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ABSTRACT
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maximize growth are oplimal only for a government that cares only about the
‘capitalist’. Also, we show that in a democracy (where the ‘median voter theorem’
appliss) the rate of taxation is higher and the rate of growth lower, the more
unequal is the distribution ot weaith. We present empirical results consistent with
these implications of the model.

JEL classification: 025, 111
Keywords: income distribution, endogenous growth, political conflict

Albanto Alesina and Dani Rodrik
NBER

1050 Massachusetis Avenue
Cambridge

MA 02138

usa

Tel: {1 617) 868 3900

*This paper is produced as part ot a CEPR research programme on Internaticnal
Macroeconomics, supported by grants from the Ford Foundation {no. 880-0404)
and the Alfred P Sloan Foundation (no. 88-4-23), whose help is gratefully
acknowledged. Alasina’s work was supported by a Sloan Foundation Research
Fsllowship. Rodrik's work was supported by an NBER Olin Fellowship. We thank
Maury Obsifeld, Roberto Perotti, Torsten Persson, Richard Zeckhauser and
participants in seminars at Boston Coflege, Harvard, University of Pennsylvania
and NBER for useful suggestions, and Gerald Cohen and Nazrul Islam for
excellent research assistance.

Submitted 2 April 1881



NON-TECHNICAL SUMMARY

in a modern economy, government expenditure performs at least two functions.
The first is the provision of public services, which directly or indirscily erhance
the productivity of the private sector. The second is the redistribufion of resources
towards tavoured groups within society. In the paper, we analyse how these
decisions are mads in response to distributional priorities with respect to labour
and capital. We also analyse the implications of these public finance decisions
for long-term growth.

Our model extends the new literature on ‘endogenous growth' by showing how
distributional considerations affect the choice ot growth in a palitical equilibrium.
inparticular, this paper builds a bridge between the endogenous growth literature
and the literature on majority voting on {ax rales.

We first consider a framework in which the economy consists of only two types
of individuals: capitalists and workers. Only capitalists are assumed to save. The
government derives its revenuss trom taxation of capital, the proceeds ot which
are spent on productive public services and direct transfers to workers. We ask
the question: how do the government's taxing and spending decisions, and
consaquently the economy's growth rate, depend on the distributional weights
placed on workers and capitalists? We show a number of results. First, only a
goveimment that attached no weight at all io workers’ welfare would take
public-finance decisions that maximize the economy's growth rate. Any positive
weight, no matter how small, placed on workers weifare, would lead the
government to piace a tax on capital which exceeds the level required for
maximizing growth, This has the directimplication that growth and overaliwelfare
need not coincids in an economy with distributive conflict. We also show that the
higher the weight placed on workers’ welfars, the lower is the sconomy's growth
rate. This is true sven though workers perfectly internalize the future benefits ot
growth, and may be no more impatient than capitalists.

We then analyse the case where workers are less patient than capitalists.
Optimal government policy in this case would involve a time-varying path of taxes
and expenditures, such that the tax on capital would be high initially, but falls
over time. The sconomy's growth rate would correspondingly start at a low level,
but increase over time: the government would want to arbitrage over time the
different time preferences of ithe two groups by providing more benefits to
workers early on, and more benefits to capitalists iater on. We show that this
pattern cannol be sustained, however, as governments have the incentive fo
renege on commitments made in earlier periods. The ‘fime-consistent’ path is
onie where public finance decisions are time-invariant, and the sconomy grows
at a constant rate.



We next generalize our framework by considering a case where, instead of only
two types ot individuals, we have a continuum of individuals with differing
ownership shares in the economy’s capital stock. Under certain proterence
conditions, the analysis of this case is tormally identical to the earlier case. Here
we ask the tollowing question: if we assume that public finance dscisions are
made by majority vote, how is the economy's growth rate related to the
distribution ot capital among the population? We show that a more uneqgual
distribution of capital (or wealth) leads to a lower rate of economic growth: when
the median voter owns little capital, he is willing to tax it at a high rate, with the
consequence that the economy grows siowly.

The empirical implications of this paper can be summarized as tollows. When
voting plays an important role in generating policy choices, we expect to find
countries where wealth is unevenly distributed to grow more slowly than those
where the distribution is less skewad, In countries where policies are generated
less democratically, it is the weights attributed by the policy-makker to the weifare
of different classes that determine growth: in particular, we expact govermments
that are ‘pro-capitalist’ to be more conducive to growth than those that are
‘pro-labour’. Hencs, if the theory is correct, there ought to be a relationship
between wealth distribution and growth, but one that should hold oniy tor
democracies. Given the subjective nature ot classitying non-democratic regimes
as 'pro-capital’ or "pro-iabour’ over long stretches of time, we have decided to
test for this (more limited) version of the theorstical prediction. Our mode! predicts
a relationship between wealth distribution and growth. Since indicators of wealth
distribution and/or distribution of ownership ot capital are unavailable for a
sufficiently large sample of countries, we are forced to use income distribution
as a proxy for waalth distribution.

We provide results of cross-country regressions where the average per capita
GNP growth rate (measured in per cent per ysar over 196085} is regressed on
three explanatory variables: (i) the initial level of per capita income in 1960; (i}
the primary school enrolment ratio for 1960; and (iiiy an income distribution
variable.

ideally, we would fike to have a measure of income distribution dated 1960, since
according to our model, income distribution 1s a predstermined explanatory
variable for growth. Income distribution, however, is measured infrequently and
impertectly. We assembled the largest sample of countries tor which we could
find income distribution measures dated reasonably close to 1960. Our sources
were Lecaliion et al. (1984) and Jain {1975). We managed to obtain data tor 67
countries in which income distribution is measured in a range of years from
1948-72. For 42 ot these countries and, n particular, for 19 of the 24
democraciss, incoma distribution is measuredina period betwean 1956-64, thus
reasonably close to 1860.



The results are reported for three groups ot countries, the tull sample; a
sub-sample which includes only countries with non-democratic regimes; and the
sub-sample of democraciss. In all these Tables, the first five regressions include
the shares of incoms held by different quintiles of the population, trom the lowest
to highest as an indicator of income distribution. The sixth regression includes
the share of income hald by the richest 5% of the population.

The empirical results are consistent with the prediction of the theoretical model.
For all countries taken together, the coefficients on the income distribution
variables have the sign predicted by the theory, in some cases statistically
significant at the conventional levels. There is a clear difference, however, in the
estimates between demuocracies and non-democracies, as predicted by the
theory. For non-democracies the cosfficients on the income distribution variable
are insignificant, even though they generally have the correct sign. For the
sub-sample of democracies on the other hand, income distribution does appear
1o influence growth in the way pradicted by the mode!: democracies with a more
equal distribution of income grow faster. In particular the pattern of the
coefficients suggests that an increase in the income share of the middle class at
the expense of the richest quintils of the population is growth enhancing. Onthe
other hand, an increase in the income share of the poorest quintile atthe expense
of the middle class may not have positive effects on growth. The other
independent variables are also significant in all the regressions: the income lovel
in 1960 has a statistically significant negative coefficient in every regression
indicating a certain amount of ‘convergence’; the primary school enrolment ratio
has a statistically significant positive effect on growth.



