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Abstract

This paper constructs a dynamic analysis of the growth and distribution
models of Das and Ghate (2004) and Alesina and Rodrik (1994) when leisure
is valued by agents. When leisure enters the utility function, we show that the
tax rate on capital income chosen in a political equilibrium is lower than the
growth maximizing tax rate. This slows growth down, but for a very different
reason than in Alesina and Rodrik (1994). Here, unanimity holds, and slower
growth comes together with valued leisure, while in AR, slower growth comes
from conflicting choices over the tax rate, with a capital poor median voter
prevailing. Our results generalize the work of Alesina and Rodrik (1994) and
Das and Ghate (2004) in two ways. First, we assess the impact of redistributive
politics on growth by looking at the effect of income inequality on the tax
rate and labor supply. Second, using the set up of Das and Ghate (2004),
we provide a dynamic analysis of Alesina and Rodrik (1994) where majority
voting determines the extent of distribution, and thus, a relationship between
inequality and growth. The general insight gained from the analysis is that
characterizing the transitional dynamics in a model of redistributive politics

and growth with endogenous leisure is not intractable.

KEYWORDS: Distributive Conflict, Endogenous Distribution, Median Voter Theo-
rem, Endogenous Growth, Positive Political FEconomy
JOURNAL OF ECcONOMIC LITERATURE Classification Number: P16: Political Econ-
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1 Introduction

This paper constructs a dynamic analysis of the endogenous distribution and growth
model of Das and Ghate (2004) when leisure is valued by agents. Following the sem-
inal work of Alesina and Rodrik (1994) - henceforth AR - a large body of theoretical
work has addressed the impact of income distribution on economic growth via the
implied pressure for redistribution.! However, in summarizing the recent literature on
income distribution and growth, Drazen (2000, p. 473), observes that several growth
and distribution models (where inequality is defined in terms of the functional dis-
tribution of income), “lack transitional dynamics”, a feature “dictated ... by the
difficulty in solving for a simultaneous political and economic equilibrium.” Das and
Ghate (2004) - henceforth DG - to the best of our knowledge, are the first authors to
add transitional dynamics to the growth and (exogenous) distribution framework of
AR

Using the framework of Das and Ghate (2004), we construct a model of redistrib-

utive politics and growth with transitional dynamics and endogenous leisure. The

1See Aghion, Caroli, and Garcia-Penalosa (1999) for an extensive review.

2See Das and Ghate (2004) for a more detailed discussion on the important differences in the
models of DG and AR. In DG, households have finite lifetimes. In AR, agents have an infinite
horizon. DG show that the steady state factor holding ratios across agents converges to a mass
point that is independent of the initial distribution of capital. Because there is convergence in factor
holding ratios in DG, every household’s preferred tax rate is the same, and equal to the growth
maximizing tax rate in the long run. There is no distributive conflict. This contrasts with AR, in
which the steady state factor holding ratios of agents is pinned down by the initial distribution of

capital across agents. This perpetuates distributive conflict.
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emphasis is on income inequality and transitional dynamics. Majority voting de-
termines the extent of redistribution and thus a relationship between inequality and
growth in a simple way. Households live only for one period, enjoy utility from leisure,
and care about the future level of the capital stock. Households inherit bequests and
pay taxes on their inherited income. This simple setup allows us to study the simul-
taneous evolution of growth and distribution when leisure is valued by agents.

When labor-leisure is exogenous (or households have no choice at all), the factor
holding ratios of agents converge to a mass point that is independent of the initial
distribution of capital, as in Stiglitz (1969). There is perfect convergence of interest
across individuals about the tax rate, or unanimity. There is no distributive conflict
in the long run. These results are consistent with DG. When we endogenize leisure,
we show that there is still perfect convergence in the factor holdings of agents, i.e.,
the median and average household’s factor holdings coincide in the steady state. As
in the case where leisure does not enter the utility function, there is unanimity, and
no distributive conflict. However, because households value leisure, their preferred
tax rate is lower than the growth maximizing tax rate as households work less and
choose to tax themselves less. This leads to lower growth. Importantly, lower growth
obtains for a different reason than in AR. Here unanimity holds and slower growth
comes together with valued leisure, while in AR, slower growth comes from conflicting
choices over the tax rate, with a capital-poor median voter prevailing.

