What is important and robust in (1) is therefore not the level effect, p > 1/2, but the com-
parative statics, dp/8A > 0 : in a more unequal society there is greater political support for
recdistribution. For any degree of bias ) in the voting system, positive or negative, the likelihood
that redistribution takes place increases with inequality (or more specifically, skewness). This re-
sult is only reinforced under the standard assumption that redistribution entails some deadweight

loss, reducing available resources from v to ye B, B > 0. Given the choice between laissez-faire



and sharing this reduced pie, the extent of political support for redistribution is:

—-B + A2 B A
p=q>(—-—-g—/)=(b(—'£+§). (2)

Note that now pZ 1/2 but 8p/8A is even more positive than before. As inequality increases,
so does the likelihood that a policy which reduces aggregate income gets implemented, This,
in essence, is the mechanism by which inequality reduces growth in models such as Alesina and
Rodrik (1994), Persson and Tabellini (1994) or some cases of Bertola (1993) and Perotti (1993).}
The idea that distributional conflict hampers economic performance is supported by the evidence:
several studies have confirmed Persson and Tabellini’s and Alesina and Rodrik’s findings of a
negative effect of inequality on growth (e.g. Clarke (1992)). This correlation, however, does not
seem to arise through increased redistribution.? Perotti (1992), (1994) (1996), Lindert (1996)
and Keefer and Knack (1995) show that there is no relationship between the income share of
the middle class (measuring the relative income of the median voter) and the main government
transfers as a fraction of GDP. Clarke (1992) finds no correlation between various measures of
inequality and government consumption. As casual empiricism suggests, more unequal countries
do not redistribute more. Moreover, the coefficients on transfers in growth regressions are .most,
often significantly positive: see among others Sala-i-Martin (1992), Devarajan, Swaroop and Zou
(1993), Lindert (1996) and especially the three papers by Perotti, who explicitly controls for the
endogeneity of redistribution.

1.2 Efficiency Gains and Redistribution: the Static Case

In a world of incomplete insurance and loan markets, a variety of policies with redistributive
features can have a positive effect on aggregate welfare and even output.® The evidence on

transfers and growth suggests that this theoretical possibility be taken seriously. Net welfare

'Naturally, this simple reduced form fails to capture the richness of the original models. Note that B could be
a function of A, as long as B(A)/A did not increase too fast,

2See Bénabou (1996b) for a more detailed survey of empirical studies on inequality, redistribution and growth.
That paper also discusses the extent to which public transfers are appropriate measures of redistribution.

3For simplicity I focus on the choice between two policies, or more generally on cases where output is monotonic
in the extent of redistribution. If it varies according to some Laffer-type curve the argument can be rephrased as
saying that countries find themselves on the rising side of the curve rather than the declining one, as generally
assumed (e.g., Alesina and Rodrik (1994)). Efficient redistributions (tax-financed public education) can also occur
as the political outcome in Perotti (1993) and Saint-Paul and Verdier {1993).
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gains, in turn, imply that political support for such policies varies with inequality in a radically
different way from the traditional one. Indeed, suppose that by redistributing income agents
achieve increased efficiency, so that each gets to consume yeZ. For now I continue to take B > 0
as exogenous, but later on I shall derive it from a variety of channels: insurance, altruism, or
credit constraints on the accumulation of human and physical capital. The fraction of people who
support an efficient redistribution is:
B+ A%/2 B A
=@ ———— ) = — 4 = 3
p ( A ‘b (A + 2) (3)
Naturally, it is always higher than under (1) and (2). But the important point is the one illustrated
on Figure 1.

Proposition 1 When a redistributive policy leads to efficiency gains, political support for it is
U-shaped as a function of inequality.

The intuition is simple: when dispersion is relatively small compared to the average gain,
there is near unanimous support for the policy. As inequality rises, the proportion of those who
stand to lose from the redistribution increases. At high enough levels of inequality, however,
the standard skewness effect eventually dominates: there are so many poor that they impose
redistribution, no matter what its aggregate impact.* There is thus no monotonic relationship
between income inequality or the relative position of the median agent (both measured here by
A?) and the likelihood of redistribution.

To relate the extent of political support for redistribution to actual outcomes, one needs to
specify the political mechanism through which preferences are aggregated. I shall continue to
assume that redistribution occurs if p exceeds a threshold p* = $(A), where A > 0 reflects the

degree to which financial or human wealth contributes to poiitical influence.® Figure 1 then

*The fact that inequality affects political support for redistribution in opposite ways, depending on the sign of
its aggregate impact, is essentially independent of distributional assumptions. For any symmetric distribution F(z)}
with mean m, a symmetric, mean preserving spread leads to s decline in F(m + B) for all B > 0, and an increase
for all B < 0. In the case of log-normally distributed wealth, a rise in A combines this general effect of dispersion
with a fall in m due to increased skewness; hence the U-shape. These properties remain when B is a function of
A, a5 long as it increases leas than one for one with A; such will be the case when it is endogenized later on.

*This assumption is formalized and further discussed in Section 2, Propasition 4. More generally, the probability
that policy P is adopted can be some increasing function of p.



shows that only if redistribution has a positive aggregate effect can it be abandoned as the result
of increased inequality.

Let us now think about the dynamic implications of this result. A society which starts with
enough wealth disparity to find itself in the area of Figure 1 below p* will not implement the
kind of redistribution discussed earlier; as a result, high inequality will persist into the next period
or generation. Conversely, low inequality creates wide political support for efficient policies which
prevent disparities from growing. This feedback mechanism requires only that current resources
affect future earnings, meaning that some form of investment is credit—constrained. Thus the very
same market imperfections which permit efficient redistributions, hence a (partly) decreasing
relationship between inequality and transfers, also provide the second ingredient required for
multiple steady-states. I now turn to the core part of the paper, which will show that these
simple intuitions carry over to fully specified intertemporal models of individual and collective

decisions. In particular, the aggregate welfare gain will now be endogenous.

2 A Model with Incomplete Asset Markets and Progressive Taxes

2.1 The Economy

Consider an economy populated by infinitely-lived agents or dynasties i € [0,1] = I, with prefer-

ences given by:

Ué-—-E[fjp‘inc:] @
t=0

These are maximized subject to the following constraints:

d+e = @ (5)
v = Kk (6)
kg = K&y (R)2@E) (7)

where ¢, e} and kf denote agent i’s consumption, savings and capital in period t, while g} and ¢
represent his post tar income and investment. The specifics of fiscal policy are described below.
Capital (physical or human) depreciates geometrically at the rate 1 — a > £, and investment is

subject to i.i.d. productivity shocks & with In &} ~ N{—32/2,5?), hence E[¢}] = 1. There are no



markets where individual risks could be diversified away, and no loan markets for intertemporal
consumption smoothing. Naturally, all that matters is that there be some degree of incomplete-
ness. Pre-taz income y} is produced by the agent using his capital stock, with constant returns

for simplicity. It is then subject to the following tax-and transfer scheme:

%=0-6)w""@G" (8)

where §; is defined by the balanced budget constraint
i
./0 ()" @G =y, (9)

The elasticity 7; of post-tax income measures the degree of progressivity (or regressivity) of the
tax scheme.® As usual, confiscatory rates 7, > 1 must be excluded as not incentive-compatible: an
agent with high wealth will simply throw some of it away if that can increase his welfare. Nothing
in principle prevents a regressive tax, so I shall allow it; restricting 7 to lie in [0, 1] would not
change the nature of the results. The other parameter of fiscal policy is the net or average taz
rate 6; € [0, 1), that is, the share of total output taken by the government. These tax revenues

are used to finance a proportional investment subsidy:

& = (1+a)e (10)

1 :
Otyt = ] [¢7] e;dz (11)
0

The presence of this subsidy is not arbitrary. While agents differ in their preferences over redis-

tribution, all agree on the necessity to offset its negative effect on savings.

