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Income Taxes, Political Accountability and Public

Goods Provision

Oskar Nupia∗

November 21, 2017

Abstract

This paper proposes and analyzes an unexplored mechanism through which in-

creases in income taxes—understood as increases in either marginal tax rates or tax

progressivity—might positively affect the degree of political accountability (PA), and

consequently, the provision of public goods (PG) in a democratic environment. To do

this, we build a voting-agency model with income-heterogeneous voters and different

tax schedules. Our main result is that, in fact, the provided mechanism uncovers a di-

rect link between income taxes and the degree of PA. A crucial condition for observing

a positive effect of an increase in income taxes on both voters’ political demands for PG

and the provision of PG is that said increase must negatively affect the median voter’s

disposable income. If this does not occur, which may well be the case in low-income

countries, the effect of an increase in income taxes on the degree of PA is ambiguous.

We also explore how agency problems affect the majority-voting equilibrium income

tax rate.

JEL codes: D31, D72, H24, H42.

Keywords: Political accountability, income taxes, public goods, incumbent’s rents,

voting-agency.
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Impuestos a la Renta, Fiscalización Poĺıtica de los

Votantes y Provisión de Bienes Públicos

Oskar Nupia∗

Noviembre 20, 2017

Resumen

En este art́ıculo se propone y se analiza un mecanismo no explorado a través del cual incre-

mentos en el impuesto a la renta sobre personas naturales—entendido como incrementos en

las tasas marginales de impuestos o en la progresividad del sistema—podŕıan afectar posi-

tivamente el grado de fiscalizacin poĺıtica (FP) de los votantes y, por ende, la provisión de

bienes públicos (BP) en un ambiente democrático. Para hacer el análisis, se construye un

modelo de votación con fricciones de agencia, votantes heterogéneos en ingresos y diferentes

sistemas impositivos. El principal resultado es que, de hecho, el mecanismo sugerido revela

una relación directa entre impuestos a la renta y el grado de FP. Una condición crucial para

observar un efecto positivo de un incremento en los impuestos a la renta sobre las demandas

poĺıticas de los votantes por BP y su provisión es que dicho incremento afecte negativamente

el ingreso disponible del votante mediano. Si esto no ocurre, lo cual puede suceder en páıses

de bajos ingresos, el efecto de un incremento en los impuestos sobre el grado de FP es am-

biguo. En el documento también se explora cómo los problemas de agencia afectan las tasa

impositiva de equilibrio en un modelo de votación.

Códigos JEL: D31, D72, H24, H42.

Palabras clave: Fiscalización poĺıtica, impuestos a la renta, bienes públicos, agencia.
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1 Introduction.

Income taxation is at the heart of state-building and state-capacity (Levi, 1988; Ace-

moglu, 2005; Besley and Persson, 2009; among others). Inasmuch as government institu-

tions and taxation evolve together, taxation might feedback into the development of political

systems (Levi, 1988), which in turn can affect economic outcomes. The aim of this study

is to provide and analyze a mechanism to link income taxes to the degree of political ac-

countability. Indirect evidence suggests that this could be the case. For instance, Besley and

Person (2014) report a negative (though hardly high) correlation between income taxation

and corruption across countries, which in turn suggests that there should exist a positive

correlation between taxes and the provision of public goods.

Despite the interest in understanding the relationship between taxation and political

accountability, we do not know yet how income taxes by themselves affect political ac-

countability in a democratic environment. Two mechanisms have been explored in previous

literature. The first one is a ”bargaining” (non-democratic) mechanism. The argument here

is that modern states emerged as the result of negotiations between autocratic governments

in need of tax revenues in order to confront inter-state conflicts, and citizens willing to con-

sent to taxation in exchange for greater government accountability (North and Weingast,

1989; Ross, 2004; Brautigam, et. al., 2008; and Moore 2008; among others). The second

is a ”relative revenues” mechanism. Here, the claim is that the degree of governments’

dependence on general taxation vis-à-vis non-tax incomes affects the degree of political ac-

countability. When state elites are financially independent of citizen-taxpayers, they are less

responsive and accountable to them (Zhuravskaya, 2000; Eubank, 2012; Gadenne, 2014; and

Martinez, 2016; among others). Ultimately, neither of these mechanisms can explain how

income taxes by itself—i.e., regardless of the amount of non-tax revenue available—foster

political accountability in a democratic electoral environment.

Unlike these studies, we provide and analyze a direct and democratic mechanism to link

income taxes to the degree of political accountability. In particular, the mechanism we

explore in our analysis is the way in which voters decide their political demands for public

goods in a voting-agency context (Barro 1973; Ferejohn 1986)—i.e., in a context where

voters are unable to observe the incumbent’s effort. When doing this, voters balance their

political demands in order to increase the probability of being satisfied by the incumbent

and reduce the probability of obtaining a low utility level if their demands are too high

and, consequently, the incumbent prefers to forgo re-election and extract a large amount

of resources. We therefore analyze how an increase in income taxes—understood as an

increment in either marginal tax rates or tax progressivity—affects this balance and, as
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a consequence, the final provision of public goods. No previous study has suggested this

mechanism to analyze whether or not income taxes are useful for fostering the degree of

political accountability.

Our main result is that the mechanism we provide uncovers a direct link between income

taxes and the degree of political accountability. Nevertheless, only under certain circum-

stances does an increase in income taxes positively affect our outcomes of interest. Our

results show that a crucial condition for observing a positive effect of an increase in income

taxes on both the voters’ political demands for public goods and the provision of public

goods is that said increase negatively affects the median voter’s disposable income. This

condition could be observed in a middle- or high-income economy where the median voter

is generally a taxpayer and an increase in income taxes usually negatively affects his or her

disposable income, but not in a poor economy where the median voters is usually either an

in-kind transfer receiver or a non-taxpayer. This fact could prevent an increase in income

taxes positively affecting the degree of political accountability in poor countries.

A second novel and interesting result emerges from a comparison between the majority-

voting income tax rate in our agency-voting framework and one in a framework where there

is no agency friction. Compared with the latter scenario, if political demands decrease as

income taxes increase, in our agency framework, voters will vote for a smaller income tax

rate and, consequently, for less provision of public goods. Nevertheless, voters’ preferred

income tax rate will approach that corresponding to a framework where there are no agency

frictions—and might eventually even surpass it—if political demands increase as income

taxes increase. As noted above, a necessary condition to observe this result is that income

taxes should have a negative effect on the median voter’s disposable income.

Notably, we add several new elements into the standard voting agency model that allow

for a more comprehensive analysis. Previous models have usually considered a representative

voter who supplies labor inelastically, pays taxes according to an exogenous linear sched-

ule, and is threatened by an incumbent’s confiscatory deviating policy rule—the so-called

”Leviathan” policy rule. Under this rule, if the incumbent decides to forgo re-election, he

extracts the total income of voters and provides zero public goods. Unlike these analyses, we

consider voters endowed with heterogeneous incomes in our baseline model. Furthermore,

we consider not only a linear tax schedule but also a no-linear schedules. In addition to in-

troducing a more realistic assumption, including voters’ heterogeneity allows us to take into

consideration the distribution of income and provide a microfoundation for the assumption

regarding voters’ coordination in previous voting-agency models. Considering a non-linear

tax schedule allows us, not only to analyze the role of tax progressivity, but also to account

for an important scenario, namely, that whereby the median voter’s disposable income is
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positively affected by an increase in income taxes.

In addition to introducing these new elements, we also extend our baseline analysis to

account for three different possible scenarios. First, we analyze how agency frictions affect

the majority-voting equilibrium income tax rate—in other words, we relax the assumption

that the income tax rate is exogenous. As far as we know, no previous voting-agency study

has considered the possibility that taxes are endogenous. Second, we consider the case

where voters supply labor elastically. Finally, we consider a less harmful and more sensible

incumbents non-confiscatory deviating policy rule. Our results are robust for these last two

extensions.