While the basic framework constructed here is similar to DG and AR, there are
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three differences. First, we allow households to value leisure. This makes the growth
rate, the distribution of wealth, labor supply, and the tax rate simultaneously endoge-
nous.®> When leisure enters the utility function, we show that the tax rate chosen in
a political equilibrium is less than the growth maximizing tax rate. This is in direct
contrast to DG, where both tax rates are the same, while the inequality is reversed
in AR: i.e., the tax rate chosen in a political equilibrium is greater than the growth
maximizing tax rate. In this model however perfect equality holds in capital holdings
and hours worked across agents in the steady state, whereas in DG, perfect equality
holds in terms of factor holding (capital-skill) ratios in the steady state. This is the
main difference in the unanimity results in DG and the current framework. In both
of these models, initial inequality is not preserved. In contrast, in AR, factor holdings
are constant and initial inequality is preserved in the steady state.

Second, we consider a more empirically plausible specification of the government
budget constraint in which public infrastructure - the source of labor augmentation in
the model - is financed by a tax on capital income as opposed to a tax on the capital
stock. Like DG, the equilibrium tax rate is determined by majority voting. However,
the setup used in our model contrasts with some other papers in the endogenous
growth literature, such as Yamarik (2001), who studies the effect of non-linear taxa-

tion in an AK growth model. Yamarik (2001) shows that an inclusion of a non-linear

3This contrasts with both AR and DG. In AR, the growth rate and the tax rate are endoge-
nous, while distribution is exogenous. In DG, the growth rate, the tax rate, and distribution are

endogenous, but labor is exogenous.
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tax structure (i.e., progressivity) into an AK growth model introduces the convergence
behavior of the neo-classical growth model while retaining the steady state growth
properties of the AK model. There are several differences. First, unlike Yamarik
(2001), the interest here is on the redistributive effects of taxation, not on the distor-
tionary effects. Further, Yamarik (2001) adopts a representative agent framework to
focus attention on the agent’s decisions when future tax rates are connected to current
decisions. This contrasts with the current setup wherein agents have finite lifetimes.
However, like Yamarik (2001), we show that the inclusion of the above tax structure
introduces transitional dynamics while preserving the steady state properties of the
AK model.

Finally, in DG agents are heterogenous with respect to skill. In the current setup
agents are differentiated on the basis of their capital holdings. This permits complete
equality in capital holdings across agents in the steady state. This difference in
modeling strategy does not alter any of the results and simplifies the characterization
of the transitional dynamics considerably.

In sum, the contribution that this paper makes is to provide a dynamic analysis
of DG and AR where the distribution of income evolves endogenously and leisure
enters the utility function of households. The emphasis of the model is on income
inequality and transitional dynamics. The advantage of the framework is that it offers
a simple way to study the simultaneous evolution of growth and distribution in which

the transitional dynamics can be characterized in a tractable way.
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The paper is structured as follows. Section 2 outlines the model. Section 3
characterizes the optimal tax rate of households under endogenous and exogenous
leisure. Section 4 discusses the implication for optimal tax rates on growth and

inequality in the long run. Section 5 concludes.

2 The Model

We first solve the household’s problem with labor supplied endogenously. The popu-
lation, or number of households, N, is given. Each household is differentiated on the
basis of its capital holdings, K}, whose distribution is assumed to be continuous on
a finite support, R,. We assume that the distribution of K} is skewed to the right,
which implies that the median household’s capital holdings is less than the mean
household’s.* The aggregate stock of capital is given by K = >V Kj,. Capital is the
only accumulable factor in the model.

A single good is produced in the economy according to a Cobb-Douglas production
technology, given by

Y, = KNG Hy)'™, (1)

where Y; is aggregate output at time period ¢, K; denotes the aggregate capital
stock in the economy, H; is the aggregate labor supply in each period, and G is

a public infrastructure input which is the source of labor augmentation. Following

4As will be seen later, this construct permits us to use the capital-labor holding of the median

voter relative to the mean voter as an index of wealth inequality in the model.
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the endogenous growth literature, we interpret K as both physical as well as human
capital. Hence a € [0, 1] is the private return to physical capital as well as human
capital. We require the regularity condition, a > %, to ensure that the return to
capital is positive in equilibrium.’