L Introduction

‘This paper analyzes a2 simpie model of endogenous growth with distributive conflicts
between labor and capital. The rate of economic growth 1 determined by policy decisions which
are shaped by the struggle for distributive shares: we endogenize government policy in a model
of endogenous growth.

We focus on the political conflict between individuals who derive their mcome from
capital and those who denve their income from Iabor. The government has two decisions 1o
make: (i) the rate at which capital is to be taxed; and (ii) the distribution of government
expenditures between productive public investments and Jump-sum transfers o workers.
Holding the composition of public expenditure constant, the economy’s growth rate is increasing
in taxes on capital for "smail” tax rates, and decreasing in taxes for “large” rates. Thus, a
strictly positive tax rate on capital maxirmizes the economy’s growth rate. On the other hand,
holding the tax rate constant, growth is reduced by an mcrease 1n redistribution through transfers
to workers, who supply labor inefastically.

‘We show how these public finance decistons {and therefore growth rates) are determined
in two types of political models. In the first we consider a government which attributes certan
weights 1o the welfare of two groups in the population, workers and capitalists. We can think
of these weights as being determined by the lobbying or other political activities of the two
groups. In addition to providing a simple, tractable model 1in which the growth consequences
of distributional conflicts can be anaiyzed, this framework aiso leads to several results. First,
we find that maximizing the economy’s growth rate 1s the optimal policy only for a government

that cares only about caputalists. A government that attributes some positive weight {no matter
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how small) +o workers' weifare would always choose a growth rate that falls short of the
maximum attainable. Workers always prefer a Jower growth rate than capitalists, even though
they fully internalize the future benefits of capital accumulation. Second, our model makes clear
that, in general, the growth rate has no normative significance in and of itself: economic growth
and welfare do not go hand in hand.

Third, a time inconsistency emerges whenever capitalists and workers have different
discount mates. In this case a sociat planner would find it opumat to arbitrage across time: if
workers are more impanent than capitalists, optimal government policy mnvolves a ime-varying
pattern of capital taxation, with taxes starting high and decreasing over time, so that the
economy’s growth rate would increase over nme. However, this policy is dynamically
inconsistent. The tme consistent solution instead implies a constznt tax rate and constant
transfers over time, thus a constant growth rate. Relative to the optimal policy, in the time
consistent solution the workers "lose” at the beginning and gain Iater on; on the contrary the
capitalists "gain" early and then "lose.”

In order to analyze more precisely the refationship between wealth distribution and
growth, we then consider a more general model in which rather than two groups, we have a
distribution of types of individuals identified by their relative shares of labor and capital. We
analyze the choice of the tax on capital made by majority rule and we establish a precise format
relationship between this version of the model with a continuous distribution of types and the
previeus model with only two types. We also show that there exists a monotomic relationship
between wealth inequality and growth; our modei implies that democracies with a more unegunal

distribution of capital ownership grow less rapidly than more egalitanian democracies. This is
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because the median voter has a relatively small endowment of capital when wealth 15 unequally

distributed, and thus favors high taxes on capital which keep growth low. We present some
empirical evidence consistent with this result at the end of the paper. Once again, the "positive”
nature of these results should be stressed: prowth and welfare are not the same in our
framework,

Thus, our mode] extends the new literature on "endogenous growth™ (see Barro and Sala
y Martin (1990) and the references cited therein for a survey) by showing how distributional
considerations affect the choice of growth in a political equilibrnum. In particular, this paper
builds a bridge between the endogenous growth literature and the literature on majority voting
on tax rates (Romer (1975), Roberts (1977) and Meltzer-Richards (1981)).

Other attempts to introduce distributive issues in models of endogenous prowth have
focused on investment in human capital as the engine of development. Galor and Zeira (1989)
focus on credit market imperfections: the "poor” are credit constrained and cannot borrow to
invest in education. A fat tail in the income distribution implies that relatively few people can
become educated, and growth is relatively low. Perotti (1990) studies a model in which the
extent of the mvestment in education depends upon the initial distribution of income and the
amount of redistribution achieved by income taxes and transfer. In turn the political equilibrium
leading to the choice of the tax rate 18 influenced by the pre-tax distribution of income. Persson
and Tabellim (1991) aiso discuss a model of investment in human capital and redistribugive
taxation. Our approach and these papers on accumuiation of human capital should be viewed

as complementary; an important difference between our paper and this work on human capital
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i5 that our paper leads to results having to do with wealth distribution rather than the personal
income distribution.

‘The plan of cur paper is as follows. In section 2 we present the basic model with
"workers" and “"capitalists.” In section 3 we discuss the policies of a government which
maximizes a weighted average of the welfare of the two groups. In section 4 we analyze a more
general case in which rather than two groups, each individual in the economy has a different
izbor/capital share. We discuss some empirical evidence in Section 5. The iast section

highlights some possible extensions and concludes,

Z. A Model with Two "Classes”

Consider a one sector closed economy with two groups of individuals, workers and
capitalists. The workers supply labor inelastically and do not save or borrow; in each period
they consume their total income, The capitalists own the capital stock, do not work, consume
and save: these assumptions, then, resemble a "Kaldonan® model of distribution (Kaldor
(1956)). In Section 4 below, we study a model with many types of agents m which everybody
owns some capital and is allowed o save. The production function, adopted from Barro (1550},

is given by:

y = AK°G'Li~ 0<a<il 1)
In (1), y represents output; A is a parameter representing the "technology” available in this
economy; K 1s the capital stock and L 1s labor input. G represents the flow of government
spending on productive investment or social infrastructure; for concreteness, we can think of G

as the provision of "law and order" services. Throughout the paper we do not explicitly indicate
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the tme dependence of each varable; for instance y should be interpreted as y(t), etc. Also,
we will henceforth normalize the economy’s labor (L) endowment to one unt. The initial capital
stock, K(0), is exogenously given.

The government aiways balances the budget by assumption and has a singie tax
instrument: a tax () on capual. In addition to the expenditure on public investment, G, the
government may choose to transfer resources to the workers, who, by assumptien, are not taxed.
(See Section 6 for a brief discussion of taxes on labor tncome.) We indicate with A &€ 10,1] the
share of government revenues which are transferred to workers., Thus, the budget constraint of

the government imphes:

G = {(1-N7K {2)
The transfers to the workers are given by ArK. The government chooses h and 7.

The representative capitalist faces the following problem:

Max U¥F = 1{ (log Ce=dr 3)

st. K=(-nk-C¥ )
where CK indicates the capitalist’'s consumption level and r stands for the marginal product of
capital. The logarithmic specification of utility greatly simplifies the analysis, particularly in
section 4 where & voang model 1$ exarmned, but the resalts of this and the next section easily
generalize to any 1soelastic utility funcaion. In solving problem (3) and (4}, the capitalists take
T as given.

The workers’ utility function is given by:



&

Ut = l flog C¥e %t 3

where § = p and C* represents the workers® consumption. In the next sechon we will discuss
both the case in which capitalists and workers have the same discount rate (5=g), and the case
in which they don’t — specifically the case in which the workers are more impatent than the

capitalists (6> p). Given our assumptons, workers' coRsumption 1s given by:

Ct=w+ Atk &
where w 1§ the wage, equal to the marginal productivity of labor,
A straightforward exercise in dynamic optimization shows that the solution of problem

(3)/{4) 1mplies the growth rate of capitalists’ corsumption is given by:
C-‘K (‘7}
T e S {F - =
¥ = £)
By using the transversality condition and the resource constrant, it can be shown that the rate

of growth of capital, and of workers' consumption, has to be equat to v.