This paper is relevant to at least two strands of literature. Firstly, it is relevant to the

aforementioned literature relating taxation to political accountability through either a ”bar-

gaining” mechanism or a ”relative revenues” mechanism. As stated above, we consider here

a direct, democratic and non-relative mechanism. Secondly, our study is relevant to previous

ones on political accountability in an agency context.1 These studies have analyzed neither

how income taxes affect the degree of political accountability nor how agency problems affect

the majority-voting equilibrium income tax rate .

The remainder of the paper is organized as follows. Section 2 presents the baseline model

while section 3 characterizes the equilibrium. Section 4 discusses the tax schedules, and

section 5 analyzes how changes in income taxes affect the voters’ political demand for public

goods and the provision of public goods. Section 6 presents the extensions mentioned above.

Conclusions are presented in the last section. The Appendix contains all the proofs.

2 The baseline model.

2.1 Voters.

Consider mass 1 of voters characterized by exogenous income level yi. Income is dis-

tributed among the population according to a continuous cumulative distribution function

F (yi), with support [y1, y2] and mean y. Voter preferences are represented by u (xi, G),

where xi denotes private consumption, and G denotes the quantity of the public good pub-

licly provided. The utility function satisfies standard assumptions, i.e., ∂u
∂x

> 0, ∂2u
∂2x

< 0,
∂u
∂G

> 0, ∂2u
∂2G

< 0, and ∂2u
∂x∂G

≥ 0. Therefore, we assume that voters supply labor inelastically,

1Persson et al. (1997) study how the separation of powers between executive and legislative bodies
helps to prevent an abuse of power; Seabright (1996) analyzes the appropriate level of decentralization of
power in government; Aidt and Magris (2006) study how political accountability helps to solve the capital
levy problem; and Besley and Smart (2007) study how inefficiencies in the tax system (i.e., changes in the
marginal cost of rising public funds) and other restraints affect voters’ welfare.
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as they derive no utility from leisure. We relax this assumption in section 6.2.

Each voter i’s disposable income is given by ydi = yi − τ (yi, t), where τ (.) is the tax

function or schedule. This tax schedule depends on each voter’s income as well as an exoge-

nous parameter t that specifies the amount of taxes that each voter must pay at each level

of income. The tax function is assumed to be continuous. Similar to previous voting-agency

models, we assume for the time being that the tax schedule—and in paticular, parameter

t—is exogenous; consequently voters and politicians take it as given. We relax this assump-

tion in section 6.1. We will also come back to parameter t in section 4. For the time being,

we say that if t increases, there is an increment in income taxes.

The following assumption is imposed on the marginal tax rates.

Assumption 1: ∂τ(yi,t)
∂yi

< 1 for each voter i.

Assumption 1 states that the tax schedule is non-confiscatory. We concentrate our anal-

ysis on this type of tax schedule, which actually is quite common in present-day democratic

societies.

Similar to previous voting-agency models, we assume that voters retrospectively evaluate

the incumbent’s behavior. In other words, observing the utility level they obtain, each voter

decides whether to vote for the incumbent’s re-election or for a challenger. Each voter i

votes for the incumbent’s re-election if his utility level is greater or equal to an endogenous

bliss point, ki; otherwise, voter i votes for the challenger.

2.2 Politicians.

There is a risk neutral incumbent who decides the amount of own rents (r) he extracts

from total tax revenues, T =
∫ y2
y1
τ (yi, t) dF (yi). These rents benefit the incumbent but not

the general voters. The remaining tax revenues are allocated to the provision of public goods

(G). The incumbent’s budget constraint is then given by T = θG + r, where θ is a non-

negative random variable that stands for the cost of transforming private output into public

goods. θ is only observed by the incumbent, although voters know its distribution. Let Φ (θ)

be the cumulative distribution function of θ. We assume that θ is uniformly distributed with

support [θ1, θ2]. This assumption is not quite without loss of generality. We will discuss in

section 5 under which circumstances changing this assumption might affect our results.

If the incumbent is re-elected, his payoff is given by r + R, where R is the exogenous

present value of rents of holding office for the next period.2 In our analysis, we assume

2This payoff is usually assumed to be λr + R, where λ ∈ [0, 1] is the transaction cost associated with
rents. The role of λ in a voting-agency model has been previously analyzed in the literature (see Persson
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that R is not affected by taxes. How changes in R affect political accountability has been

analyzed in previous studies (for instance, see Persson and Tabellini, 2002). We briefly

discuss in section 5 how taxes could affect R and, consequently, our outcomes of interest.

If the incumbent is not re-elected, his payoff is given by r. The incumbent is reelected if

he secures the support of half the voters. We assume that both the incumbent and the

challenger are similar in all characteristics. In other words, our framework does not take

selection problems into account (see Besley, 2006). Since our aim is to study whether or

not taxation is useful for disciplining bad politicians rather than how distributions of types

discipline them, this assumption is compatible with our aim. Consequently, we assume that

all politicians perceive the same positive payoff of rent extraction. This assumption imposes

a well-known cost for this type of model—namely that an incumbent does not face any

serious threat of being replaced by a good politician.

For our baseline analysis, we consider a Leviathan deviating policy rule. Although endo-

genizing this rule is beyond the scope of this paper, we will consider a less harmful rule in

section 6.3. As stated prior, under this rule, voters are fully taxed and the incumbent ex-

tracts their total income when he decides to forgo re-election. Consequently, the incumbent

extracts rents Y =
∫ y2
y1
yidF (.) for himself, which implies xi = 0 for all i, and G = 0.

2.3 Timing.

We consider only one election. The timing of the model is as follows: (1) each voter

simultaneously and independently chooses a bliss point (ki); (2) θ is realized and only ob-

served by the incumbent; (3) the incumbent determines the amount of total tax revenues he

captures for himself; and, (4) voters observe the provision of public goods, and elections are

held.

3 Equilibrium.

In this section, we solve for the sub-game perfect equilibrium of the game introduced in

section 2. A strategy for the incumbent is a particular value of rents, r∗ ∈ R; and a strategy

for each voter i is a particular bliss point, k∗i ∈ R.

and Tabellini, 2002, chapter 4). To facilitate the exposition, we assume here that λ = 1. Nevertheless, our
results are not affected by this simplification.
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3.1 The incumbent’s rents.

Let us call p the pivotal voter. A pivotal voter is a voter such that, if the incumbent sat-

isfies his bliss point (kp), he is able to secure the support of half the voters, and consequently

is re-elected with a probability of 1. For the time being, we assume that voter p exists. We

formally state the conditions under which this happens later on.

Using the incumbent’s budget constraint and the tax schedule, each voter i’s indirect

utility function can be written as u
(
ydi ,

T−r
θ

)
. Using this function, we are able to define the

incumbent’s rents when the pivotal voter is just satisfied. These rents (rp) are implicitly

defined as:

u

(
ydp ,

T − rp
θ

)
= kp (1)

It follows from Equation 1 that rp is a continuous decreasing function of θ, where ∂2rp
∂θ2

=

0.3 When the incumbent just satisfies the pivotal voter, he achieves a payoff equal to rp +R.

When the incumbent does not satisfy the pivotal voter and decides to forgo re-election, the

incumbent’s rents (rE) are given by rE = Y . Therefore, rE is constant for any value of θ.

The incumbent will satisfy voter p if and only if rp ≥ rE−R. Otherwise, he will decide to

forgo re-election. Several possibilities can emerge. First, it could be the case that rp ≥ rE−R
for all θ ∈ [θ1, θ2]. Under this scenario, the incumbent will always satisfy voter p’s bliss point

and will always be re-elected. Anticipating that, voter p will demand a reservation utility

equal to u
(
ydp ,

T
θ1

)
. Consequently, the moral hazard problem disappears in this case and

the incumbent’s rents are minimized. Second, it could be the case that rp < rE − R for

all θ ∈ [θ1, θ2]. Under this scenario, the incumbent will always provide zero public goods

and will extract rents rE. In doing this, he decides to forgo re-election. The moral hazard

problem is also irrelevant under these circumstances.