We assume that the public infrastructure input, G, is financed by a specific tax,
7 € [0,1], on capital income in each period. This specification is more empirically
plausible, and departs from both AR and DG, who assume that infrastructure is

financed by a tax on the capital stock, or wealth. The government budget constraint

is balanced in each period, and given by
Gy = i Ky, (2)

where 7, is the competitive rate of return to capital. Given (1), the rental rate to

capital, r;, and the wage rate, w;, are given by,

Ty = ¢(Tt)Ht1;a7 (3)
and
wy = g(Tt)Ht%Kta (4)

1— —a
a

a —a 1
respectively, where, ¢(1;) = ait, * , and () =(1— a)alTTt «~ 6 This allows us to

SWith a narrower interpretation of K as physical capital, it would be empirically implausible to
assume that a > %, but it is not so when capital is interpreted more broadly as we do here. Further,
according to Barro and Sala-i-Martin (1995, p. 38), even a value of @ = .75 is quite reasonable. The
assumed restriction on the parameter, a, also ensures that the tax rate under endogenous labor is
strictly less than 1.

6Both the return to capital and the wage rate are in increasing in the tax rate because of the
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write the after tax rental - wage ratio as

Lot )
Wt (1 — &)Kt'

Without any loss of generality, we assume that capital depreciates fully in each period.

Following Aghion and Bolton (1997), agents are assumed to live for a single period.
In each period, household’s are endowed with a single unit of time which they allocate
optimally between labor and leisure. At the end of the period, a replica of each agent
is born, for which agents leave a bequest, and then die. Hence, at time ¢, the A"
household derives utility over consumption, Cjs, a bequest Kp;11, and leisure, 1 — Hy,,
where Hj, is the amount of labor supplied by the h*" household in time period t. The
utility function U : ]Ri — R, satisfies the standard properties, and is assumed to be
Cobb-Douglas.”

The timing of events is as follows. Production occurs at the beginning of each
period. Once production occurs, households make their consumption, bequest, and

labor supply decisions, and then die. We assume that the tax rate is known before

positive effect of infrastructure on factor rewards. While the wage rate is linear in capital, the
marginal product of capital is independent of the capital stock, as in an AK setup. This is because -
in contrast to the standard setup where the interest rate is determined from the marginal productivity
of capital (r = f(MPk(K,-))) - here, because of the dependence of the marginal productivity of
capital on public infrastructure, and via taxation on the capital stock, the interest rate is determined
from the relation r = f(M Pk(r)). Output depends on the aggregate capital stock in linear fashion,
which leads to AK growth in the steady state

"We choose this setup to keep the inter-temporal wealth distribution tractable. Alternatively, we
could allow agents to care about the utility of their children, as opposed to the level of capital that
they bequeath. The results would be qualitatively similar to the current setup, and so we retain the

current framework for analytical tractability.
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households make their consumption, bequest, and labor supply decisions.

The household’s problem is to maximize
Mazx O KP (1 — Hy)' o0 (6)
Chits Knt+1,Hnt ~ ht *> ht+1 ht

subject to

Cht + Knip1 < wiHpe + (1 — 1) Ky, (7)

where a € (0,1), 8 € (0,1), and a + < 1. The optimization exercise implies the

following household decision rules,

Ch = %Kht+la (8)
K = L H 1—mn)K 9
ht+1 = a+ﬁ{wt nt + 7 ( 7)) Kt} 9)
and
H=(a+9) - (1—a- ) =T, (10)

Equations (8), (9), and (10), summarize the individual household equations in the
model. Equation (8) governs optimal consumption. Equation (9) is the household
capital accumulation equation: it says that next period’s capital is proportional to
current disposable income (i.e., wage income plus after-tax capital income). Equation
(10) is the household labor supply equation and is increasing in the tax rate on capital
income: i.e., %LT’? > 0.

To obtain the aggregate labor supply and capital accumulation equations, we ag-

gregate across households. Noting that Y Hy, = H,, using (5), and re-arranging

10
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equation (10) leads to an expression for aggregate labor supply determined endoge-

nously as a function of the tax rate,

N(a+6)(1—a)
(1—a)+a(l—a-06)(1-m7)

H, = H(r) = (11)

Let (1) = (1 —a)+a(l —a—3)(1 —7).% Intuitively, a rise in the tax rate reduces a
household’s return to capital, and therefore its capital income. This leads households
to supply more labor. When a + 8 = 1, households do not value leisure, and supply
their entire time endowment as labor exogenously. This implies that H; = N, or that
the aggregate labor supply is simply the household per-period time endowment (1)
multiplied by the number of households (N). Having determined H, equation (9)
implies

l1—a

Kins = L AEmH ™ + 9(m)(1— m)H,™ } K. (12)

Equations (11) and (12) denote the aggregate decision rules for labor and capital,
respectively.

