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On Alesina and Rodrik: Distributive politics
and economic growth

1 Prelude to Alesina and Rodrik (1994)

The point of departure in the Alesina and Rodrik article is the observed negative
correlation between inequality in wealth (or income) in a country and the per capita
growth rate. The cross-country regression results are reported in tables I and II in
Alesina and Rodrik (1994). Then the authors set up a model to check whether the

observed phenomenon can be explained through the following two mechanisms:

(a) The political mechanism. High inequality leads to strong pressure, by the ma-
jority in the population, for redistribution through some form of progressive

taxation.

(b) The economic mechanism. A high tax rate on capital income leads to a low
after-tax rate of return on saving. This results in low aggregate saving and

investment and thereby in a low growth.

This lecture note attempts to clarify the logic and the derivations in the Alesina-
Rodrik model in more detail than the article does.

But first some supplementary data of interest in relation to the topic is presented
(sorry that the labels are in Danish). Benabou (1996) studied the huge difference in
the growth performance of South Korea and the Philippines over the period 1960-
1990. He observed that the two countries were in 1960 much alike in many respects of
importance for growth, for example initial level of per capita income, size of population,
degree of urbanization, shares of agriculture and manufacturing in the total economy,
and educational level. But there was one respect in which the two countries differed a
lot, namely the degree of income inequality as measured by the Gini coefficient.! See

Table 1.

! Appendix D gives a refresher on the Gini index.




Table 1. Comparison between South Korea and Philippines. Note: column 2-9

give values for 1960.

Tabel X. Veekst og initialbetingelser for Sydkorea og Filippinerne.

Vekst | BNP pr. Indbyggertal Andelaf Landbrugets Industriens Landbrugsvarer  Primaer Primer | Ginikoefficient®
p.a. |indbygger befolkning andel af andel af m.m., andel af  skolegang, skolegang,
bosat i BNP BNP samlet eksport drenge piger
hovedstad
(pct) | (US$)° (mio.) (pct.) (pct.) (pct.) (pct.) (pct.) (pct.)
1960- 1960 1965 1988
90°
Sydkorea 6,7 904 25 28 37 20 100 99 343 336
Filippinerne 15 1133 28 27 26 28 97 89 51,3 457

Kilder: Sgjle 1-2: Penn World Table 5.6. Sgjle 3-7: Lucas (1993), s. 251. Sgjle 8-9: Barro og Lee (1993). Sgjle 10-11:

Benabou (1996).

Anm.: a) Gennemsnitlig veekst i BNP pr. indbygger. b) 1985 PPP korrigerede. ¢) Malt pa husstandsindkomst far skat.

The Gini coefficients in the two last columns of Table 1 are calculated on household

income before tax. For comparison with more developed countries, see the numbers
in the first column of Table 2.

Table 2. Income inequality and its change over time for some developed countries.

Tabel X. Ulighed i personindkomster i forskellige lande malt ved Ginikoefficienten

(niveau og &ndring).

Markedsindkomst

Disponibel indkomst

Ginikoefficient /ndring i pct.  Ginikoefficient  /ndring i pct.

Australien, 1993/94 46,3 30,6

/Endring 1975-1994 36,6 5,2
Danmark, 1994 42,0 21,7

/Endring 1983-1994 11,2 -4,9
Finland, 1995 39,2 23,0

/Endring 1986-1995 114 9,7
Frankrig, 1990 - 29,1

/Endring 1979-1990 - -1,7
Tyskland, 1994 43,6 28,2

/Endring 1984-1994 1,2 6,4
Italien, 1993 51,0 34,5

/Endring 1984-1993 20,8 12,7
Holland, 1994 42,1 25,3

/Endring 1977-1994 14,2 11,8
Sverige, 1994 48,8 234

/Endring 1975-1994 17,3 0,9
USA, 1995 45,5 34,4

/Endring 1974-1995 13,1 10,0

Kilde: OECD, Economic Outlook, Dec. 1997, s. 51.



Whereas the Gini in South Korea in 1965 as well as 1988 is below these numbers,
the Gini in the Philippines is above. (In passing, notice the indication in Table 2
of a tendency since the middle of the 1970s to an increasing Gini in the developed

countries, possibly caused by skill-biased technical change.)

2 Elements of the Alesina-Rodrik model

The Alesina-Rodrik model is a reduced-form AK model with heterogenous population.
Although preferences are the same across individuals, initial resources differ. The
setting is a closed economy with government. There is perfect competition in all
markets. Firms maximize profits. Population is assumed constant. Households are of
the Ramsey type with infinite horizon.