The interesting case emerges when rp and rE −R intersect with one another at a unique

point, θp ∈ [θ1, θ2]. Under this scenario, the moral hazard problem becomes relevant. Fol-

lowing what is standard in previous voting-agency models, we assume that the incumbent

will choose to just satisfy the pivotal voter when doing so is sufficiently cheap—namely when

the cost of producing public goods (θ) is low enough. Nevertheless, if θ is high, satisfying

the pivotal voter becomes too expensive relative to forgoing re-election. Hence, the following

assumption is imposed.

3Using the implicit function theorem, it follows from Equation 1 that
∂rp
∂θ = − (T−rp)

θ < 0. Consequently,
∂2rp
∂θ2 = 0.
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Assumption 2:There is a θp ∈ (θ1, θ2) such that rp = rE −R.

Since rp is a decreasing function of θ, and rE does not depend on θ, θp is unique under

Assumption 2. Therefore, the incumbent is better off satisfying voter p when θ ≤ θp, and is

better off forgoing re-election when θ > θp.

Equalizing rp and rE − R, and plugging this into Equation 1, we get kp as a function of

θp. This function is given by:

kp = u

(
ydp ,

T +R− Y
θp

)
(2)

Notably, each level of kp implies a critical state, θp. Furthermore, the relationship between

these two variables is negative.

From Equations 2, it follows that if θ ≤ θp, then the provision of public goods required

to satisfy p is given by Gp = T+R−Y
θp

. Consequently, rp = T − θ T+R−Y
θp

. This implies that

under the current deviating policy rule, R must be assumed to be large enough such that

T +R > Y .

The equilibrium incumbent’s rents can thus be written as:

r∗ =

rp = T − θ T+R−Y
θp

if θ ≤ θp

Y if θ > θp
(3)

Consequently, the provision of public goods at equilibrium is given by:

G∗ =

Gp = T+R−Y
θp

if θ ≤ θp

0 if θ > θp
(4)

Note that by replacing sub-index p with sub-index i in Equation 3, we can define the

corresponding rents (ri) that the incumbent would obtain if he just satisfies voter i’s bliss

point rather than that of voter p. Furthermore, by doing this, we are also able to define the

level of public goods required to satisfy each voter i as a function of his respective θi. We

use these functions later on.
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3.2 Voters’ bliss points.

We now analyze how each voter chooses his respective bliss point ki. The literature in

this field has usually considered homogeneous voters who coordinate their political demands

at a unique equilibrium. Correspondingly, everybody votes for the incumbent’s re-election if

he satisfies these demands; otherwise, everybody votes for the challenger. This assumption

is plausible in a model featuring homogenous agents, but not in a model where the agents

are heterogeneous, as in ours.

To deal with the coordination problem that emerges under these circumstances, we use

Alesina and Rosenthal’s (1995) notion of Conditional Sincerity, which has also been adopted

by other authors in previous studies (for instance, see Caselli and Morelli, 2004). Formally,

Conditional Sincerity imposes the condition that at equilibrium, no voter will prefer a de-

crease in the measure of votes obtained by the candidate he has voted for in a given election.

This is similar to assuming that each voter votes as if he were pivotal. As this has been

recognized in previous studies which have adopted this notion, accepting this assumption

in a model with a large number of voters raises the question of whether voters should be

indifferent to voting or not; likewise, between voting for the incumbent or voting for the

challenger. Nonetheless, solving this puzzle is beyond the scope of this paper.

Since voters do not observe θ, the best they can do is to choose a non-state contingent

bliss point. As anticipated above, we can obtain the rents that the incumbent would extract

if he just satisfies voter i’s bliss point and the corresponding provision of public goods by

replacing sub-index p with sub-index i in the first line of Equations 3 and 4. Following the

same logic as in Equation 2, the function that relates ki and θi is given by:

ki = u

(
ydi ,

T +R− Y
θi

)
(5)

Therefore, ki can be written as a function ki = ki (θi, yi, t), where the relationship between

ki and θi is negative. Equation 5 allows us to treat the choice of ki as a choice of θi.

Consequently, normalizing u (0, 0) to be zero, each voter chooses optimal θi to maximize his

expected utility function:

E(u) =

∫ θi

θ1

ki (θi, yi, t) dΦ (θi) = Φ (θi) ki (θi, yi, t) (6)

subject to θi ∈ (0,∞).4
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The objective function in Equation 6 explicitly takes into account that each voter i is

choosing his optimal bliss point as if he were a pivotal voter. This follows from the fact that

each voter believes that the incumbent will decide to forgo re-election if θ > θi. Furthermore,

the objective function in Equation 6 incorporates the mechanism voters take into account

when choosing their respective bliss points. As θi increases, the probability of being served

by the incumbent increases; nevertheless, by doing this, voter i chooses a smaller bliss point

ki (due to the negative relationship between ki and θi), and consequently a lesser provision of

public goods. Therefore, θi—and consequently ki and Gi—is chosen to balance this trade-off.

The first order condition for each voter i is given by:

∂ki
∂θi

H (θ∗i ) + ki = 0 (7)

where H (θ∗i ) =
Φ(θ∗i )
φ(θ∗i )

, and φ (.) is the probability density function of θ. Equation 7 implicitly

defines an interior solution of θ∗i for each voter i. We set the condition that for the pivotal

voter, if any, this solution falls within the interval (θ1, θ2).5 Furthermore, we assume that

for every i, this condition characterizes a maximum; this is actually what happens if θ

is uniformly distributed.6 It follows from Equation 7 that θ∗i can be written as function

θ∗i = θ∗i (yi, t). We analyze the intuition behind Equation 7 in section 5.

Using this solution for θ∗i , and plugging it into Equation 5, we obtain the equilibrium

voter’s bliss point k∗i for each voter i. Furthermore, it also follows that voter i’s political

demand for public goods at equilibrium—i.e., the provision of public goods required to just

satisfy voter i’s bliss point—is given by G∗i = T+R−Y
θ∗i

.

To complete the characterization of the equilibrium, we still need to determine whether

or not there exists a pivotal voter. To do this, we analyze in Lemma 1 the relationship

between G∗i and yi.

4One could constrain this problem so that every i has its own θi ∈ [θ1, θ2]. While doing this does not
have any effect on the equilibrium, we prefer to allow for any solution in the said interval.

5Using Equation 5 and its derivative with respect to θp, it can be verified that Lim
θp→θ1

∂E(u)
∂θp

> 0, but

that Lim
θp→θ2

∂E(u)
∂θp

< 0 if and only if
∂u(ydp ,Gmin)

∂G
Gmin

θ2
> φ (θ2)u

(
ydp , Gmin

)
, where Gmin = T+R−Y

θ2
. This last

inequality guarantees that θp ∈ (θ1, θ2).
6Using Equation 5 to compute ∂ki(.)

∂θi
and ∂2ki(.)

∂θ2i
, this follows from Equation 6 that ∂2E(u)

∂θ2i
=

G∗
i

θ∗i

[
∂2u(ydi ,G

∗
i )

∂G2

G∗
i

θ∗i
Φ (θ∗i )− ∂u(ydi ,G

∗
i )

∂G Ωi

]
, where Ωi = 2

(
φ (.)− Φ(.)

θ∗i

)
− ∂φ(θ∗i )

∂θi
H (.). Hence, ∂2E(u)

∂θ2i
< 0 if

and only if
∂2u(ydi ,G

∗
i )

∂G2

G∗
i

θ∗i
<

∂u(ydi ,G
∗
i )

∂G
Ωi

Φ(θ∗i )
. Therefore, if Ωi > 0, this inequality always holds. Actually, if θ

is uniformly distributed, Ωi (θ∗i ) is always greater than zero. That is Assumption 2 holds.
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Lemma 1. A poor voter’s political demand for public goods is greater than that of a rich

voter if and only if :

∂u
(
ydi , G

∗
i

)
/∂x

u
(
ydi , G

∗
i

) >
∂2u

(
ydi , G

∗
i

)
/∂G∂x

∂u
(
ydi , G

∗
i

)
/∂G

(8)

If 8 holds with equality, then every voter demands the same amount of public goods

regardless of his income. Furthermore, a rich voter’s political demand for public goods is

greater than that of a poor voter if 8 is reversed.