We now obtain the growth maximizing tax rate. Define the economy growth rate
as g1 = K;(—“:l.g To obtain an expression for g;11, we begin with the household capital
accumulation equation, (9). Substituting out the expression for Hj; (using (10) in
(9)), aggregating across households, and simplifying implies

Kt+1 = ﬂ{Nwt+rt(1 —Tt)Kt}. (13)

8When 7 = 1, H = N(a + f3), and when 7 = 0, H = % < N(a+ ). It is easy to
verify that H (1) >0 Vr € [0,1].

9More accurately, g;;1, refers to the growth factor or gross growth rate. We use these terms

interchangeably.

1
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From equation (5), the wage rate can be expressed as

(1 — a)KtTt
&Ht ’

Wy =

(14)

Using this expression for w;, the expression for the rental rate in (3), and substituting

the expression for H; from (11) into equation (13) implies that

l—a

Gr+1 = constant - {(1 —a) +a(l —7)}(mH) =, (15)

where the constant term is given by the expression, (O‘Eﬁ )¢5, Equation (15) in

conjunction with equation (11) determines the long run endogenous growth rate of
the economy. Note that the growth-tax curve takes the inverse U-shape form, as in
Barro (1990) which leads to a unique growth maximizing tax rate. This is because
the tax rate enters both positively (both directly as well as through aggregate labor
supply) as well as negatively in expression (15). The positive effect of a higher tax
rate comes from the growth enhancing effect of more infrastructure (G), as well as
the positive effect of higher labor supply from (11). However, when the tax rate on
capital income becomes sufficiently high, this reduces the net return to capital, which
reduces investment and growth. Hence, there exists a unique growth maximizing tax

rate, which we denote as 77.

2.1 Exogenous Labor-Leisure

We now solve the problem when agents supply their entire time endowment inelasti-

cally in each period, i.e., « + 3 = 1. When labor is exogenous, the wage rate is given

12
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l1—a

by w; = (1) Ky, where (1) = (1 — a)alTTaTt%, while the return to capital is given
by, 7 = ¢(r;) = {ar}™*}a, where we have normalized N = 1. Deriving the house-
hold decision rules like before, and aggregating the household capital accumulation

equations leads to the aggregate capital accumulation equation,

Ky = ai[wt + (1l — 1)Ky = B

Iy ot ﬁ[(Ttrt)l_a — | K. (16)

Define the growth factor as, g,y 1 = Kf’g L. It is straightforward to verify from (16)

that the growth maximizing tax rate is'°

1 _
74 ? (17)

a

where 79 denotes the growth maximizing tax rate when ao + § = 1.
We now provide a sufficient condition for the existence of a unique growth maxi-
mizing tax rate under endogenous labor-leisure (« + 3 < 1) and compare it with the

growth maximizing tax rate under exogenous labor-leisure (a 4 5 = 1).

Proposition 1 Suppose a4+ 3 = 1. Then, the unique growth maximizing tax rate is

given by

1—a

(18)

-
r a

Suppose a« + 3 < 1. If 2a —1 > a(l — a — B)(1 — a), then there exists a unique

growth maximizing tax rate under endogenous labor leisure which exceeds the growth

10T obtain an expression for the growth maximizing tax rate, note that by Euler’s theorem,
Y, = g—};Kt + g—gHt = r Ky + w; where we normalize H to 1. This implies w; + r4(1 — ) K; =
wy + re Ky — mr Ky = Yy — r K. Substituting out for Y; and differentiating with respect to the tax

rate yields the desired result.

13
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mazimizing rate under exogenous labor leisure,i.e.,

1—a

(19)

g 9 —
TS > TE =
€ x a

PrOOF. See Appendix. K

As shown in the appendix, the growth maximizing tax rate is obtained from
differentiating the expression for the growth rate with respect to 7 in (15). After

manipulation of the first order equation, this leads to the expression,

ad(n) _(1—a)ll-a)+al—-a-F (20)

(1 —am) ar;

MC MB

Note when a+ 3 = 1, or labor is supplied exogenously by households, then the above

expression becomes,

a l1—a
_{1-a) 1)
(1 —amn) ar;
——— ——
MC MB

which leads to the growth maximizing tax rate when a4+ 3 =1: 77 = ITTG

Substituting the expression for §(7;) in (20), it is more convenient to re-write

equation (20) as™

(1—a)f{arn—(1—a)}=1—-a—-7Ha[(l—a)(l—ar)—a(l—r71)ar]. (22)
Mc MB

Equation (22) can be used to plot the marginal cost and benefit schedules corre-

sponding to the growth maximizing tax rate under a + < 1 and a + = 1. This

1See the appendix for details.