Proposition 2 Given any anticipated sequence of progressive tazalion rates {1},

1) Agents choose in every period a common savings rate 1, = et/ i}, with:

N

=8 Z oF (1= 14k) 'fﬁ;(a + B(1 — 7e45))
k=1 7=

l—Vg

®Differences in agents’ post tax incomes are less than proportional to those in pre-tax incomes, to an extent
which increases with 7,. The progressivity of the geometric scheme is also apparent in the fact that agents with the
average level of income are made richer (provided of course 6, is not too high): (9) implies ¢ > y for 7, > 0. Note
finally that (8) can also be interpreted as wage compression through labor market inatitutions favorable to workers
with relatively low skills.



2) Agents are unanimous (within and across generations) in wanting to set average tax rates

and investment subsidies {6,};%, so as Lo maintain a constant investment rate:

__#B
1 - pax

0t+(1 —9:) 14

I
tn

With logarithmic utility, proportional taxes have no effect on savings but progressive ones
do. This intertemporal distortion can nonetheless be offset by taxing consumption to subsidize
investment. The proposition shows that this in fact Pareto—optimal, so that any conceivable
political system will produce the sequence {8, }52, which restores agents’ savings rate to its socially
optimal level 5. The policy debate bears only on progressivity, that is, on {7:}32,. The intuition
for the unanimity result can also be seen from the fact that combining progressive income taxes
with a consumption tax and investment subsidy is similar to taxing only consumption at a fiat
rate and rebating the proceeds progressively. Proposition 2 thus provides a simple incomplete-
markets analogue to the standard public finance result that consumption taxes are Pareto-superior
to income taxes under very general conditions (e.g., Atkinson and Stiglitz (1980), Judd (1985),
Chamley (1985)).7 Given Proposition 2, capital accumulation simplifies to:

Inki,, =&, + (a4 B0 —7))Inki + Brlnge + Alns + Ink, (12)

so that wealth and income remain log-normally distributed over time. If In ki ~ A(my, A?), then
(9) leads to:
Inge=Iny + (1 - 7)A}/2 = me + (2 - 1)A7/2

and the economy’s dynamics are governed by the simple difference equations:

"The next section uses a acheme of flat income taxes and progressive investment subsidies (say, to education}
with the same properties. In either case, Proposition 2 shows that endogenizing both private decisions and the
choice of policy instrument results in a constant savings rate. By contrast, distortions on the intraternporal margin
become unavoidable when agents supply labor elastically. In Bénabou {1995) I extend the present model to allow
for endogenous effort and show that ita structure remaina essentially unchanged. Moreover, for empirically plausible
values of the supply elasticity —and in the case of education finance equalization even for infinitely elastic labor
supply- there remains a significant interval where the efficiency costs of redistribution are dominated by its benefits:
aggregale output increases with progressivity, and a fortiori so does ex—ante welfare. By abstracting from endogenous
labor decisions, the present paper essentially focuses on the upward-sloping part of this “Laffer” curve.



Myl (a+ﬂ)m¢+[31',(2—r¢)Af/2+,Blns+lnrc—32/2 (13)

Al = (a+p(1-m)) al+ s (14)
In particular, aggregate income growth is:

In(yesr/ye) =lnx+ Blns — (1 —a—F)ny —[a+ B ~n)? — (a+ B(1 — w))2jA2/2  (15)

where the last term measures the extent to which inequality slows down growth due to the
incompleteness of the credit market.® Finally, consumption is proportional to disposable income,
Inci = In(1 — »)(1 = 6;) + (1 — 7)Ink} + 7, In§,. Therefore, taking expected present values in
{12)-(14) leads to:

Proposition 3 The intertemporal welfare of agent i which results from a policy profile {r;}2, is

U§ = fig+ (f? p(1—m) :ﬁ;(a +B(1 - n))) (In kK -mo)+——PE__ (f: A2~ ﬂ)Afﬂ)
= =0

t=0 1 - p(a + ﬁ)
(16)
where tlg = [mg + p(Blns + Ink — 52/2) /(1 - p)}/(1 — pla + B)) +In(1 — 5) /(1 — p).
In a representative agent economy (A = s? = 0) welfare reduces to iy, which reflects the

value of the initial capital stock and the social returns to accumulation determining the endoge-
nous investment rate s. More generally, 1ip corresponds to ex—-ante welfare in the absence of
redistribution and therefore also includes the disutility from uninsured risks s2. The second term
in (16), which disappears through aggregation, makes clear the redistributive effects of tax policy.
The third one captures the associated efficiency gains, which arise from both better insurance and

the redistribution of resources from low to high marginal-product investments.

®See Bénabou {1996a), (1995) for a discussion of similar expressions, which reflect the concavity of the investment
technology (7) and tax schedule (8). Note in particular that the bracketed term in (15) is minimized for 7 =
(1 —a—p8)/(1 - B). Thus for a given pre-tax distribution A}, the potential gains from redistribution reflect the
extent of decreasing returns Lo investment.

10



2.2 The Political System

I now specify the mechanism by which the sequence {1}, is chosen. Ideally, one would want to
solve for the subgame-perfect equilibrium where each generation chooses the current rate (before
shocks are fully realized), taking into account how this will aflect the distribution of income and
therefore also the political outcome in subsequent periods. This problem is notoriously difficult,
so that except in special cases the standard practice is to assume that voters are “myopic”, in
the sense of failing to recognize their influence on future events or not caring about it due to
an imperfect bequest motive. I shall assume here a somewhat different form of political myopia,
which greatly simplifies the problem but leads to a weaker intertemporal consistency requirement
than subgame perfection.?

I first consider an arbitrary generation, say generation zero, and allow it to choose among all
constant sequences {1, = 7}32, the one to which it would like to commit the economy. One can
think of this as specifying a constitution, or making some other long-lasting societal choice from
within a set of simple rules. In a second step I require consistency between the initial income
distribution, which determines the choice of 7, and that which results from the policy, through the
law of motion {14). This occurs when the economy is in steady-state, A2 = A2 ; every generation
¢, if given the choice among constant sequences {T+x = 7}, will then opt for the same “social
contract” as its predecessors.!?