To comply with our usual notation, we let capital letters denote firm inputs as well
as aggregate variables, whereas Alesina and Rodrik use small letters for both. We also
write the growth rate of a variable x in the usual way, i.e., as &/x, whereas Alesina
and Rodrik write it as .

Firm j has the production function
Vi = AKS(GiLjy)'™®, 0<a<1,A>0, j=1,2,...m, (1)

where (G is a nonrival productive service provided free of charge by the government
(e.g., think of non-overloaded infrastructure® or technical information services available
on TV and the internet).

There is a balanced budget and wealth taxation:
Gy =71V, =1K;, 7> 0, (2)

where V; is aggregate private financial wealth. In the considered closed economy, where
government debt and natural resources (for instance land) are ignored, V; equals the
value of the capital stock, K;. The tax rate 7 is a wealth tax (also called a property
tax or net worth tax). Unfortunately, Alesina and Rodrik (p. 469) call 7 a “capital
income tax”, which it is not. If 7 were a capital income tax, it would result in the
after-tax capital income (1 — 7)r;V;, where r; is the real interest rate. The actual
after-tax capital income in the model is, however, (r, — 7)V;, cf. (12) below.

We follow Alesina and Rodrik and introduce, from the beginning, the slightly

artificial assumption that the wealth tax 7 must be kept constant from now to infinity

2Here ignoring that this should really be modelled as a stock.



(say, for constitutional reasons) and that voters once for all vote about the size of this
constant 7, cf. Section 4 and 5 below. No other kinds of taxes are ever considered.

The authors have some vague remarks about the possibility of interpreting K; as
“broad capital”. My personal preference, in the context of this model, is to interpret
K, as just physical capital. That makes the whole story more concrete.?

The dynamic resource constraint at the aggregate level is
K=Y, -G -G, (3)
where we follow Alesina and Rodrik and ignore capital depreciation (6 = 0). From

now, we suppress the explicit timing of the variables when not needed for clarity.

2.1 Factor prices and aggregate production function in equi-
librium

At any time t firm j takes the going G as given. Profit maximization under perfect

competition leads to

% = aAKSY(GL) = adkSTIGI = 7, (4)
J

aY} avl—arT—« arl-a

. = (1-aAKFGTL7® = (1- ARG = w, ©)
J

where k; = K;/L; and w is the real wage. Since the chosen k; is seen to be the same

for all firms, assuming clearing in factor markets we have

S L L

where K is the aggregate amount of capital in the economy and L is the aggregate

k; i=1,2,....m, (6)

labor supply, an exogenous constant.? Substituting the government budget constraint,

cf. (2), and (6) into (4), we find the equilibrium real interest rate
K a—1 1—a l-—a — /
r= ozA(f) (TK) = aA(LT)"* =7r(1), (1) > 0. (7)

Thus, the equilibrium real interest rate is an increasing function of the tax rate, 7.

Why? A higher 7 provides a higher level of the productive service, G; due to the

3And we do not have to worry about the aggregation procedure upon which a “broad capital”
concept would have to rest.

4That is, there is no population growth. Alesina og Rodrik normalize L to 1, but that is not a
good idea in a model like this, because L is an important parameter in view of the strong scale effect
of the model. (Unfortunately, in the early endogenous growth literature it was quite common to hide
undesired strong scale effects this way.)



complementarity in the production function, this implies a higher marginal product
of capital, hence, in equilibrium, a higher interest rate.
Similarly, the equilibrium real wage w is determined by

w=(1-— a)A(%)O‘(TK)l_O‘ C(1— ALK = w(n)K,  W/(1)>0. (8)

The interpretation of the positive effect on w of a higher 7 is analogous to that for
r above. Moreover, note that a greater aggregate capital stock, K, leads to a higher
real wage. Two mechanisms lie behind this. First, physical capital is complementary
to labor® so that more physical capital implies a higher marginal product of labor.
Second, more physical capital in the society means more private wealth in the society,
hence, for given 7 more tax revenue and therefore a higher level of the productive
service G.

Since all firms choose the same capital intensity, it is a simple matter to derive
an aggregate production function. Indeed, GDP (here = NDP) =Y = > Y =
Syl = X, ARG L = Y, ARG L; = A(K)Gie Y L = A(K)eGi-L
= AKY(rtK)'7e['7@ = (1L)'"“AK, i.e.,

Y = A(t)K, where  A(r) = (rL)'"*4, A'(r) >0. 9)

The model is a reduced-form AK model in that (7) shows that the interest rate is a
constant and (9) shows that the output-capital ratio is constant at the aggregate level.