C.g. .4 -

Using (2), one can show that:



r= % = ad[(1-N)7]" = r\,7) 9
W= .g% = (1-a)A[(1-N7" K = w\ 7K {10

Thus, combining {7} ard {9) one obtains:

a K
& = AN - - ) = e an
Eguation (11} implies that:
3 <0 for every A 12)
dh
B 2 0w - < o e o (13)
F?0 T;iﬂ(i&}fi} m o7
Equations (12) and {13) underscore tha! growth 1s maximized if A = Qand » = 7" =

[ef1-e}AT¥". The relahonship between growth and 7 13 displayed m Figure 1. We can now
P B

examune the government’s chowce of r and A.

3. The Government's Problem

The government chooses 7 and A at every mstant in tume, 1 order {0 maximize a
weighted average of the welfare of the two groups. A basic time inconsistency problem emerges
here: since capital taxation is distortionary, the government could improve welfare by

expropriating the capital stock and thes publicly operating 1t and distdbuung the profits,
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Alternatively, the government could expropriate the capital stock and then rent it to the former
capitalists. These policies would achieve the *command™ optimum and maximize welfare even
from the point of view of a government that cares only about the capitalists.!

Such a solution would be both uninteresting and enrealistic. Since our focus is not on
this particular time-consistency issue, we will ruie out expropriation. In effect, we assume that
the only way public services (GG) can be financed 15 through a distortionary tax on income
deriving from privately owned capital.

Under this assummption which rules out expropriation of capitai, we can proceed 1o
analyze the government’s problem. It is useful to examine first the problem of a hypothetical

government which completely disregards workers® interests:

Max UX = { flog CHe= (14)
A
st CF = (rtrN) ~ DK = v, NK (15)

where (15) is obtained by using (4), (7} and (8). The problem can then be rewritten as follows:

Max UF = ‘[ log (sK)e =dt (16}
A
st % = w1\ an

Thus, a "capitalist government” will choose the time path of the pair (A,7) which maximizes the

rate of growth ¥(7,h), namely, as shown above:



1 8
A= 0 7° = [l ~e)4}" (18

1et us now consider the problem of a government that attributes a weight 8 to the
workers and (1-8) to the capitalists, 8 € {0,1]. For the moment, we consider £ as exogerousty
zwven. In Section 4 we will examine a model in which the relative weight attributed to *labor®
and "capital” is determined endogenously, as a function of the distribunon of ownership of
capital and by means of majority voting,

The problem faced by the government is given by:

Max (1-8) L tog C%edr + § L flog CHe-dr 1%}
st C¥=pK (20)
CE = [wir ) + MK 21)
K = yrNK (@22
A=0 23

The Hamiltorsan of this problem can be written as follows:

H = (1-6) log [(pK)le™ + £ log {[a\7) + M)K}e™ + pytr K (29
where p 15 the (positive) co-state variable. The necessary conditions for an optimum are given

by:
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(N |, w1l pa , 3TN (25)
A e e
dory) | 1 o 3TNy 1 1 26
A{B(..._g.,.\_ T)FKE y._ar.K} 0 (w/ compl. slackmess)
-(1-8)e K" - fe ™K™' - py(r.N) = js @D

An important result can be immediately derived by simply examining (25). Since (from (10})
dwlfdr > 0, as long as § > O the first term in (25) 15 stnctly positive. Since p > 0, a
necessary condition for an optimum is that dv/d7 < 0, which implies r > 7° (see Figure 1).
Thus, as long as the workers® welfare is taken into consideration by the government, r.e. § >
0, taxes on capital are set gbove the growth maximizing level; growth 1s nor maximized. This
result yrderscores that in an economy with distributive conflict, maximizing growth does not
imply maximizing welfare.

The intuition behind this resuit 15 as follows. Consider an initiai situation with 7 set at
the growth-maximizing r°. Now, at 7~ both growth end capitalist welfare is maximized. A
slight increase in r {starting from #°} will have a first-order effect on the leve! of consumption
of workers {(see (10)), and only a second-order effect on the growth rate and on capitalist
welfare. Therefore, workers would necessarily be made better off (even though they care about
growth), while capitalists would remain unhurt. Consequently, a government that attaches some
positive weight to the welfare of workers will always choose > 1", and a lower-than-maximum
growth rate.

We first consider the solution of (25)/{27) for the case of equal discount rates, §=p. In

this case the solutions (v and \") are given by:
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i
i@ 8= ,[,(I_z_._)’iﬁ then:
= g5 (28}
X
R R 055 Y (29)
B3

sl

G I 8 < I_(}:%}i then:

k - = 0 {30)

1~ af{l-o)dr” ") = B(l-a) (31
Note that these solubons are ime invariant, and are clearjy time consistent; ai no point In tme
does the government have an incentive to "reoptmize” and choose policies other than (28)/(31).
The solutions of this problem highlight the existence of two "regions.” In the first ({high 8} the
government taxes capital and redistributes some of its revenues to the workers. In the second
flow 8) no redistribution takes place through transfers and all the government revenues are used
to finance G. Note that (28) and (31) imply that 7~ is mereasing S in both regions. In the
first region ™ is increasing in 7 (see (29)). Figure 2 displays these soiutions. Not surprisingly,
the more the government cares about workers the more it iaxes capital and redistributes to

workers. Note, iowever, that there 1§ a wide range of parameter vatues for which A" = 0; that
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1s no redistribution occurs through direct transfers. In fact, it is possible for A™ to be zero for
all 8=1if & is small envugh. Growth is inversely related to 8.

How are government policies and growth affected by the technological parameter, A?
The more productive is the economy (i.e., the higher is A) the smaller is the redistribution 1
the first region, and the wider is the range of parameter values for which A** = 0. However,
by applymng the implicit function theorem to (31) we can also see that r** is increasing 1n A 1n
the second (low §) region. Thus, A affects the rate of growth 1n the two ways, The usual
channe] is via the effect on the productivity of capital, holding » and 7 constant. The second
one 1s via the effect of A on the choice of A and r by a redistributive government, A country
where A falls (i.e. where the economy becomes technologically more backward) would grow
more slowly thanks to the first effect. The second effect could aggravate or alleviate this effect,
depending on §. When the government is pro-iabor (high #), slower growth would be
aggravated by increased redistribution due to the second channel. When, on the other hand, the
government is pro-capital (low 8) slower growth would be alleviated thanks 1o a lower 7.