14
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is illustrated in Figure (1). The growth maximizing tax rate is obtained when the
marginal benefit of an increase in the tax rate on capital income is exactly equal to
the marginal cost of higher taxes. However, as (22) shows, changes in o+ ( only
affect the marginal benefit schedule, and not the marginal cost schedule. In particu-
lar, as a + 3 — 1, the marginal benefit of higher taxes falls for each value of the tax
rate. This leads to a reduction in the growth maximizing tax rate. When a+ 3 =1,
the marginal benefit schedule intersects the marginal cost schedule at 79 = 1%““: in
this case, the marginal benefit is a horizontal line and equal to zero for all feasible
values of the tax rate. Intuitively, when labor is endogenous, the tax rate maximizes
the net return to capital as well as aggregate labor supply. Under exogenous labor

supply, aggregate labor is invariant with respect to the tax rate. Hence, the growth

maximizing tax rate is greater when labor-leisure is endogenous.'?

3 Transitional Dynamics when o + (8 < 1.

We would like to verify whether the equilibrium tax rate under majority voting yields
the growth maximizing tax rate when o + 8 < 1, and o + 3 = 1, as derived in
Proposition (1). We first consider the case where o + 3 < 1, and derive the transi-

tional dynamics governing the law of motion of household capital holdings. We then

2However, by endogenizing leisure, the growth tax curves are no longer identical. To see this,
from (11), when a« + 3 =1, H = N. When a+ (3 < 1, H; = W < N,Vr € [0,1] as
% < 1. This implies that the growth-tax curve under endogenous leisure lies everywhere

below the growth-tax curve under exogenous leisure.

15
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Figure 1: THE GROWTH MAXIMIZING TAX RATE UNDER EXOGENOUS AND EN-
DOGENOUS LABOR-LEISURE

characterize the optimal tax rate.
Like DG, for any household, h, let n,; = %, n, € [0, 1], denote the relative capital
holdings of the A" household relative to the aggregate capital stock.!®> The dynamic

law of motion of household specific capital holdings is given by 4

Hpy

E(re) - — 1]

Nht

() +o(r)(1 = 7)

}- (23)

Nhi+1 = Me{1 +

Equation (23) is the index of inequality in the model and governs the transitional
dynamics of relative capital holdings of the h*" household.!® It is easy to verify from
equation (23) that the transition to the steady state is monotone and there is a unique

stable steady state.

13When 7y, = 1, then the h" household owns the entire capital stock.
MWe divide (9) by (12) and simplify to get (23).

15 Alternatively, equation (23) can be interpreted as the law of evolution of the index of inequality.

16



Discussion Papers on Entrepreneurship, Growth and Public Policy

GROWTH AND DISTRIBUTIVE POLITICS

Proposition 2 In the steady state, the factor holding ratios of agents converge to a
mass point that is independent of the initial distribution of capital, i.e.,

H,;, 1
—n = ) 24
H "Ih N vh (24)

This holds for all feasible values of the tax rate.

ProOOF. See Appendix R

Proposition (2) shows that irrespective of the initial distribution of capital, all
agents become identical in the steady state. In the long run, every agent is a ‘rep-
resentative’ agent, and identical with respect to their relative capital holdings. This

implies complete equality as in the steady state every household will be endowed with

L
» N

the same share of the capital stock and labor hours as the average household.!®
This is also true for the median household.

To derive an expression for the equilibrium tax rate under median voting, we first
obtain the indirect utility function of households. We first manipulate the utility

function to write it as

K
logUp, = Vi = constant + log[—=] + (o + 8)log(wy). (25)
Wy
Note that
K 1-—
ML+ ril Tt)Kht, (26)
Wy Wy

6 These results are similar to the results of Saint-Paul and Verdier (1993) who also obtain complete
equality in the steady state. In their model - like here - income distribution evolves endogenously.
As income distribution becomes more equal, tax rates decline. Further, increased inequality may be

good for growth, provided that this implies more support for public education.

17
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and
a Ht a Ht
H — Ky (1 — = 1 — Ky (1 — . 2
TR, (1l — 1) = (a+5)] T4k, ne(l— )] (27)
Substituting these into the Vi, = log(Uy:) yields,
a Ht
Vit = constant + log{1 + ﬁ?Kht(l — 1)} + (a+ B)log(wy). (28)
- t

Substituting for H; in (11) into the above expression and simplifying yields

(1—m7)
6()

We assume that individual’s care not only about how their optimal choices affect

Vit = constant + log{1 + aN(a + [3) nnt} + (a+ B)log(wy). (29)

individual labor supply, but aggregate H as well. It is sufficient to note that for
any given values of K; and Kj; the indirect utility function of single peaked with
respect to 7;. By the median voter theorem, this implies that the median household’s
preferred tax rate is the equilibrium tax rate in the economy.'” This corresponds to
the political tax determined under majority voting.