Aggregate factor incomes after tax are

Y, = [r(t)—7]K, and
Y, = wL=w(r)KL,

respectively. Is national income equal to aggregate value added (GDP) — as it should

be in a closed economy? Let us check:

national income = aggregate income =Y, + Y, +7K =1r(1)K +w(r)KL
= [aA(LT)" "+ (1 = a)AL* 7" L] K
— A(LT)'"°K = A(r)K =Y = GDP, (10)
hence, OK!

°This is always the case when we have a two-factor neoclassical production function with constant
or increasing returns to scale.



2.2 Heterogeneous population

Individual no. i has, at time ¢, the resources (I;, k;;), where [; is this person’s inelastic
exogenous labor supply, which is assumed time-independent,® and k;; is his or hers
financial wealth, which through saving varies over time. We have ) k; =V, = K,
that is, the sum of individual financial wealth equals aggregate private financial wealth
which in turn equals aggregate physical capital. Aggregate labor input is >, l; = L.
We choose the measurement unit for labor such that L = population size, so that L is
not only aggregate labor supply but also the number of (infinitely-lived) individuals
in society.

Consider the factor proportion I;/ky, i = 1,2,..., L. Alesina and Rodrik focus on

person 7’s relative factor-proportion,

li/L li/ kit
o = = > 0. 11
ki/K: LK, (11)

We shall refer to o; as person i’s relative factor endowment. Here, for simplicity, the

model ignores that some individuals might have zero or negative financial wealth. In

any case, 0; can be seen as a measure of how dependent person i is on labor income

relative to capital income (compared to the average individual in society). In Section

3 we shall see that o; is time-independent (this is the reason it has no time index).
We have:

o; = 0: person i is a pure capitalist;

o; > 0 but low: person i’s dependency on labor income is positive, but low;

o; > 0 and high: person ¢’s dependency on labor income is high;
%

o oo : in the limit person 7 is a pure proletarian.

If all persons had the same factor endowment, we would have
K
(L ki) = (1, Tt)’ ando; =1, i=1,2.. L.

On the other hand, a person with o; = 1 need not have (I; ki) = (1,%%); the only
thing we can infer from o; = 1 is that person ¢ has the same factor proportion as the
“average” person, i.e., l;/k; = L/K;. If all individuals have more or less the same
l;, we can view the relative factor endowment, o;, as an indicator of relative wealth

poverty (where “wealth” refers to financial wealth, not human wealth).

6We say “effective” labor supply to underline that may be the individuals do not differ wrt. hours
supplied, but wrt. the productivity of their labor.



2.3 Economic behavior of individual

It is assumed that all individuals have infinite horizon and the same preferences, given
by a logarithmic instantaneous utility function and a constant rate of time preference
p > 0. The economic decision problem for individual 7, as seen from time 0, is:

max Ui:/ (logcit)e dt  s.t.
0

(cit) 2

Cit > O,
ki = (1) — 7] ki + w(T) K4l; — cir, ko given, (12)
thm kire™ Jolr(m)=lds >0, (13)

where 7 taken as given. Here k;; is seen as the individual’s financial wealth which is
here, for completeness, allowed to be negative; by imposing the No-Ponzi-Game con-
dition (13), solvency is ensured. (If there were no loan market and k;; were interpreted
as physical capital directly possessed by individual 4, (13) should be replaced by the
requirement k; > 0 for all ¢ > 0.)
From the FOCs we get the Keynes-Ramsey rule
Cit _
% r(r) == p= (1), (14)
The transversality condition is

lim kiye™ Jolr(r)=rlds — (15)

By (14) we see that the growth rate of individual consumption is the same for all

individuals (because they have the same 6 and p).

3 Economic development for a given tax rate

Combining the aggregate accumulation equation (3) with (2), (10), the Keynes-Ramsey
rule (14) and the transversality condition (15), it can (in the usual way for AK-style
models) be proved that

ki Ca K, _ iy

o, =) o= = (16)
Indeed, this is what we should expect, since we have an AK structure (constant after-

tax interest rate and constant output-capital ratio, cf. (10)).” Since (16) shows that

TOf course, it is also important that this AK structure is embedded in a kind of Ramsey-style
household sector. If the AK structure were part of an overlapping generations framework, the con-
clusion (16) would not be valid.



individual financial wealth grows at the same rate for all individuals, the relative factor
endowment, o;, of every individual will be constant over time (as was hinted at above).