Within each generation, individual preferences are aggregated through a simple variant of
the median voter model which captures the idea that some agents have more influence in the

political process than others. For instance, it is a fact that poorer and less educated agents have

°In Bénabou (1996b) I show that the more standard assumption of myopic preferences (overlapping generations
with a non-dynastic bequest motive) can yield results analogous to those derived in this paper. Among the
problems which make a truly dynamic solution extremely difficult is the fact that once agents inlernalize the effect
of taxation over future political outcomes there is no presumption that their preferencea remain single—peaked.
Notable exceptions to the common practice of making voters myopic are Saint~Paul (1994) and Grossman and
Helpman (1996). An alternative approach is to lock for a dynamic equilibrium numerically, as done by Krusell,
Quadrini and Rios-Rull {1994).

YIn the literature on dynamic taxation it is common to look for the steady—state associated to a fixed tax rale,
then examine agents’ preferences aver potential tax sequences for current and future periods (c.g., Chamley (1985),
Judd (1985)). I impose here the additional consistency requirement that no sequence within the allowed set be
preferable by the politically decisive coalition to remaining al the steady—state. The “self-restraint™ implicit in
the restriction to constant secuences was discussed by Chamley (1985) (although he did not solve for a consistent
steady-state} and can be given choice-theoretic foundations based on the work of Cohen and Michel {1991} and
Caillaud, Cohen, and Julien (1994).
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a relatively low propensity to vote (Edsall (1984), Conway (1991)). It also seems plausible that
they would be at a disadvantage in terms of resources available for lobbying. I do not seek to
explain the source of such biases, only to model them in a convenient manner.!’ Let each agent’s
opinion be affected by a relative weight, or probability of voting, u*/ fol W’ dj. With log-normality,
the following schemes yields particularly simple results.

Proposition 4 Suppose each agent has single peaked preferences V (7, z*) over some policy vari-
able 7 € T, and that the preferred value T* decreases with (log) wealth z°.

1) If an agent’s political weight depends on his rank in the wealth distribution, w* = w(r'), the
pivotal voter is the one with rank r - ®(N\) and wealth = m + AA, where A < 0 is defined by
(f:('\) w(r)dr) /(fol w(r)dr) =1/2.

2) If an agent’s weight depends on the absolute level of his wealth, with w(z') = &*** = (y')*
Jor some A £ 0, the pivotal voter has rank r = ®(AA) and wealth  =m + AA? .

Ordinal schemes ensure that each person’s weight and the identity of the pivotal voter remain
invariant when the distribution of wealth shifts due to growth or when it becomes more unequal.12
Previous discussions of political rights have generally assumed that influence depends on one’s
absolute level of wealth. Historical examples include voting franchises restricted to citizens owning
a minimum amount of property (Saint-Paul and Verdier (1993), Persson and Tabellini (1994))
or membership in a ruling elite which requires some investment expenditures (Verdier and Ades
(1993)). I find it somewhat more plausible that even such cutoff levels should be relative ones,
keeping up with aggregate growth and reflecting the competitive nature of bids for political
influence. I shall therefore focus on ordinal schemes, but the second part of Proposition 4 shows
that absolute income effects are also easy to capture; the case A = 1, for instance, corresponds to

a “one dollar, one vote” rule. Moreover, this alternative formulation would only make the paper’s

results stronger.!?

"' Roemer (1995) shows how the presence of a second dimension in the political game {morals, religion) can result
in a similar bias, by limiting the size of the coalition which can be mustered in favor of redistribution. It should be
emphasized that I shall not appeal to differences in relative voting power or in political institutions to explain why
thf extent of redistribution varies across countries .

*Note also that for any ordinal scheme w(-), the associated A is a sufficient statistic: it ia as if the bottom
#(X) — 1/2 voters (or the top 1/2— (1) when A < 0) systematically abstained. One can also allow A to be a
mt[l;:lan. variable and formalize the idea that redistribution occurs with a probability increasing in p.

This case is somewhat similar to Verdier and Ades (1993), in that a mean-preserving rise in inequality pushes
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3 Redistribution in an Endowment Economy

3.1 Social Insurance

[ first highlight the welfare gains from redistribution due to pure insurance, by focusing on the
case where there are no opportunities for a;ocumulation.“ With 8 = 0 there is of course no
purpose for savings nor investment subsidies: ef = a; = 8, = 0. Each agent’s endowment stream,
i = Iny}, follows an exogenous AR(1) process with serial correlation a and shocks In & see (12).
Given a constant 7, intertemporal welfare simplifies to:

V
To

i oC TT'O [+ <}
Uo=zpt1ﬂyt+(1—T)ﬁ—(l“")azptﬁfﬂ (17)
t=0 t=0

The first term measures utility in a representative agent economy. The second term captures
the persistence of initial relative positions. The third combines the demand for insurance against
idiosyncratic shocks with the effect of initial inequality, which is explained below. From the law
of motion (14) it is easy to compute

io:ptA? _Aj +408’/(12 -5

=0 1= pa

The utility function U§ is quadratic in 7. Given the constraint 7 < 1, agent i’s preferred tax rate
is given by:

1 1-pa AF4ps*/(1-p)
1-1  1-pa? (zh —mo)s (18)

where (-); = max{-,0}. Voters below the median desire the maximum feasible tax rate, 73 = 1.
Voters above the median desire a tax rate 7§ < 1 which decreases with their initial wealth and
increases with the variance of uninsurable shocks s2. It is U-shaped with respect to the persistence
parameter a, which makes the initial draw z§ — mg more long-lived but also makes future income
more risky. As to the effect of initial inequality, it can be given either an ex-ante or an ex-post
interpretation. If initial wealth x§ is subject to a random draw, its variance A2 is added to the

present value of risks ps?/(1 — p). Alternatively, A? reflects the skewness in the distribution of

a greater fraction of the population into a situation of political disenfranchisement (low o', due to low wealth),
thereby concentrating power on a smaller “elite”.

"“The eritical assumption here is the absence of insurance markets. That of missing loan markets could in
principle be relaxed, but at the coat of greater analytical complexity.
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initial draws, which makes the median voter desire redistribution even in the absence of shocks.!®

Denoting by A the degree of bias from Proposition 4, we have:

Proposition 5 The progressivity of the tax system chosen at time zerv is

I 1-pa M3+ped/(1-p)
1-—1’0_1-[302 Ay Bo

It is increasing in 32, but U-shaped in Ap.

In what follows I shall focus on the case where A is positive, ensuring that 7p < 1. Not only is
this the empirically relevant case, but a value Ay > 0 can actually be derived from the incentive
compatibility constraint 7 < 1. Indeed, suppose there is on average neither pro-rich nor pro-poor
bias in the political system: let A be any random variable symmetrically distributed around zero.
It is easy to see that Proposition 5 still holds, with 7p now denoting the erpected tax rate, and
Ay = E[A| X > 0] > 0. The economic constraint 7 < 1 effectively limits the political power of the
poor, or more precisely the extent into which it translates into greater redistribution.