Consider now the case in which § > p. In this situation, unlike in the case of § = p,
a new time consistency problem arises. Therefore, we need to distinguish between the "optimal
policy” with commutment and the "time consistent” policy. We characterize first the optimal
policy with commitment, i.e. the policy which would be chosen by a government whick at ume
zero can commit to a path for » and A. In the Appendix we show that the solutions of this

problem (7 and &) are non-increasing functions of time, given by:
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@ for 7 = [(1-a)ATV™:

# = B&{B + (1-Blet}

i=1- [(1-e)d]=
(i) for 7 < [{1-o)AT"=, Tsolves:
#Hi - e(l-a)d5=HB + {(1-Be® "} = BE{1-a)

A=0

(32

(33)

34

(35)

Several comments are in order. Suppose first that 1 > 8 > [(1-a)A]¥*/3, i.e. we are

in the "high B" region identified in the solution for the case of 6=g. In this case at t==0, (32)

implies that 7 = r*" and A= A". But as time elapses, both 7and X fall monotonically. When

rreaches the value of {(1-x)Al", A= 0 and we switch to the second region, identified by (34)

and (35). (It is easy enough to verify that there is no discontnuity at the juncture of the two

regions.} In this region Tcontinues 1o decline over time, as implied by (34). In fact the second

term in curly brackets on the left-hand side of (34) is increasing over time. The remaining term

on the left hand side of (34) is increasing in 7. Thus i order for the ieft hand side of (34) to

be constant over time, T has to be falling over tme. In the Limit, since for § € [0.1]

lim {8 + (1-Be®} = o the following must hold:

=0
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lim #{l -~ a(l-addr™} =0 (36}

Fam 21

which implies:®

i
r

lim F=71° = [al-a)d] 3N

o)
Thus, 7 converges in the limit to the growth maximizing level of r, which is also the levei
which maximizes the capitalists’ welfare. Note that this occurs regardless of the value of

B € [0,1}. To summarize, the time path of optimal policies for 8 € [0,1] can be described as

follows:
ar() <0 7(0) = =, Imr() ==
dt ' t-eco
d\ _ AMO) = =, lim A(t) = 0
d =4 [E ]

A clear implication is that the economy’s growth rate is increasing over time, dy(ty/dt > 0.
The intuition behind these results is that the social planner optimally distributes over time
the welfare of the two groups. Since the workers are more impatient, they obtain at the
beginning of the planning horizon more benefits, high taxes, and, for some parameter values,
positive transfers. The capitalists who, by assumption, are more patient, can "wait” untl later
for their benefits. In other words, the social pianner arbitrages between the two groups®
different time preferences, with the consequence that the growth rate starts out low but picks up

over time.*
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The optimal policies described above are, however, dynamucally inconsistent. If the
social planner is allowed to reoptimize in every period, he would not follow over ume the path
for 7 and h descrbed 1n (32)/(35). The time consistent solutions can be easily characterized.
Problem (19) ¢an be rewnitten as follows, using the constraints:

Max (1—ﬁ)J * (og pK(O)e™ + Gnﬁ)f ® flog € 1+ T mgy
A o o

B[, [og K(O)Jedr « B[ " {log [w(r(s) M) + M9ris)]e 1T e s

st A=z 0 (38)
Since the initial capital stock, K{(0) is given, from (38) i follows immediately that the solutions
{70, M)} are independent of K. But since {r,\} do not depend on the state variable, they have

to be constant over time.® In the Appendix, it is shown that the time consistent solutions,

denoted 7 and N are given by:

2[(1~a)AT
0] B = A a)fﬂ (39)
b+ [(1~e)dF(S - 1)
then:
R — (40
B « Z01-8)] }
oo [1-e)AFI8 + £01-8)] (@1

1)



{ii)

then:

i6

21(1-a)A)
8 < . a)f] {42)
5+ {(I*OM]‘(§ -1
AN=0 (43)
1 - afl-a)dy =) = _ BO1-w) (4d)

B+ Z(1-8)]

First of all, notice that if §=p, the solutions (39)/(44) simplify to (28)/(31) L.e. the optimal

policies for the case of equal discount rates. In fact, since the time inconsistency problem arises

only for 6% p, the optimal and the time consistent solutions are mndentical for §=p. Second, it

is useful to compare the time consistent solutions (3,1} with the optimal ones (»1}. Suppose

that we are in the "high 8" region defined by (39). Then, simple aipebra establishes the

following inegualities:
m #) < ¥ < #D) {45)
Prco
im A < & < A (46)
[ren

In the "low 8" regime as defined by (42), condition (45) holds as weli, while (46) becomes:
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im M) =X =0 < NMO)

Fimd -

Note that, by continuity, (45) implies that there exists a T such that #(r) = #. Analogous

arguments apply to (46) and to the "low S" region.

straightforward. The time consistency requirement prevents the mmplementanon of the
mtertemnporal trade offs which would be optimal. The time consistent solution thus makes the
workers worse off at the beginning and better off later, relanve to the optimal solution. The
opposite occurs for the capitalists.® Finally, while the optimai plan implies an increasing raie
of growth for the economy, the time consistent solution requires a constant growth rate.

1t is useful to examine the solutions of our problem for certamn parameter vajues, Table

The intumition of these resuits is

1 dispiays the optimal policies (+** and A**} for the case of equa! discount factors.

Table 1: Solutons for § = p = 0.05

8 6.00 0.25 0.50 6.75 1.00

T 0.141 0.153 0.163 0.176 0.186

A 0.00 0.00 0.00 0.00 0.00
growth (%) 8.06 5.04 8.9% 8.86 8.73

These calculations assume A = 1.5; o = 0.5,
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Table 2 displays the solutions for the case of § > p; in particular we have chosen § = 0.30 and
p = 0.05. The first five columns of this table report the time consistent solutions for r and A;
the second set of five columns shows the optimal solutions at ime zero; the iast column shows
the optimal solution for 7 —~ e, which, as shown above is independent of 8.

Several comments are mn order. First of all these parameter vaiues impiy that A=0 for
any value of 8. In fact, when public spending (G) is relatvely productive in enhancing
productivity, it 18 in the interest of even a pro-labor government to channel all the fiscal
resources into (G and avoid any explicit redistribution. With a higher vaiue of o, which 1mplies
tower productivity of G, we obtain positive values of A for high vaiues of 8. (Results are
available,) Table 1 highlights the non-monotonic decrease of the growth rate with the increase
n B. The derivative of the growth rate with respect to § is increastag (in absoiaie value) with
a,

Table 2 shows that the time consistent sofution for 15 quite different from the oprimal
solution at time zero if 8 is high. A pro-labor government would highly "reward® impatient

workers at the beginning of the planning horizon, if committments were available.

4. Distribution of Capital Ownership and Growth
Consider an economy 1n which the population rather than belonging to ane of two groups
has a certain distribution of capitai ownership. Individuai 1 has labor supply £, constant over

time and in period zero owns a capital stock equal to X¥0), Since we have normalized total
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¥ N
faborat}, wehave that T KY0) = K(0yand ¥ ¢ = i. It will be convenent to identify the
Jui (2]
!
genenc consumer § by ¢ = mmf-m-_.; that 1s ¢ 15 the initia relative factor endowment of
KHOVED)

consumer i.” Consumers only differ in their ¢%s; they are identical in every other respect,
Specifically they all have the same discount rate, p. Since we will explicily model voting by
majority rule, we reduce the choce set to a single dimension by setting A=0. That is, the only
tssue which 135 voted upon is the level of the tax on capital.!