As Lemma 1 states, whether poor voters demand more or less public goods than rich

voters depends exclusively on voters’ preferences. The left-hand side term in 8 measures

the marginal utility of private consumption relative to the utility level, with both terms

evaluated at G∗i . In other words, this term measures each voter i’s relative valuation of

private consumption. The right-hand side term in 8 measures how the provision of public

goods impacts the marginal utility of private consumption relative to the marginal utility

of public goods, with both terms evaluated at G∗i . In other words, this term measures the

relative valuation of public goods to enjoy private consumption.

The first result in Lemma 1 states that if the relative valuation of private consumption is

greater than the relative valuation of public goods to enjoy this private consumption—i.e.,

inequality 8 holds, then the political demand for public goods is greater among poor voters

than rich voters.7 In other words, regardless of the provision of public goods, under this

scenario, the valuation of private consumption in and of itself increases among voters as

they become richer; as this happens, voters’ demand for public goods decreases. Lemma

1 also states the condition under which every voter demands the same amount of public

goods regardless of his income level, and the condition under which rich voters demand more

public goods than poor voters.8 These results are different from the standard one obtained

in voting models without informational frictions in the electoral process, where poor voters

always demand more redistribution than rich voters (for instance, see Meltzer and Richard,

1981).

7This can be verified as having occurred if, for instance, preferences are represented by either a separable
or a CES utility function.

8The first case can be observed if preferences are represented by a Cobb-Douglas utility function. The
second case can be observed if, for instance, u (.) = α lnx + βG + ρ lnx lnG, with ρ > α, and lnG < ρ−α

ρ .
Notably, in this case the marginal utility of consumption is significantly affected by the provision of public
goods when its provision is low enough.
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While we might carry out our analysis by considering all of the possible voters’ preferences

for public goods described in Lemma 1, we find it more reasonable to restrict our analysis

to the more relevant case. We therefore impose the following assumption.

Assumption 3. Poor voters’ political demand for public goods are greater than that of

rich voters.

Assumption 3 is motivated by both theoretical and empirical considerations. First, the

case where rich voters demand more public goods than poor voters is only observed under

a quite peculiar type of voters’ preferences (see footnote 8). Second, and perhaps more

relevant, in our framework, voters’ political demand for public goods is equivalent to voters’

demand for redistribution given a certain level of taxes. Based on the result of Meltzer and

Richard noted above, the recent experimental literature on political redistribution has found

evidence supporting the thesis that poor voters always demand more redistribution than rich

voters (Konrad and Morath, 2011; Esarey, et. al., 2012; Grosser and Reuben, 2013; Durante

et. al., 2014; Agranov and Palfrey, 2015). Assumption 3 is consistent with this evidence.

Lemma 2. Voter p always exists and is defined as the one whose income satisfies F (yp) =
1
2
—i.e., p is the median voter.

Actually, the existence of the pivotal voter does not depend on Assumption 3. Never-

theless, we can conclude from Assumption 3 that, if the incumbent satisfies voter p, he also

satisfies all voters i with yi > yp. Notably, Lemma 2 provides a microfoundation of the as-

sumption of voters’ coordination used in previous voting-agency models. This Lemma shows

that Conditional Sincerity can motivate the assumption of voters’ coordination at a unique

bliss point. Furthermore, this point is the one preferred by the median voter.

3.3 Equilibrium and outcomes.

Proposition 1 summarizes the Sub-game Perfect Equilibrium of the game and its respec-

tive outcomes.

Proposition 1. Consider the accountability game presented in section 2.

a) The sub-game perfect equilibrium is given by the incumbent’s rents, r∗, defined as in

Equation 3; and a bliss point k∗i (θ∗i ) for each voter i, defined as in Equation 5, where θ∗i is

implicitly defined as in Equation 7.

b) If θ ≤ θ∗p, where θ∗p is also implicitly defined as in Equation 7, the incumbent satisfies

the median voter’s bliss point k∗p
(
θ∗p
)
, and supplies G∗ = G∗p = T+R−Y

θ∗p
. In this case, the

incumbent is always re-elected.
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c) If θ > θ∗p the incumbent does not satisfy the pivotal voter’s bliss point, applies the

Leviathan policy rule, and is not re-elected.

Statements (b) and (c) in Proposition 1 take into account the fact that punishing the

incumbent is a weakly optimal strategy for voters.

4 Tax schedules.

We will focus our analysis on two tax schedules greatly discussed in the literature. The

first is a linear tax schedule, while the second is a particular non-linear tax schedule. We

describe both schedules below.

1) Tax schedule 1: A Linear tax schedule. Consider τ (yi, t) = tyi−b, with t ∈ (0, 1)

and b ∈ [0, ty). This linear tax schedule, which features in-kind transfers, is quite standard

in the literature. Voter i’s marginal tax rate is given by ∂τ(.)
∂yi

= t. Therefore, an increase in t

implies an increase in voter i’s marginal tax rate. This tax schedule satisfies Assumption 1.

Furthermore, ∂τ(.)
∂t

> 0 for every i. Total tax revenues are given by T = ty − b. The interval

constraint on b ensures that T > 0. Furthermore, an increment in t always positively affects

total tax revenues (∂T
∂t

= y > 0).

2) Tax schedule 2: A Non-linear tax schedule. Consider τ (yi, t) = yi − by1−t
i ,

where t ∈ (0, 1) and b > 0. This tax schedule, which also features in-kind transfers, has

been intensively used in the literature dealing with taxation (Bénabou, 2000 and 2002; and

Corneo, 2002; among others). Parameter 1− t is the elasticity of post-tax income to pre-tax

income, and measures the degree of progressivity (regressivity) of the tax schedule. The

tax schedule is progressive if 1 − t < 1, and regressive if 1 − t > 1. The greater t is,

the more progressive the tax schedule. In particular, for any given distribution of pre-tax

income and a pair of tax schedules with t1 > t2, the distribution of post-tax income under

t1 Lorenz dominates that under t2 (Jakobsson, 1976). Voter i’s marginal tax rate is given

by ∂τ(.)
∂yi

= 1 − (1−t)b
yti

. Therefore, assuming t ∈ (0, 1), as per the above, this tax schedule is

progressive and satisfies Assumption 1. Furthermore, ∂τ(.)
∂t

< 0 if yi < 1 (i.e., if voter i is

poor enough), and ∂τ(.)
∂t

> 0 if yi > 1 (i.e., if voter i is rich enough). Total tax revenues

are given by T = y −
∫ y2
y1
by1−t
i dF (.). We assume that T > 0. Under this tax schedule, an

increase in t might either positively or negatively affect total tax revenues. In particular,
∂T
∂t
> 0 if

∫ y2
y1
by1−t
i ln yidF (.) > 0, and ∂T

∂t
< 0 if

∫ y2
y1
by1−t
i ln yidF (.) < 0.

As anticipated in section 2.1, an increment in t in our framework is understood as an

increment in income taxation. In particular, and as stated above, an increment in t implies
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an increment in the marginal tax rate for every voter i under (linear) tax schedule 1, and

an increment in tax progressivity under (non-linear) tax schedule 2. Besides this difference,

notice that under tax schedule 1, both ∂τ(.)
∂t

and ∂T
∂t

are always positive. Clearly, this is

not necessarily true if the labor supply is elastic. Nevertheless, under tax schedule 2, each

of these two derivatives can be either negative or positive. A decrease in T as t increases

might happen either because the proportion of voters paying taxes decreases, and this is not

compensated by the amount of taxes paid by taxpaying voters; or because, although the

proportion of voters paying taxes increases, the tax schedule become more redistributive.9

It is worth mentioning that the incumbent’s budget constraint introduced in section 2

and the two tax schedules described above means that the incumbent is only able to capture

rents from total tax revenues after in-kind transfers. More specifically, it means that the

incumbent cannot manipulate these transfers.