To ensure positive growth we assume:
QA(LT)'™™ — 7 > p. (A1)
Given (A1), (1) =r(r) — 7 — p > 0.® Moreover,

Y(r) = 7Y(7)—1=(1—a)aAL' 7 — % 0 for r'(7)
[(1— a)aAL ] = 7, (17)

AV
\.l—\

VIIA

i.e., for 7

Fig. 1 illustrates. An increase in the tax rate 7 has two effects that go in opposite
directions. On the one hand, a higher 7 means a higher level of productive services,
G, and therefore a higher Y/K (see (9)), which implies a higher growth potential.
On the other hand, a higher 7 means both more preempting of output and more
‘distortion’ of saving incentives’ and therefore lower growth. Starting from a low 7,
when 7 increases, the first effect dominates until 7 = 7*. A further increase in 7
lowers growth because the combined preempting and distortionary effect dominates.

This pattern reflects the positive, but falling marginal productivity of G, cf. (1).

4 Voters’ political preferences

First we determine the consumption function of individual 7. Given the AK structure
of the model, we know that the key to the consumption function lies in the first

equality in (16). Indeed, from that equation combined with (12) follows

% = (1) — 7+ w(r)Kil; — % =7(1) =r(r) =7 —p, hence,
» it
% = w(T)Kil;+p or
it
e = [w(r)Loi+ plka, (18)

where we have used that K;l;/k; = Lo; from the definition of o; in (11).

4.1 The tax rate preferred by a given individual

We now ask: given the utility function U;, what level of 7 would person ¢ prefer? The

answer can be found in the following way.

8In this model we need no particular parameter restriction to ensure bounded utility, since the
instantaneous utility function is logarithmic. With logarithmic utility the (absolute) elasticity of
marginal utility (#) equals 1 and so the usual requirement p > (1 — 0)~(7) is automatically satisfied
as long as p > 0.

91t is the after-taxz rate of return to saving that matters for saving.
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Figure 1:

Since k; grows at the constant rate v(7), we have from (18)
cit = [w(T) Loy + pl ke = [w(T)Lai + pl koe” ™" = coe ™", (19)
Consider the problem:
max U; = /oo(log cip)e Ptdt st (19). (20)
T 0

(In Alesina and Rodrik, 1994, p. 474, is added the “constraint” K = ~(7)K, but that
condition is superfluous, since K does not enter the problem.) The problem (20) is
not a dynamic optimization problem, but a purely static problem. Indeed, inserting

(19) gives
U = / [log cio + y(7)t] e 7*dt
0

= logcio/ e_ptdt—l—’y(T)/ te "'dt
0 0

1 1
= log{[w(T)Lo; + plkio} = +(7)— (by partial integration)
p p

= % {log {[W(T)Lﬂi + p] + log kig + ?H = Ui(7). (21)

So U;(7) is the indirect utility function. To maximize U;(7) take the derivative wrt.



1[_W(r)lLoi (1)

U =0=
i(7) p lw(T)Lo;+p p
= (T)w(r)Loi+p] = puf(7)Lo; =
T[l—a(l— )AL = p(1— a)bi(7), (22)
by (8) and the definition
w(t)Lo;  w(t)Lojky  i’s labor income

Qi:

= = = . 23
w(t)Lo; +p  |w(T)Lo;+ plky  i’s consumption (23)

Three questions arise. Does (22) have a solution in 77 If so, is it unique? Finally,
how does it depend on individual i’s relative dependency on labor income, ¢;7 To
answer these questions, we substitute (8) into (23) and the result into (22) to get

(1—a)ALT'"Lo;

_ o l—a, —a] _ _
[t =a)ALTt ) = (- o) T AT

Multiplying by 7! on both sides and ordering, we have
(1= )A(LT)" %0+ p| [7* — (1 — ) AL'™] = p(1 — )AL “0;. (24)

In Appendix A it is shown that (24) has a solution in 7; it is unique since 0 [LH S(24)] /0T
> 0, whereas the RHS of (24) does not depend on 7. In Appendix B it is shown that
U!'(T) < 0. In view of this concavity of U;(7), the value of 7 satisfying (24) is person
1’s preferred tax rate. This value we shall denote 7;.