For any initial condition By, 7o gives the rate of fiscal progressivity chosen by voters who can
commit to a once and for all choice of T, or at least believe that they can. Barring unexpected
aggregate shocks, however, the economy is in steady-state, and inequality remains unchanged over
time: A} = A2, Therefore in every period, agents consistently choose the policy T = 74, which

is obtained by replacing A2 by s?/(1 — a?) in the expression for 7o:

1 _ .3 1-— pa (19)
-7 A (1—,0)\/1—01f

Proposition 8 The steady-stale mte of progressive tazalion T, increases with the variance of
individual shocks s%, but is U-shaped with respect to their persistence . It reaches a minimum at

a = p and asymptotes to 1 as a tends to 1.

These results indicate that the relationship between inequality and redistribution is not likely

to be monotonic. What matters is not just the amount of inequality, but also its source. To the

The combination of logarithmic utility and a log-normal distribution has the convenient property that expected
utility equals the utility of the median agent. The risk premium is therefore equal to the difference between mean
and median income. Note also from (17) that when voters® choice is restricted to T € {0, 1}, the fraction supporting
fT = lis p = ®|(A}/2+ B)/Av)(1 — pa)/(1 — pa?)], with 8 = p32/2(1 — p). This is similar to (3), up to a scaling
actor.

14



extent that high income disparities in some countries reflect larger uninsurable shocks or more
imperfect insurance markets, higher tax rates should be observed. But if higher inequality is
due to more persistent shocks, transfers may well be lower; empirical values of serial correlation
and the discount factor are consistent with a < p, and in that range, Hee/Ba < 0. Greater
persistence reduces risk-sharing, even though it implies more volatile income. The reason is that
it also increases the number of agents for whom the value of insurance is more than offset by their

vested interest in the status quo.16

3.2 Concern for Equity

Apart from social insurance, one of the main reasons for income redistribution is simply that most
people dislike living in a society which is too unequal. This may be due to pure altruism or to
the fact that inequality generates social tensions, crime, and similar problems which have direct

costs. To capture these ideas one can simply replace (4) with:

Uy=E I:i ot (1nc: — (A/2) vary(In c))] (47)
t=0

The coefficient A captures everyone's aversion to disparities in consumption or felicity, measured
by the cross-sectional variance vary(lnc) = varfln cf, J € I}. In this model, inequality-aversion
and risk-aversion are clearly equivalent. Therefore all the results in the previcus section remain
unchanged, except that the present value Y20 p' A? = (A3 + ps?/(1 — p))/(1 — pa?) is now
multiplied by (1 + .A) everywhere.!” The same scaling factor applies to the expression (19) for
the steady-state tax rate 7,,. Progressivity increases with the degree of inequality-aversion A
and decreases with political the power of wealth, A. If one observed two countries, the first with
low pre-tax inequality yet extensive redistribution, the other with high inequality yet limited
redistribution, one would indeed be tempted to conclude that the citizens of the first country are

more altruistic, or their poor more powerful. In fact it could be that preferences are identical and

®These results are independent of the level of per capita income: since E|In £}] has no effect on To or 7w, one can
always keep steady-state income Inyoo = (Inx + E[In£]}/(1 — a) + (s°/2)(1 — o) constant while varying s? or a.

'"Nothing would change if we assumed that people dislike inequities in intertemporal utility, var(U], 7 € I]. Note
also that (4’) combines both risk- and inequality-aversion. To focus only on the latter one can reinterpret z; as the
level of income and Jet preferences be linear in own consumption: U} = E[yY 72, p° (et — (A/2)var(c))). The results
are the same except that (14 A) is replaced by A.
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political systems equally democratic, but that the second country’s more unequal distribution
reflects a more a more persistent income process {(a higher a). The next section will show that

this degree of social mobility can even be endogenized.

4 Redistribution and Accumulation

4.1 Wealth Dynamics and Social Contracts

I now turn to the paper’s central theme, sketched in the discussion of dynamics at the end of
Section 1: if greater inequality leads to less redistribution and pre-tax income depends on past
transfers due to imperfections in loan markets, multiple equilibria can arise. To demonstrate this
point I solve the full model with capital accumulation subject to wealth constraints {8 > 0). With
constant 7, Proposition 2 yields v = pB(1 — 7)/(1 — pa) and @ = (s — v)/(1 — v). The capital

accumulation equation (12) becomes
Inkiyy =10y + (a+ (1= 7)) lnki + B(m, +7(2 = 7)AF) + Blns + Inx,

which makes clear that choosing a value of T is equivalent to choosing the degree of persistence of
the wealth process, o + §(1 — 7). The expression for intertemporal welfare, (16), now simplifies

considerably:

U3 = g 4 (L= T)Inkb —mo) +( 1-pa ) (r('z—r)) ( A3+ ps?/(1 — p) ) (20)
L=—pla+p(l=7)  \1-pla+p) 2 1= pla+B(1-7))?

The representative agent term g was explained earlier. In the second term, the numerator
reflects the tax system’s redistribution of consumption and the denominator its effect on social
mobility. The third term captures the gains in aggregate or ex-ante welfare from income re-
distribution. These arise because missing markets prevent individuals who are risk-averse and
face decreasing returns to investment from equating marginal rates of substitution across dates
and states. When a = 0 this makes complete pooling optimal: the third term, proportional to
7(2~ 1) D24 p* A}, is maximized at T = 1. When a > 0, however, the differential productivity of

investment expenditures for agents with different capital stocks leads to an interior maximum.1®

'®Note that even if Lhe rich are powerful enough to impose regressive taxation, a rate such that pa+8{(1—7))? > 1
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To derive the tax scheme chosen in equilibrium one needs to examine whether Uj is single-
peaked in 7. This is far from obvious given that it sums up a term whose variation in + depends
on the sign of In k} — mp with one where an increasing function of 7 is multiplied by a decreasing
one. To keep the algebra tractable I shall make one of two simplifications. If voters choose from
a menu of only two policies, T € {1, T}, quasiconcavity holds trivially; this is the route taken in
the next section, where I examine whether education and similar goods will be provided privately
or publicly. Alternatively, I shall assume here that capital fully depreciates (or nearly so) and set
a = (. This leads to:

au _ lnk('-]—mo 1_,pﬁ2 A2+p5‘2/(1—p)
R e TELIC —pﬂ) (e ) e

While this is still a complicated function of 7, note how it embodies the same intuition as

the stylized model of Section 1: for any 7 < 1, the proportion of agents who would like further
redistribution (8U}/8r > 0) is U-shaped in Ag. Moreover, one can show the following results.

Proposition 7 Let a = 0. Each agent’s expected utility Uy is strictly quasi-concave in the tax

rute 7, and mazimized at 7§ = max{r < 1|8U§/87 > 0}. This 7§ is increasing in 82 and A}.

Recall that rates greater than 1 are excluded by incentive compatibility. Proposition 7 allows
us to characterize the outcome of the political process by simply replacing In k) — mg with AAg

in the first-order condition 8U§/8r = 0. This implicit equation leads to:

Proposition 8 The rute of progressive tazation 79 chosen at time zero is increasing in 3% but
U-shaped in AJ. It declines from 1 at A} = 0 to a minimum at A = ps?/(1 — p), then rises back
towards one as A} tends to infinity.