Taking np; as given, the optimal tax rate of household’s is obtained from the house-
hold’s first order condition with respect to (29). The next proposition summarizes

the optimal tax rate of households.

Proposition 3 The optimal tax rate for the h'* household, Ty, is determined by the

first order condition,

S(m)(1—a) _ aN(L— ) o
(- rdl—a-5)+(a+ ONld -y oI = gl

(30)

17As is well known, this is a sufficient condition for the median voter theorem to hold.
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The optimal taz rate is decreasing in the relative capital holdings of the h'" household.

PROOF. See Appendix. B

It will be easier to characterize the optimal tax of households relative to the growth

maximizing tax rate if we substitute d(7;) into (30) and re-write it as,

(1—-a)(l-a)+a(l-a—-0B)] aN(1 — a)mu P
QTht N {(1 — CL) -+ a[(l —a — ﬁ) + (Oé + ﬁ)Nnht](l — Tht)} + (1 ﬂ) .

(31)
Equation (31) characterizes the optimal tax rate of households. First, from (31) it is
easily verified that as 7, increases the optimal tax rate of households falls. Intuitively,
the right hand side of equation (30) corresponds to the marginal cost schedule of a rise
in the tax rate facing households. The first term on the right hand side of equation
(30) in increasing in 7. Hence, a higher 7, pushes the marginal cost up for each tax
rate. This reduces the household’s preferred tax rate.!® This is intuitive: the more
capital rich households are, the more they care about their net capital income, and
the less their preferred tax on capital.
Second, equation (31) allows us to rank households in terms of their capital hold-
ings and preferred tax rates. For capital-rich households (relative to the mean),

Ny > % This implies their preferred tax on capital will be less than a capital poor

¥Hence, vt = g(nnt), where gy, is defined in (30).
——



Discussion Papers on Entrepreneurship, Growth and Public Policy

GROWTH AND DISTRIBUTIVE POLITICS

household whose capital holdings are less than the average, n, < % This is be-
cause the marginal cost for an increase in the tax rate is higher for the capital rich
households. Hence, their preferred tax on capital is less compared to a capital poor
household.

From Proposition 2 however, the households’ factor holding ratios converge to
the steady state where n, = % Hence, the median household’s preferred tax rate is

identical to the mean households preferred tax rate in the steady state. Substituting

nn, = ~ into (30), the preferred tax rate of all households in the steady state is given

by
(1—a)[(1—al;;a(1—a—ﬁ)]:8(1_;;))+a(1—a—6), h= o (32)
MB MC

This is also the median household’s preferred tax rate since all households are identical
in the steady state. Setting h = m in (32) yields the political tax rate, i.e., the
optimal tax rate of the median voter in the steady state. Note that the median
voter’s preferred tax rate under majority voting in the steady state is determined
by (32), while the growth maximizing tax rate is determined by equation (15). We

re-write (15) as

(I1—-a)[(1=a)+a(l —a-7p)] :a(l—a)+a2(1—0é—5)(1—7').

aTt; 1—arn 1—amn

(33)

MB MC

The left hand side of both (33) and (32) denote the marginal benefit schedule from

higher taxes. Note that the marginal benefit schedule for changes in the tax rate in
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the steady state for households is identical to the marginal benefit schedule from the
growth maximizing tax rate. The difference lies in the marginal cost schedules of the

growth maximizing tax rates and the marginal cost schedule for households in the

a(l—71)
(1—at)

steady state. In particular, since < 1, for all 7 € [0, 1], the marginal cost a
rise in the tax rate is higher for households in the steady state for each level of the
tax rate, with the difference between the two marginal cost functions an increasing
function of the tax rate. Thus, for higher values of the tax rate, the optimal tax of

households in the steady state - as well as the median household’s preferred tax rate

- 18 less than the growth maximizing tax rate.