By (24), the only personal characteristic on which the preferred tax rate, 7;, de-
pends is the relative factor-endowment, o;. Thus, we shall consider the preferred tax
rate as a function of o;, 7, = 7(0;). We can show (see Appendix C) that

or;
do;

=7'(0;) > 0. (25)

This is the key result. It says that the higher is individual ¢’s relative dependency
on labor income, o;, the higher is the tax rate preferred by this individual. The reason
is that the less you depend, relatively, on capital income, the less you are hit by the
wealth tax, but you get the full benefit from the public service G. Viewing o; as an
indicator of relative (financial) wealth poverty, it is clear that the higher this is, the
less important for the individual is the return on wealth as part of total income and

the less important is the growth rate of wealth for the individual.’

10Tn practice labor income is more evenly distributed than financial wealth and income from finan-
cial wealth. Hence, an interesting exercise would be to examine the extent to which the story would,
qualitatively, be the same with an income tax (whether proportional or progressive).

10



From (24) we see that 7; for a pure capitalist (o; = 0) satisfies

¢ = ol —a)AL'™®, e,

)

7 o= [a(1—a)AL Y =77, (26)

from (17). That is, 7(0) = 7*. The intuition is that since a pure capitalist according
to (18) has the consumption function ¢; = pk;, she wants the highest possible growth
in k;, that is, she wants ~(7) maximized.

All other members of society have 7; > 7*. This is because they depend on labor
income and thus have o; > 0, so that, by (25), 7, > 7*. The intuitive explanation

follows from the consumption function (19) which for convenience we repeat here:
cir = [w(T) Lo + p] ke ",

An increase in 7 has both a level effect, via w(7), and a growth effect, via (7). Start
with a low 7 and let 7 be increased. To begin with, both effects lead in the direction
of preferring an even higher 7. This is because (i) w'(7) > 0 for all 7 (cf. Fig. 2); and
(ii) v/(1) > 0 for 7 < 7*. At 7 = 7%, a person who is dependent on labor income will
still benefit from an increase in 7, since 7/(7) = 0 whereas w'(7) > 0 at 7 = 7*. But
with further increases in 7 sooner or later a point is reached where the contribution to
utility of the still positive level effect is exactly offset by the utility cost of the negative
growth effect, since 7/(7) < 0 for 7 > 7*. That point represents the preferred 7;, cf.
Fig. 2.

The fact that the preferred tax rate as a function of the relative factor-endowment
share, 7, = 7(0;), has the properties that 7(0) = 7* and 7/(0;) > 0, implies that
7(1) > 7*. That is, an “average person”, i.e., an individual with (I;, k;;) = (1, K;/L)
and therefore o; = 1, prefers a tax rate above the growth-maximizing tax rate. The
median voter is likely to have a preferred tax rate, 7, above that the “average person”
because the distribution of financial wealth is right-skewed (k™ < K/L), see below.

The two next subsections, which deal with interpretation and put things into per-

spective, may be skipped in a first reading.

4.2 An egalitarian society

We may define an egalitarian society as a society where, from the beginning, everybody

has the same factor endowment, i.e.,

K
li =1,k = TO’ and therefore o; =1, i=1,2,...,L. (27)

11
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Every individual is now a “representative agent” and it is fairly unambiguous what
is meant by a “welfare-maximizing” government. Since everybody have the same
resources, it is natural to give all individuals the same weight in the social welfare
function, that is, the government should attempt to maximize discounted utility of
the representative agent subject to technology and initial resources. In this way, if
we include competitive markets and a wealth tax system as part of the given con-
straints, the “second best” solution is to choose 7 = 7(1), that is, choose 7 so that Uj;
is maximized. This is “only” a second-best solution because the optimization is made
within the constraint that wealth taxation has to be used. The social planner’s allo-
cation (see below) involves higher welfare, but its implementation in the decentralized
economy would require lump-sum taxation.

The fact that 7(1) > 7* combined with G being financed by a wealth tax implies
that second best welfare maximization is not coincident with second best growth
maximization.!!

The aggregate production function can be written ¥ = AK“(GL)'"™ %, cf. the
derivation of (9). Hence, 9Y/dG = (1 — )Y/G, and, since C + K =Y — G, static
efficiency requires 0Y/0G —1 =0, i.e.,

g =1-a.

In the market economy with wealth taxation and 7 = 7* we have, however, G = 7* K,

"' This is contrary to what we found in the model with congestion in Lecture Note 10.

12



and therefore

G K T*
- = *__ = — = * aAilLail = 1— ALliaAilLail — 1— 1—
vy Yy A(T*L)t— (7%) a(l—a) a(l—a) <l-a

from (9) and (17). Even when the market economy with wealth taxation maximizes
growth, the economy “under-invests” in the productive public service. The explanation
is that the service is not financed with a lump-sum tax, but with a distorting tax which

reduces the after-tax return on saving.