These results provide an endogenously derived analogue to Figure 1, with the proportion of
people supporting redistribution in a zero-one decision now replaced by the continuous policy
outcome 7. Note that the non-monotonicity of the relationship between inequality and redistribu-
tion applies equally in an endowment economy (3 = 0) and in the presence of accumulation. In

the first case the underlying efficiency gains arise purely from insurance. In the second they also

will never be chosen: it would make the discounted sum of variances in future income A? diverge, yielding {4 = —o0
for all 1.
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reflect the reallocation of investment funds to agents whose marginal product is higher, due to
tighter liquidity constraints.!? But the really critical difference is that the distribution of wealth

is now itself a function of the tax rate, as shown by {14). Thus in the long run,

s2

M=% =TT @

A steady-state equilibrium is an intersection of this downward-sloping locus, A = A, (7), with
the U-shaped curve 7 = 7p{A} described in Proposition 8. This corresponds to a rate of tax

progressivity solving the equation:

_ 1-7 (1= pB(1 —1))%\ {1~ pp* s\
f(r)z( 1- 1—1'))(l—pﬁz(l—‘r)z)(l—pﬁ)(l—p)_)\ (23)

It can be shown that there always exists at least one stable steady state.” Moreover,

Theorem 1 For p large enough, there exists A and A with 0 < A < A, such that:
1) For any A in [A, )] there are ezactly two stable steady-states. The steady-state with the
more progressive taz system has greater mobilily, lower inequalily, and higher total ouiput, .

2) For 0 < A < A or A > A there is a unique, stable steady-state.

Where multiple steady-states occur, history matters: temporary shocks to the distribution
of wealth or the political system (slavery, immigration, shifts in demand or technology) can
permanently move the economy from one equilibrium to the other. This contrasts with tradi-
tional politico-economic models, where countries can deviate at most temporarily from a common
steady-state level of ineq{lality and redistribution (keeping technological, political and preference
parameters constant). In particular, fiscal policy operates there as a stabilizing force on the

distribution of wealth: more inequality today means more redistribution, hence less inequality

% Perotti (1994) provides direct evidence that credit market imperfections reduce investment, especially where
the income share of the bottom 40% is low. More indirect evidence on wealth constraints and decreasing returns in
educstion and farming is discussed in Bénabou (1996b). While potentially important, this source of output gains
is ;loot essential to the main result of multiplicity; see the discussion in Section 4.2 below.

Note also from (21) and (22) that neither A = 0 nor A = +00 can correspond to a steady-state. In other
words, the feedback mechanism from T onto itself leads neither to complete equality nor explosive inequality, but
to {an) interior, stable steady-state(s). The simple formula giving long-run output as a function of T is provided in
the appendix, as part of the proof of Theorem 1. It can also be read off equation (15).
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tomorrow.?! Multiple steady-states due to a negative impact of inequality on redistribution is the
distinguishing feature which the present model shares with Saint-Paul (1994). Consistent with
my general argument that this entails redistributions which increase the size of the pie, Saint

Paul’s model also has the property that transfers raise aggregate income.

4.2 Implications for Qutput and Growth

While the two steady-states are clearly not Pareto-rankable, unconditional welfare is higher in
the more redistributive one because of both better insurance and higher mean income. Recall
that greater progressivity 7 implies a lower private savings rate v = pB(1 — 1)/(1 — pa), but also
a higher rate of consumption taxation and investment subsidization, 8 = (s —#)/(1 — v}. The faft
that both equilibria have (endogenously) the same investment rate makes clear that the higher
output under the more redistributive social contract arises from a more efficient allocation of
investment expenditures. Proposition 1 can therefore easily be translated into a ranking of lony-
term growth rates, by preserving economy—wide constant returns through spillovers or public goods

complementing private investment.22

This positive correlation between redistribution and growth
is particularly interesting in light of the empirical fact mentioned earlier: regression estimates of
the effects of social and educational transfers on growth are most often positive and significant.
Since that evidence is likely to be assessed very differently depending on readers’ priors,
it is worth pointing out that the paper's main result is also consistent with the reverse, more

conventional view. European countries, it is often argued, have chosen a higher degree of social

insurance and compression of inequalities at the cost of higher unemployment and slower growth

*In Persscn and Tabellini (1994) the degree of inequality, hence also the policies implemented, depends only on
the underlying distribution of talent. In Alesina and Rodrik (1994) and Bertola (1993) the deterministic nature of the
maodels allows any distribution of initial endowmenta to persist indefinitely. Incorporating uninsurable idiceyncratic
shocks would normally lead to a unique steady-state distribution. Uniqueness also obtains in Perotti (1993) and
Saint-Paul and Verdier (1993). In Saint-Paul and Verdier (1992) greater inequality again results in higher taxes and
spending on public education, but this stabilizing effect is more than compensated by a divergence in the incentives
of the rich and the poor to invest privately in additional human capital. Hence two possible steady-states: high (low)
inequality and public education expenditures, with private accumulation by the rich only {by both classen), This
generates the same correlations as movement along the convergence path in Saint-Paul and Verdier (1993): greater
inequality is associated with increased redistribution and, up to a point, with higher growth. Both correlations are
somewhat problematic in view of the empirical evidence.

*For instance, let {7) be simply replaced by ki, = &y - (k) (ED)P (k) ~>F, where k, is the total capital
stock. Because it aggregates individual contributions linearly this spillover is heterogeneity-neutral, i.c. does not
introduce any new effects of income distribution on growth. It just makes permanent those due to imperfect credit
markets, by eliminating the “convergence” term —(l = a— ) Iny, from (15).
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(e.g., Freeman (1995)). Whether this is viewed as enlightened policy or dismal “Eurosclerosis”,
it begs the question of why countries with similar economic and political fundamentals would
choose such different points on the equity-efficiency tradeoff. To see how a simple variant of the
model can genei‘ate this scenario, observe that gains in per capita income are not essential for
multiplicity and path—-dependence. What must be true, as explained in Section 1, is that the more
redistributive steady-state has higher average welfare. This is consistent with lower output and
even growth, arising for instance from reductions in labor supply. As long as the resuiting welfare
loss remains dominated by the gains from insurance or inequality—reduction (which is always true
over some positive interval), the two steady-states can persist.

There are of course redistributive policies which are detrimental to both accumulation and
welfare (B < 0 in the notation of Figure 1). Putting them together with the beneficial ones
emphasized here can help explain the simultaneous findings of a negative correlation between
inequality and subsequent growth, and a zero correlation between inequality and subsequent
transfers. In the standard case, {exogenous) increases in inequality lead to redistributions which
discourage investment. In the present case (comparing the two steady-states), increased inequality

is associated with less redistribution, but also with slower growth.