Proposition 4 Let o+ 8 < 1. In the steady state, the preferred tax rates of all
households - including the median - converges to the ‘average’ household’s preferred
tax rate. However, this tax rate is strictly less than the growth mazximizing tax rate,

g
TS -

Figure (2) illustrates the dynamics behind Proposition (4). Intuitively, since
households value leisure, they work less. Hence, they chose to tax themselves less. We
start with the marginal cost schedule of a household who owns very little but positive
amounts of capital.!? As households become more capital rich, the marginal cost of
higher taxes rise, and so the preferred tax on capital falls until it equals the growth

maximizing tax rate. This is where the marginal cost schedules of both the growth

YWhen the h!" owns no capital, i.e., 7, = 0, his marginal cost curve is flat. In this case, his

preferred tax on capital approaches 1.
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Figure 2: THE STEADY STATE TAX RATE VERSUS THE GROWTH MAXIMIZING
TAX RATE

maximizing tax rate and the A" household’s tax rate coincide. However in the steady
state because households value leisure they work less. Their preferred tax on capital
is less than the growth maximizing tax rate which reflects the household’s preference
for leisure. However, there is no distributional conflict as the factor holdings of agents
converge in the steady state. There is unanimity over a tax rate that is lower than

the growth maximizing tax rate.

3.1 Transitional Dynamics when a + 3 = 1.

Following the same steps as before, the relative capital holdings of households evolves

according to

) i ~ 1
e = el S =) o
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This implies that n,; = 1,Vh in the steady state. There is complete equality in the
steady state. To determine the optimal tax rate of households, we obtain the first
order conditions of households with respect to their preferred tax rates. The indirect

utility function of households is given by,
Vit = constant + log{1 + 1%&(1 — 7o) Hinu} + (o + B)log(wy). (35)

Since agents take H as given, the first order condition is given by

ﬁﬁhth 1—a
a =(a+p
1 + E?’]hth(l — Tt) ( )

Ty (36)

Setting o + 3 = 1 implies that the optimal tax of the h*" household is given by,

1
a

T = (1 — a){1 + ;hf} — Flm), (37)

which shows that the optimal tax rate is decreasing in the relative capital holdings
of the h** household. Setting h = m and n,,; = 1 into this expression implies that
m l1—a

7,0 = —*, which is the median household’s preferred tax rate. Note that this is

identical to the growth maximizing tax rate, (18), in the steady state .

Proposition 5 When a + g = 1, the growth mazximizing tax rate is identical to the
equilibrium tax rate under majority voting in the steady state. There is no distributive

conflict in the long run.

Proposition (5) suggests that distributive conflict vanishes in the long run when

a+ 3 = 1, which is consistent with DG. Interestingly, both the growth maximizing tax
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rate as well as the optimal tax rate for households in the steady state are independent
of B when o + 8 = 1. This is not the case when household value leisure: as can be

seen from (32), the optimal tax of households depends on f3.

4 Discussion

The above results allow us to characterize the impact of inequality on growth. We have
shown that when the median voter is capital poor relative to the average household,
his preferred tax rate on capital will exceed the growth maximizing tax rate. Hence,
more inequality leads to lower growth. However, because redistribution through the
tax rate equalizes the factor holdings of agents, during the transition to the steady
state the median agent becomes more capital rich, his preferred tax rate on capital
falls, and growth rises. In the long run, the factor holdings of all agents converge to
a mass point with all agents holding the same amount of capital. Since all agents
are identical, their preferred tax rates are identical. As in the exogenous labor -
leisure case, there is no distributive conflict. When leisure enters the utility function
of households, households chooses to work less and, hence, choose a lower tax in
the steady state. While there is no distributive conflict under this scenario as well,
incorporating leisure into the utility function lowers the tax rate under majority voting
relative to the growth maximizing tax rate. We also show that the inclusion of a tax
on capital income to fund public infrastructure introduces transitional dynamics while

preserving the steady state properties of the AK model.
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Note that the model also relies on two critical results. First, equation (11) implies
that labor supply is increasing in the tax rate. The second result is that labor supply
is lower when labor is endogenous. Agents work less because they value leisure.
This leads to a higher growth maximizing tax rate, as in Proposition (1). Future
work could generalize the government budget constraint in equation (2) to include
both labor income as well as capital income taxes since many countries rely on large
labor income taxes as well as capital income taxes to fund infrastructure spending.
Extending the current framework to two periods with both labor and capital income
taxes would lead to the same qualitative results outlined in Section 2. This is because
a higher tax on capital income (or bequests) would lead to higher labor supply in the
first period.