Individual i solves the following problem:

@

max U’ = l {log CYe*dr (48)

st wnK'e + [r(r) - 7K = ¢+ K (49
In wnting the budget constraint we made use of (9) and (10} which identify the wage rate
(e{r)K) and the productivity of capital r{r). Note that we have set A=0.
It can be shown that problem {48) implies:
C.i

i ={r -7 -p) forevery | (50)

Thus, the rate of growth of consumption is the same for every consumer, regardless of his o'

The transversality condition and the resource constraint imply that
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. = e = wow = {F =~ 1 = p) for every i (51

1t follows immediately that the relatve shares of iabor and capital, ¢, are ime invariant. This
result is, of course, crucially dependent on the specific form of the utility function and the
existence of an identical discount rate,

Let us now consider the policy which would be chosen by consumer i, if he were 2

dictator; this problem will identify voter i's ideal policy.

w

max U' = L (log CYedt (52)
T

s.t. O = {wir)d + pIK! {53)
K' = y{tnK' {54)
K = yK {55)

Note that (53) 15 obtained rearranging {49) and using {51). Constramt (33) 15 needed because
K enters in the definttion of &.
In the Appendix it is shown that there 15 a ttme-invariant tax rate which solves this

problem, indicated by +°, given by the solution of the following:

71 - afl-a)dr™7) = pa-a){ﬂ’%y‘f_"‘] = p(l-a)| )Ty (36)

wl(r'")e + p
The term n curly brackets on the nght hand side of (56) represents the ratio of labor income

to total consumption of consumer of type 1. It 15 instructive to emphasize the refabonship
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between (56) and the solution found for the government maximizing a werghted average of
utilities, that is equation (34). Consumer i's welfare would be maximized by a government that
places a weight on labor income (8, in the two-class model) equal to consumer i's ratio of labor
income over total consumption.

Equation (56) implies a unique soiution for r, and consumer i’s preferences are single
peaked over 7. In fact, using {10), recalling that A=0 in this problem, and rearranging (56} one

obtains:

{p + Fl(1-)Ar P - a(l-w4} = p(l-a)o'd &7
Since the left hand side is strictly inereasing in + and the nght hand side is a constant, (57)
admits a unigue solution for 7% Finally, from equation (56) it is easy to verify that " is
monotonically increasing in ¢ that 15 the higher the relative labor endowment, the higher the
desired tax rate on capital. Note that for a "pure” capitalist, for which ¢=0, the optimal tax
rate is the growth maximizing one 7, as shown in section 2: = = [a(l-a)A]".

Suppose now that the decision over the tax rate if reached by pairwise comparisons with
simple majority rule. The nature of the problem is such that we can apply the median voter
theorem to it, and concinde that the tax rate chosen by majority rule is the one which solves the
following problem

211 - all-aar"} = p(l-e){ 2N 3 (58)
Wit} + p
where o™ is the median value of 5. The median voter theorem can be applied because voting
occurs on a single 1ssue, preferences are single peaked and there exists a monotonic relabionship

between ideal policies and voters’ relative shares of labor and capital endowment. Also, since
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the ideal policies of the consumers are constant over time and the distribution of shares 15 also
time invariant, it does not matter whether voting takes place only once at time zero or is
repeated every period.

Equation {58} establishes a precise relationship between the distribution of ownership of
capital and growth. A perfectly egalitarian society is one in which everybody has the same
laborfeapital shares, o™ = ¢' = 1 for every i. A measure of ineguality is thus (o™ - 1) this
measure captures how much below the average share is the median share. For exampie, a very
high ¢* implies that 50 percent of the voters have a very low share of capital. Equation (48)
establishes one of the most important result of this paper which we can summarize as follows:
In a democracy, the more unequal is the distribution of wealth, i.e. the higher is o™ above 1,
the lower 15 the rate of growth of the economy.

The intuition behind this result is straightforward. With an unequal distribution of
ownership, a majonty of the population owns very little capital, thus favors a high tax on
capital, which in tumn, reduces the growth rate.” This result is related to the work by Romer
(1975), Roberts (1977) and Meltzer and Richards {1981) on voting over lingar tax rates on labor
income. These authors analyze a static model in which an meome tax has to be chosen, and
show that the more unequal is the distribution of productivities (thus of pre-tax income) the
higher 1s the tax rate {and the transfer level) desired by the median voter. We have obtained a
similar result in a dynamic model in which consumers differ not in their productivity but in therr
factor endowments.

Table 3 displays some illustrative numerical examples.
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‘Fable 3: Wealth Distribution and Growth

oM 0.00 050 100 2.00 o
il 0.00 0.63 0.77 0.87 100
T 009 011 0.12 612 0.12

growth B.90 B.78 872 B.6% B8.63

These calculations assume A = 1.0, o = 0.6, p = 0.05.
Note: *This is the 8 that would yield an identical solution m the two-class modet.

This table highlights the monotonic relationship between o™ and the value of § which would

yieid the identical solution in the two class model (i.e. 8).

5. Empirical Evidence

The empincal 1mplications of this paper can be summarized as follows. When voting
plays an important role in generating policy choices, we expect to find countries where wealth
1s unevenly distributed to grow more slowly than those where the distribution is less skewed.
In countries where policies are generated less democratically, it is the weights attributed by the
policy maker to the welfare of different classes which determines growth: in particuiar, we
expect governments that are "pro-capitalist” to be more conducive to growth than those that are
"oro-labor”.  If the theory is correct, then, there ought to be a relationship between wealth
distribution and growth, but this relationship should hold only for democracies. Given the

subjective nature of classifying non-democratic regimes as "pro-capital” or "pro-labor" over long
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stretches of time, we have decided to test for this, more limited, version of the theoretical
prediction.  Our model predicts a relationship between wealth distribunion and growth. Since
indicators of wealth distribution and/or distribution of ownership of capital are unavailable for
a sufficiently farge sampie of countries, we are forced to use income distribution as a proxy for
wealth distribution,

We provide resuits of cross-country regressions where the averape per capita GNP
Erowth rate (measured in percent per year over 1960-25) is regressed on three explanatory
varables; (i) GDP60, the wn:tial ievel of per capita income in 1960 fin thousands of 1980
dollars); (iiy PRIMG60, the primary-schooi enroliment ratio for 1960: and (iii) an 1ncome
distribution variable. All the data, except for mcome distribution are obtained from Barro and
Wolf (1985) and Heston and Summers (1988). Note that a measure of investment is not
inctuded as an explanatory variable, even though it 15 commonly used in such regressions. The
reason 15 that investment s an endogenous vanable in our model, and 15 determined
simultaneously with growth,

Ideally, we would like o have a measure of income distribution dated 1960, since,
according to our model, income distribution is a predetermined explanatory variable for growth.
However, income distribution 1s measured infrequently and imperfectly. We assembled the
largest sample of countries for which we could find income distribution measures dated
reasonably close to 1960. Our sources were Lecallion et al. (1984) and Jain ( 1575). We
managed 10 obtain data for 67 countries in which income distribution is measured in range of
years from 1948 (Italy) to 1972 (Botswana). For 42 of these countries and, 1n particular, for

15 of the 24 democracies, mncome distribution is measured in a period between 1956 to 1964,
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thus reasonably close to 1960. For a list of countries see Table A-1 in Appendix. Table A-2,
m Appendix, summarizes some basic statistics of our data set.

The resuits are reported for tiree groups of countres. Table 4 reports the resuits for the
full sample; in ‘Table 5, we consider a sub-sample which includes only countmes with non-
democratic regimes; Table 6 shows the results for the sub-sample of democracies.’”® In all
these Tables, regressions {1} to (5} include as an indicator of income distribution the share of
income held by different quintiles of the population, from the lowest to highest. The sixth
regression inciudes the share of income held by the nchest 5% of the populahon.