5 Changing income taxes.

From now on, we refer to k∗p as the voters’ political demands (for public goods). We

begin this section by analyzing how an exogenous increase in income taxes (t) affects these

demands. After that, we analyze how this increment affects the provision of public goods

(G∗). In fact, how changes in t affect k∗p captures the mechanism we are interested in—

namely, how voters balance their political demands in order to increase the probability of

being satisfied and reduce the probability of being totally expropriated by the incumbent.

By the way, remember that k∗p and θ∗p are negatively related; therefore, a decrease in θ∗p

due to an increment in income taxes implies an increase in voters’ political demands, and

vice-versa.

Using Equation 5 for i = p and its derivative with respect to θp, we can rewrite the

equilibrium condition implicitly determining θ∗p (i.e., Equation 7) as follows:

∂u(ydp , G
∗)

∂G∗
G∗

u(ydp , G
∗)

= θ∗p
φ
(
θ∗p
)

Φ
(
θ∗p
) (9)

The left-side term in Equation 9 measures the voter p’s marginal utility of public goods

(in percentage terms). The right-side term in Equation 9 is the ”hazard rate.” Therefore,

9Under tax schedule 2, the break-even income level is ỹ = b1/t. If b > 1, an increase in t negatively
affects ỹ. Consequently, the proportion of voters that pay taxes increases, but the poorest voters receive
more transfers. If b < 1, an increase in t positively affects ỹ. Consequently, the proportion of voters that
pay taxes decreases.
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Equation 9—and consequently, Equation 7—says that at equilibrium, θ∗p must be such that

these two terms balance each other out. Since θ is assumed to be uniformly distributed, it

is easy to check that the ”hazard rate” is a decreasing function of θ∗p. Consequently, voters’

political demands will always increase (decrease)—i.e., θ∗p will always decrease (increase)—

as the voter p’s marginal utility of public goods becomes greater (smaller). Notably, this

adjustment in voters’ political demands would be the same if θ was not uniformly distributed,

yet the ”hazard rate” was monotonically decreasing.

As we show in the Appendix, an increase in t affects p’s marginal utility of public goods

(in percentage terms) via two channels. The first is the effect of t on p’s disposable income,

or, alternatively, on its tax function. We call this effect the disposable income effect. This

effect is positive—i.e., an increase in t positively affects p’s marginal utility of public goods

and, consequently, voters’ political demands—if the increment in t negatively affects p’s

disposable income, and vice-versa. The second is the effect of t on total tax revenues. We

call this effect the tax revenues effect. This effect is negative—i.e., an increase in t negatively

affects p’s marginal utility of public goods and, consequently, voters’ political demands—

if the increment in t positively affects total tax revenues, and vice-versa. The final effect

therefore of an increase in t on voters’ political demands will depend on the direction of these

two effects and, if they act in opposite ways, on which dominates the other. The statement in

Proposition 2 follows from these findings. Since, in general, total tax revenues are expected

to be non-decreasing in t, we concentrate our analysis on this case.

Proposition 2. Assume that total tax revenues are non-decreasing in income taxes (t).

The increment in income taxes positively affects voters’ political demands if the disposable

income effect is positive and it dominates the tax revenues effect.

The main lesson we learn from Proposition 2 is that a decrease in p’s disposable income

following an increment in income taxes is always useful for observing an increase in voters’

political demands. Clearly, if the increment in t negatively affects total tax revenues, then

a negative effect of t on p’s disposable income is not necessarily required, even if still useful

for observing this result. Notably, an increment in t always negatively affects p’s disposable

income when the tax schedule is linear, but not necessarily when it is non-linear. This

underlies the importance of considering not only a linear but also a non-linear tax schedule

in our analysis.

We now analyze how an increment in t affects the final provision of public goods ( G∗). We

concentrate our analysis on what is the most interesting case, i.e., where θ ≤ θ∗p. Remember

that in this case the incumbent always satisfies p’s political demands. Proposition 3 presents

the results.
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Proposition 3. Assume that θ ≤ θ∗p, and consider an increment in income taxes (t) that

leaves θ ≤ θ∗p. This increment in income taxes:

a) Positively affects the provision of public goods if both ∂τ(yp,t)

∂t
> 0, and ∂T

∂t
≥ 0.

b) Negatively affects the provision of public goods if both ∂τ(yp,t)

∂t
< 0, and ∂T

∂t
≤ 0.

c) Has an ambiguous effect on the provision of public goods if ∂τ(yp,t)

∂t
and ∂T

∂t
are of

opposite sign.

Using the amount of public goods provided by the incumbent when he satisfies voters

demands (see Proposition 1), it follows that, ∂G∗

∂t
= 1

θ∗p

(
∂T
∂t
−G∗ ∂θ

∗
p

∂t

)
. Hence, there are

two channels by which a change in income taxes affects the provision of public goods. The

first is the direct effect of t on total tax revenues (see the first term in parenthesis in ∂G∗

∂t
),

which actually is an incumbent’s budget constraint effect. As directly follows from ∂G∗

∂t
, the

incumbent will always increase the provision of public goods through this channel if total

tax revenues increase following an increase in t. The second channel is the effect of t on θ∗p

(see the second term in parenthesis in ∂G∗

∂t
) and, consequently, on voters’ political demands.

This effect has already been studied in Proposition 2.

As stated in Proposition 3, an increase in income taxes positively affects the provision of

public goods if the pivotal voter perceives that his disposable income has decreased following

an increase in taxes; and total tax revenues increase or remain unchanged as taxes increase.

If the incumbent has an incentive to be re-elected, he will satisfy these greater demands.

Under any other circumstances, the effect of an increment in taxes on the provision of public

goods is either negative or ambiguous.10

Once again, a key lesson from Propositions 2 and 3 is that observing income taxes having

a negative effect on the median voter’s disposable income is crucial for observing a positive

effect of an increase in income taxes on both voters’ political demands and the provision of

public goods. Clearly, this implies that the median voter must be a taxpayer and not an

in-kind transfer beneficiary. This condition is usually observed in a middle- or high-income

economy, but not in a poor economy where the pivotal voter is usually either an in-kind

transfer beneficiary or a non-taxpayer. This fact could prevent an increase in income taxes

positively affecting the degree of political accountability in poor countries.

Finally, we can use the result in Proposition 3 to analyze how the incumbent’s rents

change as t increases. In order to control for the change in total tax revenues, we analyze

how the incumbent’s rents as a proportion of total tax revenues–defined as γ∗ = rp
T

–change

as t increases. Corollary 1 states the result.

10As this is shown in the Appendix, this result also holds if θ is not uniformly distributed, but φ (.)− Φ(.)
θ∗p

>

∂φ(.)
∂θ∗p

H
(
θ∗p
)
.
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Corollary 1. Assume that θ ≤ θ∗p, and consider an increment in income taxes (t)

that leaves θ ≤ θ∗p. The increment in income taxes negatively affects γ∗ if and only if
∂G∗/∂t
G∗

> ∂T/∂t
T

.

Corollary 1 follows from Proposition 3 and the incumbent’s budget constraint. The left-

hand side term in the inequality in Corollary 1 corresponds to the percentage change in

the amount of public goods as t increases. The right-hand term is the percentage change

in total tax revenues as t increases. Therefore, if the former term is bigger than the latter

one, the incumbent’s rents as a proportion of T will decrease and vise-versa. Corollary 1

offers a simple rule for evaluating the incumbent’s efforts following an increment in taxes,

and could be used to empirically address this effect. Notably, Corollary 1 states that it is

possible to observe an increase in γ∗ following an increment in income taxes, even if there is

an increment in the provision of public goods.