5 The Financing of Education

Education finance provides perhaps the most compelling case of a redistributive policy with pos-
itive efficiency implications. Loan market imperfections are more likely to affect investment in
human that in physical capital, which can serve as collateral. The same is true for decreasing
returns. The financing of primary and secondary schools also constitutes a striking example of
persistent international differences in the extent of redistribution. Japan and most European coun-
tries have state-funded public education, which essentially equalizes expenditures across pupils.
The United States, in contrast, relies in large part on local financing; because communities are
heavily income-segregated, expenditures reflect parental resources to a large extent, making edu-
cation a quasi-private good

Bénabou (1996a) demonstrates how a move from community to state funding of education

could raise the economy's long-run output level, and even its long-term growth rate. Fernandez
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and Rogerson (1994) provide a quantitative estimate of the potential gains: calibrating a model
with local funding to US data, they find that a move to state finance could raise steady-state GNP
by about 3%. Whether or not one subscribes to this view, the persistent international differences
in educations systems need to be explained, unless one is willing to appeal to intrinsic differences
in tastes, technologies or political rights.®
Our model provides a potential answer, in the form of multiple equilibria and history-dependence

with respect to the financing of education, or any other type of liquidity-constrained investment.
Let k} now represent human wealth. The term (k{)® in (7) captures the transmission of human
capital within the family, which empirical studies have shown to be important. The shocks &
represent unpredictable innate ability, as in Loury (1981). Whereas the previous section cast
policy in terms of progressive taxes and a flat investment subsidy, let us now consider a flat taz

rate and progressive subsidies to investment . Replace (8), (10) and (11) by:

#i o= (1-8)y (8)
& = e§(1+at)(§L/yf)" (107
by = /(e,— e di (1)

where #; is still determined by (9) and a; by the government’s budget constraint (11°). Note that
T¢ does not directly affect consumption any more. This elasticity of the subsidy with respect to
decreases in wealth measures the extent to which investment is publicly and equally provided,
rather than privately. Compare for instance the cases 7 = 0 and 7, = 1, keeping in mind that
agents choose a common savings rate 1 = €} /#}.

This new policy is almost equivalent to the previous one. Very similar derivations show that
consumers and voters choose {1 = 14}, and {8}, so as to maintain the same, time-invariant

investment rate s. Moreover, the dynamics of wealth are identical to (12), and with constant 7

PIn Glomm and Ravikumar (1992), private finance of education leads to a higher long-run growth rate than
public funding, because it gives individuals better incentives to accurnulate human wealth. Bénabou (1996a) shows
that taking into account the randomness in children’s ability tends to reverse this ranking, as does the presence
of economy-wide spillovers. Gradstein and Justman {1993) derive similar results in a model with labor supply,
then examine voters’ choice among different funding regimes. They obtain a unique equilibrium. Saint-Paul and
Verdier’s (1992) model yields multiplicity with respect to the level of public education funding, as explained in the
previous footnote.
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the expression for intertemporal utility differs only slightly from (20):

U = a0 + (20))

In kj — mo +pﬁf(2—‘r)/2( A} +ps/(1 - p)
1—pla+B(1-7))  1—-pla+B) \1-pla+p(1-71))?

Theorem 1 applies unchanged, but I shall instead focus on another simple case which allows
« > 0. I restrict policy to two options. Under laissez-faire or decentralized funding, v = 0, ed-
ucation expenditures are determined by family or community resources; the two are essentially
equivalent when communities are stratified by income. Equal, public funding of education corre-
sponds to T = 1, or more generally to T = 7, where 0 < 7 < 1. Given initial inequality At is

adopted if p = Prfi |U§(7) > UH0)) > p* = $()), or setting Ink§ — mp = AA,

A((2—f)(1—p(a~+-ﬁ(1—*f)))(Aé’,+ps2/(1—p))_ (24)

2 J\1-pla+8(1-7)) Ag

Note the usual U-shape in Ag of the right-hand side. Substituting in the asymptotic variance

under public provision (partial or complete}, namely A? = 5%/(1 —(a+B(1 —7))?), this regime

A 1—pla+ 80 -7)°
s < (w G+ A0 —f))ﬂ)’ (25)

where Q1 — p) denotes the product of the first two terms in (24). Conversely, laissez-faire or

is a steady-state if

community provision of education is a steady-state if:

— ola 2
ﬁ)‘; > (\1/1 f((a":-[;))!) ) (26)

Comparing the right-hand sides of (26) and (25} leads to the following result.

Theorem 2 If the discount factor p is large enough, there exists A and A with 0 < A < A and:
1) For any X in (A, ] both public and decentralized funding of education are stadle steady-
states. The steady-state with public finance (r = 7) has greater social mobility, lower inequality
and higher total output than the one with local or private finance (T =0}.
2) For A < ), public funding is the only steady-state. For A > X, decentrolized funding is the
only steady-state.

M Theorem 2 characterizes the set of steady-states when p ia above some level 5; the expressions for p and for
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These results can easily be extended to allow for parental decisions over how to allocate their
time between work and child-rearing, and for 2 production structure where families are linked
through complementarities between different types of workers or other economy-wide spillovers. 1
have intentionally abstracted from any form of externality throughout the paper, but Proposition

2 carries over to the model in Bénabou (1996a), which incorporates these additional features.

6 Other Applications

6.1 The Mix of Public Goods

Some public services such as the legal system, protection of property, prisons, etc., benefit citizens
differentially according to their levels of wealth or investment. Others, such as public infrastruc-
ture or education, have more uniformly or even progressively distributed benefits. Deininger and
Squire (1995) find in cross—country regressions that public investment affects the growth of income
equally for all quintiles, while public schooling expenditures benefit the bottom 40% most, the
middle class to a lesser extent, and the rich not at all. Let us therefore think of the government as
choosing, at the margin, from among a menu of public goods which are complementary to private
capital accumulation: if g, is spent on a public good with characteristics (%, a, 8,7}, the private

sector faces the following technology:
2+1 = "'E:+1 - (k) ()P (a1)” (27)

The first type of good corresponds to a high value of a +  and a low value of 4; the second type
has low o+ 8 and high «. In the simple case where the policy decision consists of choosing a single
public good (broadly defined} from such a menu, the problem is analogous to the earlier ones.
As a result, countries can sustain different choices without any underlying differences in tastes.
In reality many public goods are provided simultaneously and the debate is over the appropriate

mix.”» Nonetheless the same intuitions should carry over to this more complicated problem.

output are given in the appendix. For p < 3 there is either a unique steady-state or no steady-state. Theorem I,
which also applies to education funding (for & = 0 or small enough), indicates that non-existence is an artefact
of restricting policy choice to discrete values, Conversely, Theorem 2 applies equally to progressive taxation (for
T€{0, 7}).