The paper’s main contribution is to show that when leisure enters the utility
function, the tax rate is lower than the growth maximizing tax rate. However, this
slows growth down but for a very different reason than AR. Here unanimity holds
and slower growth comes together with valued leisure, while in AR, slower growth
comes from conflicting choices over the tax rate, with a capital-poor median voter
prevailing. However, a social planner would not want to raise taxes to achieve the

growth maximizing tax rate since raising taxes would not be optimal for households.
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5 Conclusion

This paper constructs a general model of distributive conflict and economic growth
along the lines of AR and DG. The novel feature of this paper is that the growth rate,
the tax rate, labor supply, and distribution, are all endogenous. The paper provides
a dynamic analysis of Alesina and Rodrik (1994) and the endogenous distribution
and growth model of Das and Ghate (2004) when leisure is valued by agents. Several
interesting results emerge. First, unanimity, or the convergence of household specific
factor holding ratios continues to hold. This implies greater political consensus over
policy choices in the long run. However, the equilibrium tax rate is less than the
growth maximizing tax rates when agents value leisure which leads to distributive
conflict in the steady state. Thus, the paper’s main contribution is to show that when
leisure enters the utility function, the tax rate is lower than the growth maximizing
tax rate. This slows growth down but for a very different reason than AR. We also
use a more plausible specification of the government budget constraint where we tax
capital income instead of wealth (the capital stock). The model suggests that if the
median voter is sufficiently poor, higher inequality will lead to lower growth. However,
because distribution is endogenous, in the steady state the political tax rate preferred
by households falls over time. This leads to more equality but lower growth in the
steady state. Our results show that characterizing the transitional dynamics in a

model of growth and endogenous distribution is not intractable .
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A PROOFS

PROOF. Proposition (1). Log-differentiating (15) with respect to 7, and re-arranging,

yields the following first order condition for the unique growth maximizing tax rate,

a l—a (1—-a)(l—a-7p)
= + 38
(1 — a) + &(1 — Tt) QAT 6(7}) ( )
Multiplying through both terms in (38) by d(7;) and simplifying implies
aé(r) _ (1—a)(l—a)+a(l—a—p) (39)
(1 — aTt) QAT '
MC MB

Substituting for §(7) = (1 —a) +a(l —a — B)(1 — 1) above, equation (20) can be

simplified to

(1—a)f{arn—(1—-a)}=1—-a—-7Ha[(l—a)(l—ar)—a(l—r71)ar]. (40)
McC MB

Notice that changes in « and 3 only lead to changes in the marginal benefit schedule.
Let o + 8 < 1. To obtain Figure (1), , evaluating the left hand side of (40) when

7 = {0,1} implies LHS(0) = —(1 — a)? and LHS(1) = (2a — 1)(1 — a), with the

marginal cost schedule increasing linearly in 7 and intersecting the x-axis at 7 = 1%1“

Evaluating the right hand side of (40) when 7 = {0,1} implies RHS(0) = (1 — o —
B)a(l —a) and RHS(1) = (1 — a — B)a(1 — a)?, with the marginal benefit schedule
decreasing in 7,¥7 € [0,1]. The existence of a growth maximizing tax rate occurs

when, LHS(1) > RHS(1), or 2a —1 > (1 — a — B)a(l — a). Notice that when

T= 1%1“, the marginal benefit term is positive. Hence, 7 = 177‘1 cannot be the growth
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maximizing tax rate. Since, the marginal benefit is falling, when a+/3 < 1, the growth
maximizing tax under endogenous labor leisure exceeds the growth maximizing tax

rate when labor-leisure is exogenous. W

PROOF. Proposition (2). Setting npi+1 = npe = 1y in (23) implies that

Dividing equation (10) by the expression for H; in (11) and simplifying yields,

Hy, d(7) a(l —a— ) Ky

= — 1—m7). 42
H, ~ N(1—a) i—a KU~ (42)
Since equation (23) implies that
Hpy
H,
t 1 43
Tiht (43)

Hpy

in the steady state, dividing both sides of (42) by %, setting % = 1, and simplifying

yields the result. B

PROOF. Proposition (3). The h'" agent’s indirect utility function is given by,

1—
Vit = constant + log{1 + aN(a + 5)%7%} + (o + B)log(wy) . (44)
i TermlII
Terml
Evaluating the first term (I) and simplifying yields
dTerml —aN(a+ 5)(1 —a)nn 1 (45)
OThs {a]1—a =)+ (a+ B)Nnu) (1 — 7o) } 6(7he)
Evaluating the first term (/1) and simplifying yields
OTermIl ¢ 1—2a)H

ermll & (The) N ( a) H (1) (46)

OThy E(Tht) a H{(7hy) '
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Note that % = (i;hj), while I}I{((tht)) = a(g(_;‘:)ﬁ ) Substituting these expressions back

into (46), noting (45), and re-arranging terms yields (30). B
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