4.3 A social planner

In a non-egalitarian society it is less evident what welfare maximization means. How
should different individuals with different initial resources and different opportunities
be weighted in the social welfare function? There is no unambiguous answer to this
question. There are conflicting economic interests and this is where political prefer-
ences and political struggle enter the picture.

As a thought experiment, consider the case where the social planner’s objective
function is identical to the objective function of the “average individual” in society,
i.e., identical to U; for an individual satisfying (27). The planner will, of course,
ensure static efficiency by choosing G/Y = 1 — «; in addition, balancing the initial

consumption level against growth, the planner will choose a growth rate
vsp = @AY (1= ) L]V — p=ad —p,

cf. Lecture Note 10, Section 3, with 6 =1 and § = 0.

We will compare this outcome to that of the market economy with wealth taxation.
First, to maximize growth in that system, we need 7 = 7* and get, from (16), (17),
and (7), the growth rate

v = (1) =aAL'"* [a(l — @) AL 0‘] L [(1 — a) AL R p

= ALY [a(l - @)AL 0] 0

= o As [(1-— a)L]% —p= ozLA p<aA—p=rgp.
Thus, because of the distortionary effects of the wealth tax, the highest possible growth
rate with this tax system is smaller than that chosen above by the social planner who
cares about the average individual.

Second, as we will see below, the politico-economic equilibrium has 7 > 7*. So the

decentralized economy ends up having a growth rate even less than v* and therefore

considerably less than ygp.

13



Figure 3:

5 Policy choice when the majority decides

Fig. 3 depicts a possible distribution of the population according to the relative factor
endowment o; = [;K;/(k;; L) of the members of society. The density function is denoted
f(0) and the median value in the distribution is denoted ¢™. Empirically, we would
expect the median to be higher than the average factor proportion, i.e., ¢ > 1. To
understand this, it is important to realize that Fig. 3 maps the distribution differently
from how wealth distributions are usually graphed. Along the horizontal axis Fig.
3 has 0; = [;K;/(kyL) which amounts to relative (financial) wealth poverty, if all
individuals have more or less the same [;. Indeed, real-world distributions typically
have the property that the wealth-poorest half of the population own far less than half
of aggregate wealth, whereas labor incomes are less unequally distributed. Thus it is
not far out to assume that the [;’s are all approximately the same, while the k;’s differ
a lot, so that o; ~ 1+ K;/(kyL). Since individual wealth, k;, is in the denominator of
the o’s, we get 0™ > 1 as indicated in Fig. 3.

Now, let us see whether we can apply the median-voter theorem. By construction:
1. there is only one political issue, namely the size of the wealth tax rate;
2. preferences are “single-peaked” (U/(1) =0, U/'(7) < 0);

3. there is a monotonic relationship between the relative factor endowment of the

individuals and their preferred tax rate (01;/do; > 0).

Thus the preconditions for applying the median-voter theorem are satisfied (see,

e.g., Mas-Colell et al., 1995). The political solution is that the chosen tax rate will be

14



the tax rate preferred by the median voter, 7. One can say that 7™ is the only tax
rate that does not have a majority against it. Or that in comparisons of tax rates in
pairs, 7™ beats all other proposals.

In the analysis of the economic behavior of the single individual, we assumed
that the individual faced a time-independent tax rate 7. And when we considered
the political choice, it was a once-for-all choice of a forever constant tax rate. A
less extreme interpretation would be that after every electoral period there is a new
voting. We could imagine that if the individuals ezpect an unchanged tax rate after
every election in the future, they will vote sequentially in the same way. So the actual
tax rate will remain unchanged. Thereby their expectations are confirmed. Indeed, in
every new election, the situation is as in the previous election, since the real interest
rate and the wealth distribution are constant over time, whereas the real wage grows
at the same constant rate as consumption and capital.

In the terminology of political economy (the study of the interaction between the
economic and the political sphere of society) the allocation based on the tax rate
T = 7™, with a resulting per capita growth rate v = v(7™), is a politico-economic

equilibrium of the model.