To conclude our discussion in this section, we would comment on the assumption that

the present value of rents of holding office (R) is not affected by t. How R affects political

accountability has been analyzed in previous studies (for instance, see Persson and Tabellini,

2002). Since an increment in R implies an increment in the incumbent’s payoff of holding

office, this gives the incumbent more incentive to reduce his rents (see Equation 3). Therefore,

an increment in R can be useful for disciplining politicians. Since the amount of total tax

revenues probably makes holding office more attractive, an increment in income taxes (i.e.,

an increase in t) that positively affects total tax revenues might be useful for disciplining

politicians. However, the final effect of such an increment on the provision of public goods

must take into account our analysis in this section.

6 Extensions.

This section has two purposes. First, we aim to analyze the case where voters not only

choose their political demands, but also choose income taxes using a majority-voting rule.

The second purpose is to extend our baseline model in two relevant directions. First, we

relax the assumption that voters do not derive utility from leisure and, consequently, they

supply labor elastically. Second, we consider a deviating policy rule that is arguably more

consistent with present-day societies, where the possibility that the incumbent will totally

expropriate voters is unlikely. As we will show, although some interesting issues emerge, our

main results still hold under these two extensions.
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6.1 Endogenous income taxes

So far, in previous sections we have analyzed the effect of an exogenous change in t on

the degree of political accountability. In other words, we assumed that t is exogenous in

our framework. An interesting question then is how the moral hazard problem affects the

preferred tax rate voters would choose under majority rule. We carry out this analysis in

this section. As far as we know, no previous voting-agency model has considered taxes as

endogenous.

In order to make a comparison with the standard well-known results in the literature on

majority-rule equilibrium tax rate, we concentrate our analysis on the case where the tax

schedule is linear, and, consequently, t is the income tax rate. Furthermore, we assume b = 0.

This assumption does not affect the results obtained in the previous sections. Remember

that an increase in t always negatively affects the disposable income of voter p and positively

affects total tax revenues under this tax schedule. Consequently, ∂G∗

∂t
is always positive in

this case.

Consider the timing of the baseline model (see section 2.3), and assume that before

voters choose their bliss points (i.e., before the first stage in the baseline model), there

are two candidates competing for elected office. In the new first stage of the game, each

candidate must announce a level of t; after that, voters vote for their preferred income tax

rate. A candidate wins the election if he receives the support of more than half the voters.

Each of them has a one-half probability of winning if each of them receives the support of

one-half of the voters. The winner in this election becomes the incumbent, and the loser the

challenger. After this, the timing of the model is the same as the one presented in section

2.3.

Continuing with our backward induction analysis, each voter i chooses his preferred tax

rate by considering his indirect utility function, u
(
ydi (t), G

∗(t)
)
, where G∗ is given as in

Proposition 1(b). Assuming that this function is concave,11 voter i’s preferred t is implicitly

given by |MRSi| =
−∂ydi /∂t
∂G∗/∂t

, where |MRSi| = ∂u/∂G
∂u/∂x

. Anticipating this, each candidate will

propose the median voter preferred tax rate during the first stage. Using the linear tax

schedule and what we already know from section 5, it follows that ∂G∗

∂t
= 1

θ∗p

(
y −G∗ ∂θ

∗
p

∂t

)
.

The equilibrium income tax rate therefore is implicitly given as:

|MRSp| = θ∗p
yp

y −G∗ ∂θ
∗
p

∂t

(10)

11Some conditions can be imposed to guarantee that.
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Let us denote the equilibrium tax rate as tMH , as implicitly defined by Equation 10. We

would like to compare tMH with the tax rate voters chose in a context where there are no

moral hazard problems. This situation corresponds to the standard voting model, where

u(ydi , G), G = T
θ
, and θ is known by every voter. The equilibrium tax rate in this model is

implicitly given by the well-know condition |MRSp| = θ yp
y

. Let us denote this equilibrium

tax rate by t̃. Notice that, inasmuch as this is the standard, t̃ increases as the income

distribution becomes more unequal.

The main difference between tMH and t̃ is that, in our framework, voters take into account

the moral hazard problem when voting for their preferred income tax rate. In fact, voters

do this in two ways. First, voter p now makes a prediction of the unobserved θ—i.e., θ∗p.

Second, voter p now adjusts his or her preferred tax rate by taking into account the effect of

t on θ∗p, and, consequently, on voters’ political demands. Nevertheless, there is one similarity

between these two equilibrium tax rates—namely, the role of income distribution. In other

words, yp
y

matters for both equilibrium tax rates.

Proposition 4. Assume that the tax schedule is linear, and that θ ≤ θ∗p. It follows then,

tMH < t̃ if an increase in t negatively affects voters’ political demands. Furthermore the

difference between t̃ and tMH becomes smaller, and eventually tMH > t̃ if an increase in t

positively affects voters’ political demands.

The result in Proposition 4 immediately follows from the assumption that the incumbent

satisfies the voters’ political demands—i.e., θ ≤ θ∗p, and from the sign of
∂θ∗p
∂t

. From our

discussion of Proposition 2, we already know that the effect on an increase in t on voters’

political demands might be either positive or negative, and that this critically depends on

how income taxes affect voter p’s disposable income. If the effect of an increase in t on voters’

political demands is negative—i.e,
∂θ∗p
∂t

> 0, then the right-hand side term in Equation 10

is greater than θ yp
y

. Comparing this with the scenario without agency frictions, here, the

moral hazard problem implies less taxation (i.e., tMH < t̃), and, consequently, less provision

of public goods. This happens because voters anticipate that income taxes will negatively

affect their political demands.

Nevertheless, if the effect of an increase in t on voters’ political demands is positive—i.e.,
∂θ∗p
∂t

< 0—but not too large,12 the smaller the difference between t̃ and tMH . Furthermore,

tMH might eventually surpass t̃ if the effect of an increase in t on voters’ political demands

is positive and large enough. Therefore, only where the (negative) effect of income taxes on

voter p’s disposable income is great enough might the provision of public goods be greater

12Formally, if −∂θ
∗
p

∂t ∈
(

0,
(θ∗p−θ)y
θG∗

)
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than that observed in a scenario without agency frictions. This reinforces our main conclusion

in the previous section—namely, that it is crucial that the increase in income taxes should

negatively affect the median voter’s disposable income in order to observe a greater provision

of public goods.

Making a clear prediction about the effect of income distribution on tMH is not easy.

Although Equation 10 suggests that tMH should increase as income distribution becomes

unequal, one must take into account how changes in voter p’s income affects θ∗p, G
∗ and

∂θ∗p
∂t

.

Since clearly predicting this last effect depends on certain non-intuitive conditions, we prefer

not to make any prediction in this regard. Nevertheless, it is clear from Equation 10 that,

given a particular distribution of income, voters will adjust their preferred income tax rate

in the manner explained above.

6.2 Elastic labor supply.

Up until, we have assumed that voters derive no utility from leisure. In this section,

we come back to the baseline model with exogenous income taxes, and assume that voters

supply labor elastically. Consistently, each voter i is now characterized by his skill level,

si. Voters’ skills are continuously distributed in the population according to a continuous

cumulative distribution function Γ (si), with support [s1, s2]. Each voter is endowed with a

unit of time they can allocate either to leisure (li) or to labor supply, hi = 1− li.
As this is common in the political economy literature, we assume that voters choose

their political issue—i.e., their preferred bliss point—by taking into account their labor

supply. Therefore, when deciding their labor supply, while voters are able to anticipate the

incumbent’s strategy they are not able to anticipate who is the pivotal voter or the provision

of public goods. Consequently, the best we can do in this case is to assume that voters’ labor

supply decisions are independent of the level of public goods.13 More precisely, we impose

the following assumption:

Assumption 4. The labor supply and the provision of public goods are ”ordinarily

independent” of one another (Wildasin, 1984; and Sknow and Waren, 1989); in other words,

the utility function is separable between public goods and leisure.