The results are consistent with the predichon of the model. For all countries taken
together {Table 4), the coefficients on the mncome distribution variables have the sign predicted
by the theory, 1n some cases stanistically significant at the conventional levels. However, Table
5 and 6 confirm that there is a clear difference between democracies and non-gdemocracies, as
predicted by the theory. In non-democracies (Table 5} the coefficients on the mcome
distribution variable are insignificant, even though generally they have the correct sign. For the
sub-sample of democracies, on the other hand (Table 6), mcome distribubion does appear o
influence growth in the way predicted by the model: democracies with a more equal distribution
of income grow faster. In particular the pattern of the cocfficients in Table 6 suggest that an
increase in the income share of the middle ciass, at the expense of the richest quintile of the
population is growth enchancing. On the other hand, an increase in the income share of the
poorest quintile at the expense of the middle class may not have positive effects on growth. The

other independent vanables are aiso significant in 2l the regressions: GDPEO has a statistically
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significant negative coefficient in every regression indicating a certain amount of “co:s;fergence";
the primary school enroliment ratio has a statistically significant positive effect on growth.

‘The size of the coefficients on the income distribution variables implies that the effects
of income inequality on growth 1s quite substantial. Consider, for instance, regression (5) in
Table 6. The average vaiue for the percentage of income held by the richest quintile is about
43. A reduction of ten percent in this percentage would lead to an increase of about 1/3 of a
percentage point in the rate of growth.

The accuracy of our income distribution measure (obtained from multiple sources) may
be questionable, particularly for non-OECD econonues. Therefore we rerun our regressions on
the data set recently compiled in the World Bank’s World Development Report (1990). The
sample of countries is overall much smaller (we have 38 countries), however we gain two
democracies (see Table A-1). Income distribuion in this data set 1s measured in the late
seventies/early eighties; summary statistics for this sample of 38 countries are provided in Table
A-3 in Appendix. Results of these regressions for the entire sample and the sub-sample of
democracies are presented in Tables 7 and 8 respectively. The pattern of coefficients on the
income distribution variable is qualitatively very similar to the pattern in Tables 4 and 6. In
fact, the effect of income equality on growth appears even stronger with this data set.

Persson and Tabellini (1991) have independently obtained results consistent with our
Tables 7 and 8. They use a different source for their income distribution data, which in their
paper is measured in the mid to late seventies.

In both Persson and Tabellim (1991) and in our Tables 7 and 8, there is a simuitaneity

problem, since the income distribution varzables which we use are not measured at the beginning
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of the time period considered but towards the end. In order to correct for that we {as well as
Persson and Tabellini) performed two siage least square repressions, We have chosen a compact
measure of income distribution (RTL) defined as the ratio of the income share of the richest 20
percent of the population, over the income share of the poorest 40 percent. We followed
Persson and Tabellini in our choice of instruments for the RTL vamable: GDP60; PRIM60;
SECE0 (the ratio of the population enrolled in secondary schools in 1960); AG6E0 {the ratio of
the population enroiled in the agricuitural sector in 1960); MLS0 (the mate life expectancy in
15603.

The OLS and 25SLS regressions for both sampie of countries (democracies and non-
democracies) are presented in Table 9. The OLS repressions, not surprisingly, confirm the
results of Tables 7 and 8. The 2518 regressions are aiso conststent with the theory: in both
regressions the coefficient on RTL has the correct sign but #f has 2 higher t-statistic (in absolute
value) for the sub-sample of democracies, where this coefficient is significant at the 5 percent
confidence level. Also the coefficient en RTL is much higher n absolute value for the
democracies than for the entire sample,

These results suggest that income inequality reduces growth in democratic countres,
while this effect disappears or it is weaker in dictatorships. In particuiar, it would appear that
redistributing mcome from the very rich to the middle class improves the growth performance
of the economy. Overall, this picture is consistent with the predictions of our model. More
generally, the result that income inequality is associated with poor economic outcomes is also

consistent with findings by Berg and Sachs (1988). They point out a statistical relationship .



Table 9

Growth Regressions on RIL
(t-scratistics in parentheses)}

OLs 25Ls
(1) {2} (1} (2}
SAMPLE ALL DEMOCRACIES ALL DEMOCRACTES
{n=38) {n=286) (nm37 )% tn=26)
CONSTANT 0.784 2.417 3.237 5.04
(0.58) (1.33) (1.33) (:.73)
GDP&O -0.434 -0.480 -0.77% -G.578
(-2.17} (-3.30) (-2,84) -3.18)
PRIM6O 0,038 0.041 0.058 0.037
(2.43) {2.48) {2.03) (1.91)
RTL -0.101 -0.863 -1.344 ~1.540
{-0.43) {-3.08) (-1.74) (-2.49)
R? 0.16 0.47 0.18 0.4k

*Botswana, which s ifncluded in the OLS regressions,
258LS regresstons for lack of data on the variables needed as instruments.

is not included in the
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betwesn the frequency of debt rescheduiing and measures of economic inequality. In a footnote

of their paper, they also highlight a negative correlation between growth and inequality,”

6. Extensions and Conclusions

Rather than summarizing systematically all the results of this paper, we again highlight
its empurical implications. Our model establishes connections between regime type, distribution
of wealth and growth. According to our model, democracies with an uneven distribution of
wealth should exhibit iower growth than democracies with more equally distributed resources.
This is because a large working class with Httle capitai would vote for high taxes on capital: the
positive effect on the Jevel of workers’ real incomes would be traded off against the adverse
growth consequences. "Technocratic* dictatorship, i.e., dictatorships in which the wealth-
owners control policy, should experience high growth, regardiess of the distribution of
resources. On the other hand, "populist” ron-democratic governments should expenence iow
growth and implement redistributive programs from "capitalists” to “workers." Our empirical
results are consistent with the implication that democtacies with less mequality grow faster.
More specifically, we find that a redistribubon of income from the wealthiest quiniile of the
popuiation in favor of the middle class would be growth enhancing.

One can envision several extensions to our model. First of all, one may introduce other
forms of taxation in addition 10 capital taxation. For instance labor income could be taxed as
well. In gur model this could be easily taken into account by allowing X to be negative. For
instance, in the specification studied in Section 3, for sufficiently low values of 8, w.e., if the

govemnment cares sufficiently about the capitalists® welfare, a negative A implying taxes on labor
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rather than transfers might be chosen. Such an extension would be, however, much more
insightful if labor were not supply inelastically and a tax on labor income could influence the
leisure-labor choice of workers.

A second extension for the model with "workers” and "capitalists™ would be to make 8
endogenous by explicitly modelling costly lobbying activities, as in the endogenous tariffs
literature, “High™ and "low™ 8 would then be the results of high and low relative costs of
workers’ and capitalists® lobbying activities {and the relative productivities of these activities in
influencing government decisions). This extension 18 reiatively easy if we assume an exogenous
function relating the level of lobbying efforts of the two groups to the value of 8. Lobbying
efforts 1n turn could be modelled as losses of income and/or utility. Income can be used to
directly "bribe” politicians; losses of utility capture the amount of time and effort invested
political action.”