6 Conclusion

We saw that the politically chosen tax rate, 7, is higher than the growth-maximizing
one, which is 7*; further, 7™ is higher, the higher is the median voter’s relative wealth
poverty, o™. Since v/(1) < 0 for 7 > 7% it follows that the realized growth rate
is lower, the higher is ¢™. To the extent that ¢™ — 1 is an indicator of wealth (or
income) inequality,'? the conclusion from the model is that countries (at least more or
less democratic countries) with high wealth and income inequality tend to have lower
per capita growth. In the last section of their article Alesina and Rodrik provide some
empirical evidence (cross-country regression analysis) to support this conclusion.

It is the combination of a political mechanism and an economic mechanism that
gives the negative correlation between inequality and growth. The political mechanism
is that high inequality leads to political pressure for some form of progressive taxation.
The economic mechanism is that a rise in the marginal tax rate distorts saving and
investment incentives and thence leads to a lower growth rate. In models where the

diminishing marginal productivity of capital is not fully offset by other factors, the

2Recall an “average person” has o; = (¢;/L)/(k;/K) = 1. If the distribution of wealth is very
right-skewed, the median person’s wealth, k™, is much lower than the average, which is K/L.
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decrease in the growth rate is only a temporary phenomenon (but with a permanent
level effect). In the present model, which is an AK-style model, the growth effect is
permanent.

A thorough empirical investigation would test these two mechanisms separately.
Alesina and Rodrik do not do this, but Perotti (1996) does. Perotti concludes that the
evidence does not support it. Perotti rather emphasizes social and political instability
as hampering growth. All in all, the relationship between inequality and growth is a
disputed topic. Indeed, Forbes (2000) rejects that there should be a robust negative

correlation between the two.

Postscript From Ramsey-style models with infinite horizon (like the present model)
one gets the impression that capital taxation (in the form of wealth taxes or capital in-
come taxes) and low rates of return on saving are always bad for economic growth. For
a more varied view, see Saez (2002) and Salani¢ (2003). In an overlapping generations
framework one may get different results because in that framework much depends on
the saving by the “young” (those in the labor force), who have relatively little capital
income (cf. Salanié, 2003). It should be emphasized that by overlapping generations
framework we do not necessarily mean Diamond’s two-period OLG model (discussed
in Romer, Advanced Macroeconomics, and in B & S, Appendix to Chapter 3). The
coarse notion of time in this model (a 30-years period length) probably plays down
the role of the rate of return two much. An alternative is Blanchard’s continuous
time OLG model (see, e.g., B & S, Chapter 3.6) which in several respects give results

somewhere in between the Ramsey framework and the Diamond framework.

7 Appendix

A. Proof that (24) has a solution in 7 and that it is unique

O[LHS(24)]

From (24) we have ==—>

= [(1 - a)A(LT)l’aai + p] ar® 4 [Ta —a(l - a)ALlfa] (1- oz)QALlfar*agi
- [(1 — a)A(LT) "0, + p] ar® !t 4 [1 —a(l - @)ALl—aT—a} (1 - a)2AL" g,
>0 (28)

where the inequality holds at least in a neighborhood of the optimal 7. The positive
sign in (28) arises in the following way. The term in the first brackets is always positive.
The term in the second brackets is equal to the left-hand-side of (22), which is non-

negative, since the right-hand-side of (22) is non-negative. The positively sloped curve
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in Fig. 4 shows the left-hand-side of (24) as a function of 7, and the horizontal line in
the figure shows the right-hand-side of (24). The figure illustrates the determination

of 7;, person i’s preferred tax rate.

B. Proof that U/ (1) <0
From (21) we get

v =

(w(T)Lo; + p)w"(T)Lo; — (W' (T)Loy)*  ~'(7)
Lot )P AL

since v"(7) <0 for 7 = 7; > 7%, and W’(7) < 0.

C. Proof that % >0
Totally differentiating (24) gives

(1= )A(LT) %0 + p] ar®Hdr

+ [7* —a(l = )AL ] (1 — )AL [ %do; + 0(1 — a)7*d7]
= p(1 - )AL do; =

{[QA=a)A(LT) 0+ p]ar® "+ [1 = a(l —a)AL"*77%] (1 — a)?AL" %0, } dr
= {p(1—a)?’AL"* = [1 —a(l — )ALT ] 7(1 — @) AL'*} do; =

or p(1—a)?ALY"* —[1 —a(l — a)ALT | 7(1 — a) AL
do; (1 —a)A(LT)'20; + plate L + [1 — a(l — a)AL*2r=2] (1 — a)2 AL 20,
p(1 — a)?ALY — p(1 — a)0;(7)(1 — a) AL~
= ( ) 8(LHS(24)> (7)( ) (from (22) and (28))
or
- 2 -« N,
= pll =) iis(zf)l bi(7)) >0 (since 6;(7) < 1, and M/Ha—% > 0 by (28)).
or