13Even if voters were able to anticipate the provision of public goods—such as might be the case if voters
first choose their labor supplies and then choose their bliss points—they would nonetheless remain uncertain
of the realization of this provision. This happens because with certain probability θ > θp. In this case,
voters might take into account this probability and decide on their labor supply during the first stage of
the game. In other words, voters might not only punish the incumbent through election, but also ”protect”
themselves from the probability of being expropriated by adjusting their labor supply. This mechanism,
although interesting, is beyond the scope of this paper. Since our aim is to analyze the electoral mechanism
that we analyzed in the previous section, we leave this labor supply mechanism for further research.
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Therefore, voters’ preferences are now represented by u (xi, li, G), with ∂u
∂l
> 0, ∂2u

∂2l
< 0,

∂u
∂l∂x

≥ 0, and both ∂u
∂G∂l

= 0 and ∂u
∂G∂x

= 0. Note that since consumption depends on

the labor supply, under Assumption 4, it is also the case that public goods and private

consumption are independent of one another. The other properties of the utility function

regarding private consumption remain the same.

As before, voter i’s budget constraint is xi = yi − τ (yi, t). However, here yi = sihi, such

that the tax function is now a function of the labor supply. Total tax revenues are given by

T =
∫ s2
s1
τ (sihi, t) dΓ (si). The rest of the model remains the same as in section 2.

The equilibrium incumbent’s rents are still characterized by Equation 3, and Equation

4 still represents the provision of public goods at equilibrium. The interior equilibrium

condition for each i’s labor supply is given by si
∂u(yd∗i ,1−h∗i ,G)

∂x

(
1− ∂τ(yi,t)

∂y

)
=

∂u(yd∗i ,1−h∗i ,G)
∂l

,

where yd∗i = sih
∗
i−τ(sih

∗
i , t), and h∗i is voter i’s optimal labor supply. Because of Assumption

4, no particular notation is added to G in the utility function. To simplify the exposition,

we assume that h∗i > 0 for every i; correspondingly, each i’s labor supply is characterized by

this interior condition. Therefore, each voter i’s labor supply at equilibrium can be written

as h∗i = h (si, t).

Taking into account his labor supply, each voter chooses his optimal bliss point. The

expected utility of each voter is still given by Equation 6, although his disposable income is

now given by yd∗i . Consequently, the first order condition that characterizes θ∗i is still rep-

resented by Equation 7, though now, ki = u
(
yd∗i , 1− h∗i , T+R−Y

θi

)
. This expression replaces

Equation 5. The other novelty is that θ∗i is now a function of si and t—i.e., θ∗i = θ∗i (si, t).

To complete the equilibrium, we still need to analyze the relationship between voters’

income and their demand for public goods and show that a pivotal voter still exists. This

result is stated in Lemma 3.

Lemma 3. Less skilled voters always demand more public goods than skilled voters.

Consequently, if the incumbent satisfies voter p, he also satisfies all voters i with si > sp.

Therefore, voter p exists and is defined as the one whose skills satisfy Γ (sp) = 1
2

—i.e., p is

the median voter.

Comparing Lemma 3 with Lemma 1, the novelty is that now less skilled voters always

demand more public goods than skilled voters. This result is a consequence of imposing

Assumption 4. Furthermore, if we assume that yi is an increasing function of si—as is

standard in the optimal taxation literature14—then this is also true that poor voters always

14This holds under the ”agent monotonicity” assumption—i.e., under the assumption that − ∂u(.)/∂yi
∂u(.)/∂xi

is

a decreasing function of si (see Myles, 2002, pp. 136-138.)
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demand more public goods than rich voters. This is consistent with our results in Lemma

1, where the utility function is separable.

Therefore, the pivotal voters is still the voter with median income, and the equilibrium

is still characterized as in Proposition 1, but taking into account the changes commented

above. We now analyze how an increase in t affects the voters’ political demands and the

provision of public goods.

Proposition 5. Assume that voters supply labor elastically.

a) The effect of an increase in income taxes (t) on voters’ political demands—i.e., on

k∗p—is the same as that stated in Proposition 2.

b) The effect of an increase in income taxes (t) that leaves θ ≤ θ∗p on the provision of

public goods (G∗) is the same as that stated in Proposition 3.

Proposition 5 states that the effect of an exogenous increase in income taxes on the degree

of political accountability is the same regardless of whether voters supply labor elastically

or inelastically. The novelty is that the effect of t on the pivotal voter’s disposable income

(tax function) now depends on how taxes affects his labor supply; and the effect of t on total

tax revenues depends now on how taxes affect the aggregate labor supply. Therefore, even

under (linear) tax schedule 1, both effects can be either positive or negative.

Nevertheless, the intuition behind the results in Proposition 5 is the same as before. On

the one hand, if the pivotal voter has low enough skills and receive in-kind transfers, which

probably also negatively affects his labor supply, then
∂τ(sph∗p,t)

∂t
is likely to be negative. In this

case, redistribution through the tax system will negatively affect both the voters’ political

demands and the provision of public goods through this channel. On the other hand, if the

skill level of the pivotal voter is high enough,
∂τ(sph∗p,t)

∂t
is likely to be positive. Therefore,

redistribution through the tax system will positively affect both the voters’ political demands

and the provision of public goods through this channel.

6.3 A non-confiscatory deviating policy rule.

Although the Leviathan deviating policy rule is useful for analyzing how voters balance

their demands when under extreme threat, several factors may prevent incumbents from

extracting total tax revenues in a democratic society—for instance, the possibility of being

legally punished, or of provoking a costly social conflict. In this section, we also come back

to the baseline model and analyze how our results change if we impose a rule more consistent

with how most present-day democracies actually function.
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Consequently, we consider in this section a non-confiscatory incumbent’s deviating policy

rule, under which the incumbent extracts neither total voters’ income nor total tax revenues.

We require a provision of public goods consistent with this non-confiscatory policy rule. We

claim that in a society where the legal system works fairly well, this provision is given by

Ĝ (T ) = T
θ2

, where, as defined above, θ2 is the maximum cost of producing public goods for

the common known distribution of θ. The reasoning is as follows: On the one hand, if the

incumbent provides G < Ĝ (T ), voters and any third party are able to anticipate with a

probability of one that the incumbent is extracting tax revenues for himself. In this case,

the incumbent goes to jail, his wealth is expropriated, and he receives a very large negative

payoff—namely, minus infinity. On the other hand, if the incumbent provides G ≥ Ĝ (T ), it

is impossible for voters and for any third party to know whether the incumbent is extracting

tax revenues or not. We assume in this case that nobody is able to prove whether or not

the incumbent is extracting tax revenues for himself. Consequently, by providing Ĝ (.), the

incumbent avoids any legal punishment and is able to extract the maximum level of tax

revenues, thus obtaining a non-negative payoff (defined in the Appendix).

Therefore, Ĝ (.) is the level of public goods provided by the incumbent when he does not

satisfy voter’s political demands and decides to forgo re-election. We refer to Ĝ (.) as the

deviating provision of public goods. Remarkably, note that Ĝ (.) is an increasing function of

total tax revenues ( ∂Ĝ
∂T

= 1
θ2
> 0). In other words, when total tax revenues increase, voters

must observe an increase in Ĝ, otherwise they anticipate that the incumbent is extracting

tax revenues with a probability of one, and the costs mentioned above are imposed.

The complete model under this non-confiscatory policy rule is developed in the Appendix.

Here, we present the main results.

Lemma 4. Assume that the incumbent follows the non-confiscatory policy rule described

above. At equilibrium, a poor voter’s political demand for public goods is greater than that of

a rich voter if and only if:

∂u
(
ydi , G

∗
i

)
/∂x− ∂u

(
ydi , Ĝ

)
/∂x

u
(
ydi , G

∗
i

)
− u

(
ydi , Ĝ

) >
∂2u

(
ydi , G

∗
i

)
/∂G∂x

∂u
(
ydi , G

∗
i

)
/∂G

(11)

If 11 holds with equality, then every voter demands the same amount of public goods

regardless of his income. Furthermore, a rich voter’s political demand for public goods is

greater than that of a poor voter if 11 is reversed.

The condition in Equation 11 is a bit different from that in Equation 8 (Lemma 1).