A third much more difficult extension would be to allow for time varying shares of labor
and capital, that 1s building a model in which different consumers save at different rates. Itis
wnferesting to note that this would introduce not only complicated economic dynamics but also
complicated voting decisions. In fact, if capital/labor shares change over ime the identity of
the median voter also changes over tme.” ‘Thus different policy paths would be achieved
depending on whether voting takes place only once at the beginning of the planning hornzen or

repeatedly.
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Notes
1. This time inconsistency problem in capstal taxation 15 closely related to that pointed out-by
Fischer (1980). See also the discussion in Rodrik (1990).
2. Ttis easy to see that Tcannot converge to zero. Remember that if r=0,G = 0,y = O and
C" = { implymg an infinite disutility.
3. If §=0 (8=1)}, at time zero the government adopis the policy most desired by the capimiist
{workers) and such policy is never changed. For the two extreme values of 2, growth is time
invariant.
4. In an overlapping generation model this kind of intertemporal redistributions would imply
redistribution across generations which may be difficult to achieve since the interests of future
penerations may not be represented in today’s political system.
5. In fact, suppose not, Then 7 and A would change over time independently of K(1). 1t is easy
to verify that such a solution carnot be time consistent,
6. It is mstructive to highlight a connection between our results and those recently obtained by
Boylen, Ledyard and McKelvey (1990). They study a Solow-type growth mode! in which voters
with different discount factors choose by majority ruie a growth path for the economy. If
commitments are available (i.e. voting occurs only 1n period zero and'the entire growth path can
be chosen forever) than very high discount factor voters may form a coalition with low discount
factor voters by means of intertemporal trade offs, The possibility of formng these coalitions
betwean voters with opposite preferences destroys any “median voter” equilibrium. However;

if the nme conststency requirement is imposed on this problem (by voung every period) these
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coalitions of voters are "non credible” and the growth path most preferred by the voter with the
median discount rate emerges as the unique equilibum. The analogy is in this lack of
credibility of intertemporal trade-offs between voters, or "classes,” with different discount
factors.

7. A static version of a similar model is considered in the trade-policy context by Mayer (1984).
8. Note that it may be the case that for a range of parameter values, A=0 would actually be
preferred by a majority of volers, but we do not investigate expiicitly this case.

9. Itis perfectly admissible in our model for the median voter to hold no capital, in which case
o™ - co. The right hand side of (48) converges to 1 as o™ -» oo, It 1§ easy to see that the tax
rate which is chosen in this case is identical to the one which would be chosen by 2 pro-labor
government completely disregarding the capitalists’ interests, 1.2, when S=1 in the model
examined in section 3.

10. The classification of countries as democracies or not is generally unambiguous. We defined
as 2 "democracy” a country in which general elections are regularly held and voters can choose
between at least two parties. In any event, we classified the countries before rurning any
regression and we never readjusted the classificabon. For the few "ambiguous” countnies, i.e.
countries which had a regime change in the sample period, such as Spain, Greece and Chile, we
checked whether dropping these countries or changing their classification, affected significantly
our results, This analysis confirmed that our resuits are robust to these semsitivity tests,

11. We also performed these regressions using the log of RTL. The results (available upon

Tequest) are very similar to those presented in Table 9.
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12. Berg and Sachs (1988) however do not distnguish between democracies and non-
democracies and do nrot control for other factors influencing growth.

13. Models of endogenous growth with lobbymng activities have been recently proposed by
Terrones (1989) and Mohtadi and Roe (1990). These models however, are based upon the
assumption of a "representative” consumer-fobbyist. They do not consider a labor/capital
redistributive conflice.

14, Perotti {1990} discusses a model of repeated voting in a growth model. Tabellini and
Alesina (1990) study a two period model with siochastic changes in the identity of the median

voier.



34

References

Barro, Robert (1590): "Government spending in a simple model of economic growth,” Journal
of Political Economy, October.

Barro, Robert and Xavier Sala v Martin {1990): "Public finance in the theory of economic
growth”™ unpublished.

Barro, Robert and Holger Wolff (1989): "Data Appendix for Economic Growth in a Cross
Section of Countries," unpublished, November.

Berg, Andrew and Jeffrey Sachs {1988): "The Debt Crisis: Structural Explanations of Country
Performance,” Journai of Deveiopmenr Econormcs 29, 271-306.

Boylan, Richard, John Ledyard and Richard McKelvey (1990} "Politicai Competition 1n a
Model of Economic Growth: Some Theoretical Results” unpubiished.

Fischer, Staniey (1980} "Dynamic Inconsistency, Cooperation and the Benevolent Dissembling
Government” Journal of Econommic Dynanics and Control vol. 2, February.

Galor, Oded and Joseph Zeira (1988): "Income Distribution and Macroeconomics” Brown
University Working Paper 85-25.

Heston, Alan and Robert Summers (1588): "A New Set of International Compansons of Reat
Product and Price Levels: Esumates for 130 Countnies,” The Rewview of Income and
Wealrth 34, March, 1-25.

Jain, 8. (1975): “Size Distribution of Income: A Compilation of Data,” World Bank,

‘Washington, D.C.



35

Kaldor, Nicholas (1956): "Alternative Theories of Distribution,” Rewview of Economic Studies
vol. 23, No. 2, 83-100.

Kuzmets, Simon (1933): “"Economic Growth and Income Inequality,” American Economic
Review, March, 1-28.

Lecallion, Jack, Felix Paukert, Christian Morrison and Dimitri Gemiolis (1984): “Income
Distsibution and Economic Devetopment: Analytical Survey," International Labor
Office, Geneva.

Mayer, Wolfgang (1984): "Endogenons Tariff Formation,” American Economic Review 74:970-
98s5.

Meltzer, Allan H. and Scott F. Richard (1981); “A Rational Theory of the Size of the
Government, Journal of Polirical Economy, 89:914-27.

Milesi-Ferrett, Gian Mana (1990): "Do "good” or do "well"? Public debt management in a
two-party democracy,” unpublished, November.

Montadi, Hamid and Terry Roe (1990): “Politicai economy of endogenous growti,”
unpublished.

Perotti, Roberto {1990): "Political equilibrium income distribution and growth,” unpublished,
November.

Persson, Torsten and Guido Tabellini (1991): "Is Inequality Harmful for Growth: Theory and
Evidence,” UC Berkeley Working Paper.

Roberts, Kevin W. 8, (1977): *Voting Over Income Tax Schedules,” Journal of Public

Economics, 8:329-40.



36
Rodrik, Dam (1990): "Investment Efficiency Despite Discretionary Capital Taxation by a

Redistributive Government,™ October, unpublished.

Romer, Thomas (1975): “Individeal Welfare, Majonty Voting, and the Properties of a Linear
Income Tax," Journal of Public Economics, 14:163-85.

Tabellini, Guido and Alberto Alesina (1990): "Voung om the budget defict,” Amercon
Economic Review, March, 37-52.

Terrones, Marco (1989): *Influence Achvites and Econoniic Growth,” unpublished,

World Bank (1990): World Development Repori, 1890, Washington, D.C.