D. The Gini index of inequality

The Lorenz curve Let P denote the from-below-accumulated share (P for ”pro-
portion”) of population. Thus, if we consider the 20 % poorest, P = 0.20. For the
100 x P % poorest persons in the population, the Lorenz function (for the income
distribution) gives these persons’ share of aggregate income (due to negative capital

income).
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Figure 4:

To be more precise. Let

y = personal income,

x = a given level of income,
F(z) = fraction of population with y < z, (29)
f(z)

gy = / yf(y)dy = average income
0

= F'(x) = density function

In the formula for 7 we have ignored that some persons may have negative income.

The Lorenz function is defined as a function L : [0, 1] — R, satisfying

_ bWy

P = F(z) = L(P) -

(30)

The Lorenz curve is the graph (P, L(P)), cf. Fig. 5. Thus, the Lorenz curve traces
out the income share of the 100x P % purest people in the population for P going
from 0 to 1.
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Figure 5: The Lorenz curve L(P) (showing the income share of the 100x P % purest
people in the population).

The basic formulas can also be presented in the following way. Let

N = measure of population size
f(y)dy =~ fraction of population with income in the interval [y,y + dy], (31)
Nf(y)dy ~ measure of the population with income in the interval [y, y + di(32)

Y = N / yf(y)dy = aggregate income in society,
0

> Y
(] / yf(y)dy = N = average income,
0

The Lorenz function L : [0,1] — R is then defined by

N (¥ d
P=F(z) = L(P) = w (33)
The Gini index The Gini index (also called the Gini coefficient or the Gini ratio)
is defined on the basis of the Lorenz curve and is a measure of the degree of income
inequality in society. The Gini index is defined as
B fol(P — L(P))dP  hatched area in Fig. 1«

ni = = = . 4
G 1/2 area of triangle OCD  a+b (34)

We divide by 1/2 (or with the area of triangle OC'D) in order to get a number between

zero and 1. A high value of GGini means high degree of inequality in the distribution
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of income. If everybody had the same income, then the Lorenz curve would coincide
with the 45° line in Fig. 1, and the Gini index would be zero.

If the patched area (“the cigar”) in Fig. 1 is called a, and the area of triangle
OCD is a+ b, then we can also write (34) as

a a 1
Gini = =—=2a=2(=—-b)=1-2b 35
i =3 = 1p =250 ’ (35)
Wherewehaveusedthataqu:%xlxlzé,sothata:%—b.

One can show that

. 1 [ [
Gini = - / / ly — x| f(x) [(y)dady. (36)

Thus the Gini index can be interpreted as (half of) the expected income difference be-
tween two randomly chosen individuals (expressed as a fraction of the average income
in the total population).

As an alternative to the above continuous formulation, one can start from a num-
bering of the persons, ¢ = 1,2, ..., N, with corresponding incomes y; 2, ..., yn. Then it
can be shown that the discrete definition of the Gini index corresponding to (34) and
(36) above is

NS

Lyg~g by
e T Y
Gini = o7 2.2 Az (37)

which is a number between 0 and Y=L, This formula gives us the Gini index as (half
of) the average income difference for all pairs of individuals divided by the average
income in society.

Notice that the Gini index is scale invariant in the sense that if all members of
society have their income multiplied by the same positive factor, then the value of the
Gini index is not changed. This is a “natural” requirement for a measure of income
inequality (the relative income differences should matter, not the absolute).

For calculation of the Gini index in practice one can use the covariance routine, a

standard tool in any statistics software package. Indeed, it can be shown that
2
Gini = =Cov [y, F(y)], (38)
Y

that is, the Gini index is 2 x the relative covariance between the income levels and
their “rank”.

When measuring income inequality it is important to be explicit about the unit of
observation: (a) is it income of an individual or a household, (b) is it income before

taxation and transfers or after, and (c) is it annual income or life time income? Another
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interesting variable to consider is financial wealth (and in less developed countries land
ownership). The inequality in the distribution of financial wealth can be measured by
a Gini index in a way analogue to the above. For almost all (or simply all?) countries
for which there are data the Gini for wealth inequality is considerably higher than
that for inequality in annual income.

There exists a huge literature on advantages and disadvantages of different mea-
sures of income and wealth inequality and of their possible role in social welfare func-
tions. The Gini index is just one of these measures. The reader is referred to the list

of references.
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