®Formally, k1 = [ x-€-(k)(e])° (9(x, o, B7))" dx dadBdry, with [ gi(x, a, 8,7)dx daddy equal to govern-
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6.2 The Socioeconomic Structure of Cities

The presence in human capital accumulation of peer effects, role models and other non-fiscal
neighborhood interactions implies that residential stratification increases the persistence of in-
come disparities across families (e.g., Durlauf (1996a)). Urban ghettos are but the most extreme
example of this phenomenon, which Borjas (1995) and Cooper, Durlauf and Johnson (1994) docu-
ment empirically. Bénabou (1993), {1996a) shows that the long-run impact of this segregation on
aggregate surplus is likely to be negative; put in another way, equilibrium segregation tends to be
inefficiently high. The two conditions for multiple steady-states identified in this paper are there-
fore satisfied: there are redistributive policies (broadly speaking, subsidizing integration) which
can improve total output and welfare. Yet a high degree of segregation can be self-perpetuating,
precisely due to the increased inequality which it induces. Theories which ascribe international
differences to a multiplicity of equilibria always face the challenge of identifying the original source
of these diverging paths. In the case of segregation, the historical circumstances which set the
United States and a few other countries on a permanently different course do not seem hard to

pinpoint.?6

7 Conclusion

This paper explained why countries with similar technologies and preferences, as well as equally
democratic political systems, can nonetheless make very different choices with respect to social
insurance, fiscal progressivity, education finance, or labor market institutions. The answer involves
two mechanisms which arise naturally in the absence of complete insurance and credit markets.
First, redistributions which could increase average welfare command less political support in

an unequal society than in a more homogenous one. A lower rate of redistribution, in turn,

ment revenue. Benoit and Osborne (1994) study a related issue in the context of crime, examining: what determines
a country’s chosen mix between the severity of punishment and preventive social expenditurea.

*In addition to the obvious legacy of racial segregation, the posi-war period saw & combination of sudden
technological change (the spread of the automobile) and federal government policies (subsidies to infrastructure
and home ownership) which made extensive suburbanization viable. Formally, Theorem 2 can be applied to show
that segregation {1 = 0) and integration (v = 1) can coexist as stable steady-states in Bénabou's {19968} model
of stratification and growth. Another mechanism through which this may occur is the one explored by Durlauf
(1996b), where it is only if income disparities are not too large that rich families are willing to share with poorer
ones the fixed costs of running a commaunity and ita schools.
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increases inequality in future incomes due to wealth constraints on human or physical capital
investment. This leads to two stable steady—states, with low inequality yet high redistribution
in some countries, and the reverse configuration in others. While they are not Pareto rankable,
ex—ante welfare is always higher under the more redistributive social contract. Because of the
value of insurance (and possibly inequality—aversion) this is consistent with mean income being
either higher or lower. Which equilibrium has higher output or faster growth will reflect the
balance between tax distortions to effort and the productivity gains from reallocating investment
resources to more severely wealth-constrained agents.

These ideas were formalized in a stochastic growth model with missing markets, progressive
taxes or education policy, and a flexible representation of the political system. The resulting
distributional dynamics remain simple enough that a variety of extensions can be considered. In
Bénabou (1995), for instance, I incorporate labor supply and quantify the effects of redistribution
on output. Another interesting issue arises from differences in the organization of production
across developed countries; while not as striking as those in the social contract, they are nonethe-
less significant. The interactions between technological choice, the education systemn and the

political sphere will be explored in future research.
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Appendix

Proof of Propositions 2 and 3 Let u} = €}/y; and take expected present values (condi-

tional on Ink}), denoted by EPV{], in (5):
Ui = EPV[Ind) = EPV[In( — §)(1 = 8,)] + EPV[(1 - 7)Ink}} + EPV[nIng). (A1)

so the first-order condition for the optimal v is:

1l __Epv [(1 — 1) (A.2)

3
1—-

dnk
vi)

Next, substituting (8) and (10) into the accumulation equation (12} yields:

Inki,; =Ink+1In&,; +Bn[vj(1 — 0 )(1 + ar)] + (e + (1 - ) Ink} + Br,Ing, =  (A3)

OBInK] _ B 1] (a+B(1 ~n). (A9)
vy Y8 ko1

Substituting into (A.2) yields the first result of the Proposition, as the choice of date ¢ = 0
was clearly arbitrary. The symmetry of agents’s savings decisions, v} = vy, implies by (A.3) that
if wealth is initially log-normally distributed across agents, this remains true in every period.
In turn, Inki ~ A(mq, A?) implies that the level of transfers §i; which satisfies the first budget
constraint (9) is In§i, = me + (2 —7¢)A}/2. As to the government’s second budget constraint (11},

with 1 = 1, it becomes:
1 3
Gt W = ag Ut_/o ﬁ: di = Qg Ve (1 - 9;) Yt = Vg(]. - 8‘)(1 +a¢) = gt + l/g(l - 9;) (A5)
The accumulation equation can therefore be rewritten:

Inkj,, =Inx+In&,; +(a+8(1-7))n ki + B1n(0; + 21 (1-6,)) + Bre(me + (2— 1) A2 /2} . (A.6)

We can now evaluate intertemporal welfare, under any sequence {7, 6;}72,. First, note that:

Inci =In(1 - )(1 — 8) + (1 — 7){(In kf — me) + me + 70(2 — 7}A}/2 (A.T)
To compute the expected present value of the terms on the right hand-side, note that:
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Inkjyy — mut = (a+ Bl —7))(Inki-m) +In&y,; =
. t—1 .
EPV[(1 — 7))(Ink} — my)) EPV [(1 —17) kI.-:[o (a+B8(1 —7))| (Ink} —my) ;

(a+ B)Yme+Ink+ BIn(0, + vi (1 — 6,) + Bre(2 — 1 )AZ/2 =
EPV[m (1 -pla+p)) = mo+pEPV[Ink+fIn(8: + 11 (1 - 6:)) + Br(2 — 7)A/2]

1

LTES |

where & = &k — s2/2. Therefore:

Ui = EPVIn(l — )1 —6)) + (1 - p{a + B))"*(mo + EPV[pBIn(6, + v (1 — 6)) +In])
+(1 = pa)(1 - pla+ B)) ' EPV[r(2 - n)A}/2]

+nk —mo) EPV [(1 _T‘):Ii (a+ (1 — 7)) (A.5)

Recall that {6;}:2, does not affect the evolution of the distribution of income {A?}$2,, hence has
no possible feedback on the choice of {7¢}$2,. Therefore (A.8) shows that given {7:}{2,, all agents
in generation zero have the same preferences over sequences {6;}2,. If any of them is free to

choose the whole sequence, he will set for each ¢ :

L B (-w)  1-(1-8)-w)_ B
1—83 1—p(0+ﬁ) 9t+llt(l'—9¢) (1—9:)(1—1/;) 1—-p(a+ﬁ)

(A.9)

Since this is a constant, all members of all generations agree that given {7:}{2y, the optimal
sequence {6,}52, is the one which equalizes every period’s investment rate 8 + v (1 — ;) to

s = pB/(1 — pa). This concludes the proof of Propositions 2 and 3.

Proof of Proposition 4 For any weighting scheme with w' = F(z'), the proportion of

(expected) votes cast by agents i with ' < x (their total political weight) is G(z)/G(0c0) where:

G(I)E/: #(z) dF(z)

and F denotes the c.d.f. of z. For an ordinal scheme, §(z) = w(F(z)), so G(z) = J'OF(T) w(r)dr.
Given the properties satisfied by preferences, the agent with rank r = ®(\) such that G(r)/G(c0) =
1/2 is pivotal. Moreover, in the log-normal case F(z) = ®((z — m)/A), so G(z)/G{o0) =
F(z — AA); the whole distribution is simply shifted by AA. For the cardinal scheme with

¥(z) = e, simple derivations show that:
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Glz) = f A dF(z) = HMHAYD | p(z _ AN, (A.10)

hence G(z)/G(o0) = F(x — AA?). The distribution is now shifted by AA? and so is the solution
to G(z*)/G(o0) = 1/2.