37

1 lution 29/
Let us define y, as the partal derivative of y with respect to x. Suppose A > 0. Then

from (25) and (26) one obtains:

wl{r,M+A v lnN)

= (A.D)
a{r,A)+r (N
Using the definitions of y and r, (A.1) implies
1 A2
(N7 = (1] (A2
Eguation (27) can be rewritten as follows:
g e e 3
L (G VIR B:) R (A.3)
B gk pK
If X > 0 then the following condition holds:
7.
@ - {A.4
Y H )
By taking time derivatives of (25), using {A.4) and rearranging, one obtains:
Bo_f (A.5)
B c

Using {A.3) and (A.5) one obtains:
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5::1-5_-:‘+£ (A.6)
(ﬁ}p.K B,uK

Using {A.6) and {25), some algebra establishes the following:

- i
w{r,h) + Ar = 5{]+%Ep(!-n)z} (AT

Let us consider first the case of § = p, in which case the night-hand side of (A.7) simplifies to
§8. By using the definition of w(r,\) given by (10), solving (A.7) and (A.2) for A and r one

obtains:

=85 (A.B)

ul-

T (T

B

(A.9)

Note that (A.8) and (A.9) whick repraduce (28) and (29} 1 the text, hold only for A > 0, thus

for g >_{1l5}‘4}3.

Consider now the case 6 > p. First of all, note that at t=0, (A.8) and (A.9) are the
solutions of this case as well. More generatly, the solution, using (10), (A.7) and (A.2) again
is given by:

¥ = B6{B + (1-Be -}l (A.10)

which reproduce (32) and {33) n the text. Once again, since these solutions are obtaned for
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f = 1oLl (A.11)
T

i
=

A > 0, they hold only forT > [{1-a)}d]=.

Let us consider now the case of A = 0. Consider first the case § = p; thus the relevant

first-order conditions are (25) and a simplified version of (27):

~ K e (T A) = (A12)
By rearranging (25) one obtans:
e fotm) + My A1)
kK Bl (r,A) + A]
(A.5) and (A.12) 1mply (recalling that .':;.. = 4):
LY N\ (A.14)
B c 1.4

{A.13) and (A.14) tmpiy after substituting the expressions for w{r,\), W{7,), w,(r,A} and v.(r,\)

ath = 0:

r{l-a(l-a)dr=} = B5(1-a) (A.15)
which 1s equation {31) in the text.

An analogous procedure for the case § > p, using (27)in the text rather than (A-12)
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leads to (34) in the text,
2.3 The ti i 1 2D
As argued in the text the tume consistent solutions for (7 and A) have to be constant over

time. For constant 7 and A, {38) 1s equivalent to:

1
max (i"‘ﬁ)'}‘(ﬂ}\)ju fe~"dt + Bﬂog[m(r,?\}+kr])fu e¥dr + ﬁ-y(f,)\)h re-tgy (A-16]
A
sth =0 (A.IT)
Problem (A.16) can be rewritten as;

max (1..1,3) wr ) + Epogutr o) + %T(T»)\) (A.18)

TA & ] ]

st A= 0.

‘The solutions {39)/(44) in the text can be obtamed as a result of this optimization problem.

3.) Solution of problem (42)/(45).

The Hamiltorian of this problem can be written as follows:

i
H = log{[m(r)_;(_iK-e-p]K‘}e"‘ + K e opy(nK (A1)

The first order conditions are as follows:



41

£
H = m,{r}i‘;fe o py DK+ ey 0K = 0 (A.20)
¢
~-H,, = —zl-gpe"' = pyy(r) = g, (A.21)
-H, = --%.iw(r)f'e e wy(D) =g {A.22)
c

From {A.17) one obtains:

i
S Tl (A.23)

¢! Okt + iy

In (A.23) 4 E..I.{._f, From {A.20)/{A.23), recalling that (1) = £ one obtains:
X Fi ¥{7) -

i, ) : : ,
E_w = 7r(r)w - ‘Y(T)a“f—, -p {A.24)
axg + w{nl* ¢t

Substituting the expressions for ¥(7), w(r) and ofr) 1 (A.24) and recalling that

¢’ = W{n)I'K* + pK' one obtains (56} in the text.



Table A-1

List of Countries

DEMOCRACIES NON-DEMOCRACIES
Australia {66-67) * avgentina (&1)
Belgium # * Bangladesh {63-64) § #
Canada {61} § * Bolivia (68)
Calombia (64) * Rotswana {72) § *
Costa Rica (69) * Brazil (60) =
Denmark (63) * Burma (58)
Fintand (62} * Chad (58)
France (62} * Chile {68)
Germany (64} * Dominican Republic (69) §
Greece (57} Egypt (64-63) §
India (56-57) * El Salvador (&5)
Israel {57) * Gabon (60)
Italy {48) * Ghana # *
Jamaica {5B8) #* Guatemala (66) § *
Japan {57-538) #* Honduras (&67-68) §
Malaysia (63) * Hong Keng (71) § *
Netherlands (62} * indenesia {71} § *
Hew Zealand (66) § * Iran (59) §
Norway (63) * Irag (56)
Spain (64-65) § * Ivory Ceast (59) *
Sri Lanka (63} * Kenya {69) §
Sweden (63} * RKorea {66)
Switzerland # * Madagascar (60}
United States {69) * Malawi (69) §
United Kingdom {64) * Mexico (63}
Venezuela {(62) * Moroceco (63} *
Niger (60}
Nigeria (59)
Pakistan (63-64) *
Panama (&9)
Peru (61) *

Philippines (61) *
Senegal (60)
Sierra Leone (68)
Singapore # *
South Africa (635)
Sudan {69)

Taiwan (59-60} $
Tanzania (64)
Theiland (62} §
Trinidad and Tobago (57-58)
Tunisia (71}
Uganda (70} $
Uruguay {(67) §
Zambia (59)

The year following each country indicates the date in which income
distribution is measured for the regressions in Tables 4, 5 and 6.

* = pountries included in the regressions of Tables 7, & and 9., # =~ countries
not included in Tables 4, 5 and 6. $ = data obtained from Jain (1973); for
al} other countries data are from Lecallion et al. (1%B4).



Table A-2Z

Summary Statistiecs for the Sample of 67 Countries

Standard

Mean Deviation  Hinimum Haximum
GRE08S 2.18 1.86 -2.83 6.62
GDP&0 2.06 1.86 0.21 7.38
PRIMGO 77.61 30.58 $.00 144,00
Lowest 20% 5.18 2.02 1.60 10.00
Second 20% 9.15 2.41 4.20 14.00
Thira 20% 13.27 3.03 7.00 18.80
Fourch 20% 19.82 3.39 12.40 26.40
Highest 20% 52.58 B.93 35,00 71.00
Hignest 5% 26.47 9.17 11.20 48,30




Table A-3

Summary Statistics for the Sample of 38 Countries

Standard

Mean Deviation  Minimum Maximum
GREO8S 2.66 1.83 -1.70 7.645
GDP&D 2.89 2.15 0.44 7.38
PRIMED 9G.42 26.83 30.06 144.00
Lowest 20% 5.95 1.74 2.40 g.80
Second 20% 10.8% 2.00 5.70 19.70
Third 20% 15.81 2,18 10.70 18.90
Fourth 20% 22.47 1.94 18.40 25.60
Righest 20% 44 89 7.00 36.00 62.60
Hignest 10% 29.38 6.96 20.80 46.20