Proof of Proposition 5 The right-hand side of (19) is proportional to p(a) = 1-
pa)/v/1— a2 The result follows from ¢/(a)/p(a) = a/(1 —a?) - p/(1 — pa) = (o - p)/(1 —
a®)(1 - pa).

Proof of Proposition 7 1 will show quasi-concavity of U§ in T by proving that, for all 7:
if BUS(T)/87 = 0, then BPUL(T) 01 < 0. Let C = ((1 — pB)/BQ — pBY(AF + ps*/(1 — p)), and
rewrite the expression in Proposition 7 as dU§/dr = ¥(8(1 — 7); me — 2}, C), where

Cu
W (u; v, A? st = o + All
( e A L (A1)
Consider now ¥ as a function of u, for fixed values of the other arguments. Then
2pv C(1 + 3pu?)
¥'(u) =
=Ty * =P
and if ¥(u) = 0 this becomes:
201 _ o2 2.3 _
V() = Cl(1 +3put)(1 — pu) — 2pu(l — pu®)] _ C(—p?u’ —3pu(l —u) +1) (A.12)

(1 — pu)(1 — pu?)? B (1 — pu)(1 — pu?)®

Let P(u) denote the third-degree polynomial multiplying C in the numerator. lts derivative,
P'(u) = —3p(pu? — 2u + 1), reaches its maximum at 1/p > 1/,/p. Therefore, P(u) > 0 for all
u € [0,1/,/p]; since P(0) = 1, this implies that P(u) > 0 on that same interval. Thus ¥(u) >0
(i.e., B2U§(r)/87% < 0} whenever W(u) = 0 (i.e., U§(r) /87 = 0), which proves the result. Finally,
note that ¥(1/,/p) = +oo, or 8U§/8r = +o0 at the minimal value 7 =1 — 1/B8./p; conversely
at the maximal value 7 = 1, ¥(0) = 2pv. Therefore Ué is maximized at 7 = 1 for an agent with
v =mp—x§ >0, and at an interior point where 8U§/dr = 0 for one with v < 0. In that latter

case, comparative statics follow immediately from the implicit function theorem.

28



Proof of Proposition 8 The tax rate 7p is obtained by setting Ink§ — mg = AAg in the
first-order condition 8U§/8T = 0 or, with the notation defined above:

W(B(1 — 70); —AAo, AF + ps?/(1 = p)) =0 (A.13)

Therefore, with all derivatives evaluated at that same point where ¥ = 0, 8719/9A¢ = (—A¥2 +
2A0¥3)/(—¥y4). Strict quasiconcavity of U} implies that the denominator is positive, while the
numerator equals:

-2 208u_ _ u(AF —ps*/(1—p))

M+ 200V = T Y Tl T Aol = pud)?

where 1 have used the fact that ¥ = 0. Therefore, 7y is U-shaped in Ag, with a minimum at

A% = ps?/(1 — p). The monotonicity in s? follows immediately from ¥; > 0.

Proof of Theorem 1 Defining u = {1 — 7), the function f(7) in (23) is proportional to

u_ (1-—pu)?

u ; A.l4
o) = =G (A19
this function is such that ©(0) = 0 and ¢(1) = +oc (for p < 1). I will show that for p high enough,
(u) has exactly one local maximum u; and cne local minimum ug > u; in (0,1); in other words,
it is N-shaped. This will prove the claims concerning the number of equilibria. Diflerentiating
shows that ¢'(u) has the sign of

P(u;p) = (1 — pu)(t - pu?) — 2pu(l — u){(1 —v?) (A.15)

which is a fourth-order polynomial in u. Therefore ¢ can have at most four local extrema in {0, 1).
If it had four, the second derivative 82 P(u; p)/8u? = —12u? + 3(2 + p}u +1 would have two zeros
in that interval. However, inspection of this polynomial in u shows that it has two real roots of
opposite sign; since it takes values +1 at u = 0 and 3p— 5 < 0 at u = 1, only one of these belongs
to [0,1}. Therefore P(u;p) cannot have four roots in that interval. Neither can it have three,
1, ug, u3: since 3P(0; p)/Bu > 0, u; and uz would correspond to local maxima, and u2 to a local
minimum. But since 8P(u; p)/8u > 0 as u — 1, there would have to be another local minimum
in (u3,1), which is not possible. Similarly, P(u;p) cannot have a unique zero in (0,1). Having

proved that it has either none or two, I now show that the first case applies when p is low enough,
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and the second p is high enough. For p < 1/2, P(u;p) > (1 — pu)(1 —pu?) —u(l —u)(1 - u) >0

 is then increasing on [0,1]. To consider the case where p is close to 1, rewrite:
P(u;p) = (1 —u)(1 - w2)(1 = 2u) + (1 — pu(2u® — (3 + p)u —u+3). (A.16)

For p = 1, this expression equals zero foru=1/2. letnowe=1-p<<landn=u- 1/2 << 1.
A Taylor expansion of P(u; p) yields:

P{u; p) = %’—7 - 7{- +o(n) + o(e)- (A17)

Therefore if we set 17/e to be a number smaller than 7/6, then P{u;p) < 0. This implies that
P(u; p) has one root in (0,1), hence in fact two, due to our earlier result. Thus the function
 has exactly on local maximum and one local minimum on that interval, which completes the
proof of the first part of Theorem 1. It remains to show that steady-state output is higher in the

equilibrium with a higher value of . Taking limits in equation (13) and (14) yields:

_ pr(2-71) AL
mt a5 2
1—a—pB(1—1)? 8%/2

Yoo = M+ - 1—(a+ﬂ(l—‘r))2 (A.lg)

M =

(A.18)

where i = (Ink — s2/2 +81ns. Recall now that we are considering the case where o = 0; thus

Yoo varies with 1 — 7 as (1 — fu?)/(1 - B2u?) varies with u, which is negatively since § < 1.

Proof of Theorem 2 The right-hand side of (25) is larger than that of (26) if and only if
p > p, where p € (0,1) is defined by:

_ JT=p@a ¥ BA =) — VI—pla+ )"
L= T ARl —plat L= — (a +B(t — )21 - pla+ P)?

Output in the two steady-states is given by {(A.19) with the values 7 = ¥ and » = 0 respectively.

(A.20)

Denoting u = 1 — 7, the difference between the two has the sign of (1 +a+f)(1 —a—pu?) -1+
(a + Bu)? = B(1 — u)(1 — a + (I + a)u) > 0. Hence the result. When p < p the right-hand side
of (25) is smaller than that of (26); a (unique} steady-state exists if and only if A is outside this
interval.
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Figure 1: Inequality and political support for redistribution (B=5%, 0, -5%)