Although the right-hand side term in both expressions is the same, the left-hand side is not.
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Rather than the relative marginal utility of consumption evaluated at G∗i , this term measures

the relative change in the marginal utility of consumption between G∗i and Ĝ. This change

is not as trivial as it may seem, and has some consequences for the relationship between

voters’ income and their demand for public goods.15

Therefore, imposing Assumption 3, this follows that a pivotal voter always exist and is

the median voter. The sub-game perfect equilibrium is now given by the incumbent’s rents

r∗, defined as in Equation 8A; and a bliss point ki (θi) for each voter i defined as in Equation

10A, with θ∗i implicitly defined as in Equation 12A (see all these equations in the Appendix).

Furthermore, if θ ≤ θ∗p, the incumbent satisfies the voters’ bliss point k∗p
(
θ∗p
)
, and supplies

G∗ = G∗p = Ĝ+ R
θ∗p

; otherwise the incumbent supplies Ĝ.

Proposition 6. Assume that the incumbent follows the non-confiscatory policy rule

described above.

a) The effect of an increase in income taxes (t) on voters’ political demands—i.e., on

k∗p—is the same as that stated in Proposition 2.

b) The effect of an increase in income taxes (t) that leaves θ ≤ θ∗p on the provision of

public goods (G∗) is the same as that stated in Proposition 3.

c) Both voters’ political demands and the provision of public goods increase as θ2 decreases.

Proposition 6 states that the effect of an exogenous increase in income taxes on the

degree of political accountability is the same regardless of whether an incumbent follows a

confiscatory policy rule or a non-confiscatory one. The novelty under this non-confiscatory

policy rule is that the support of θ, and in particular, the value of θ2, could help to foster

political accountability. Following Adser et al. (2003), the level of θ2 can be understood

in our framework as the degree of voters’ information. The less the support of θ—i.e.,

the smaller θ2—the better voters’ information. As Proposition 6 states, an improvement

in voters’ information positively affects both voters’ political demands and the provision of

public goods.

7 Conclusions

In this paper, we provide an unexplored mechanism for analyzing whether increases

in income taxes are useful or not for fostering the degree of political accountability, and,

consequently, the provision of public goods. The mechanism we explore corresponds to

the manner in which voters balance their political demands when the incumbent’s efforts

15For instance, unlike the baseline model, this relationship is orthogonal under the current deviating
policy rule if the utility function is separable.
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are unobserved. Our main result is that our mechanism does in fact uncover a direct link

between income taxes and the degree of political accountability. Nevertheless, we show that

only under particular circumstances does an increase in income taxes positively affect both

voters’ political demands (for public goods) and the provision of public goods.

In particular, regardless of whether the income tax schedule is considered as exogenous or

endogenous—and assuming that the total tax revenues are non-decreasing in income taxes,

we find that it is crucial that an increase in income taxes should negatively affect the median

voter’ disposable income in order to observe an increase in both voters’ political demands for

public goods and the provision of public goods following said increase in income taxes. This

condition is usually observed in a middle- and high-income economies, where the median

voter is usually a taxpayer, and an increase in income taxes usually negatively affects his or

her disposable income. Nevertheless, if an economy is poor enough, such that the median

voters is either an in-kind transfer receiver or a non-taxpayer whose disposable income might

increase or remain unchanged following changes in income taxes, then both voters’ political

demands and the provision of public goods could see a reduction as income taxes increase.

In poor countries, this fact could prevent the scenario wherein an increase in income taxes

positively affects the degree of political accountability.

Another interesting and novel result emerges from a comparison between the majority-

voting income tax rate in our agency-voting framework and one in a framework without any

agency friction. Compared with the latter scenario, if political demands decrease as income

taxes increase, in our agency framework, voters will vote for a smaller income tax rate and,

consequently, for less provision of public goods. Nevertheless, voters’ preferred income tax

rate will approach that corresponding to a framework where there are no agency frictions—

and might eventually even surpass it—if political demands increase as income taxes increase.

As noted above, a necessary condition to observe this result is that income taxes should have

a negative effect on the median voter’s disposable income.
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Appendix

Proof for Lemma 1. From the manuscripts, we already know that G∗i = T+R−Y
θ∗i

.

Keeping the distribution of income—and consequently, Y and T—constant, it follows that
∂G∗i
∂yi

∣∣∣
T

= −G∗i
θ∗i

∂θ∗i
∂yi

∣∣∣
T

. Correspondingly, sign
(
∂G∗i
∂yi

∣∣∣
T

)
= −sign

(
∂θ∗i
∂yi

∣∣∣
T

)
. It follows from

Equation 7 that,
∂θ∗i
∂yi

∣∣∣
T

= 1
−∂2E(u)/∂θ∗2i

[
∂ki
∂yi
φ (θ∗i ) + ∂2ki

∂θ∗i ∂yi
Φ (θ∗i )

]
. Using Equation 5, it follows

that ∂ki
∂yi

=
∂u(ydi ,G∗i )

∂x

(
1− ∂τ(yi,t)

∂yi

)
, and ∂2ki

∂θ∗i ∂yi
= −∂2u(ydi ,G∗i )

∂G∂x

(
1− ∂τ(yi,t)

∂yi

)
G∗i
θ∗i

. Using these

derivatives, we obtain:

∂θ∗i
∂yi

∣∣∣∣
T

=
1− ∂τ/∂yi
−∂2E(u)/∂θ∗2i

(
∂u
(
ydi , G

∗
i

)
∂x

φ (θ∗i )−
∂2u

(
ydi , G

∗
i

)
∂G∂x

G∗i
θ∗i

Φ (θ∗i )

)
(1A)

Since ∂2E(u)

∂θ∗2i
< 0 at the optimal point, and from Assumption 1 ∂τ

∂yi
< 1, it follows that the

sign of
∂θ∗i
∂yi

∣∣∣
T

is equal to the sign of the right-hand side term in parentheses in Equation 1A.

This is equivalent to say that sign
(
∂θ∗i
∂yi

∣∣∣
T

)
= sign

(
∂u(ydi ,G∗i )

∂x
− ∂2u(ydi ,G∗i )

∂G∂x

G∗i
θ∗i
H (θ∗i )

)
, where,

as defined in the main text, H (θ∗i ) =
Φ(θ∗i )
φ(θ∗i )

. Based on the equilibrium condition in Equation

7, it follows that
G∗i
θ∗i
H (θ∗i ) =

u(ydi ,G∗i )
∂u(ydi ,G∗i )/∂G

. The results in Lemma 1 follow from replacing

G∗i
θ∗i
H (θ∗i ) into the expression above.

Proof for Lemma 2. Since F (yi) is a continuous function, there exists a voter m with

income ym, such that F (ym) = 1/2. It follows from Assumption 3 that G∗m > G∗i for all

voters i with yi > ym. Therefore, if the incumbent only satisfies voter m’s bliss point, he also

satisfies all those voters with yi > ym. Consequently, the incumbent is re-elected. Hence,

the median voter is the pivotal voter.

Proof for Proposition 1. It follows from the analysis in the text.

Proof for Proposition 2. Using the first order condition in Equation 7, we obtain that
∂θ∗p
∂t

= 1
−∂2E(u)/θ∗2p

[
∂k∗p
∂t
φ
(
θ∗p
)

+
∂2k∗p
∂θ∗p∂t

Φ
(
θ∗p
)]

.

Using Equation 5, it follows that ∂kp
∂t

= −∂u(ydp ,G∗)
∂x

∂τ(yp,t)

∂t
+

∂u(ydp ,G∗)
∂G

1
θ∗p

∂T
∂t

, and ∂2kp
∂θ∗p∂t

=

1
θ∗p

[
∂2u(ydp ,G∗)

∂G∂x
G∗ ∂τ(yp,t)

∂t
−
(
∂2u(ydp ,G∗)

∂G2 G∗ +
∂u(ydp ,G∗)

∂G

)
1
θ∗p

∂T
∂t

]
. Plugging these derivatives into

∂θ∗p
∂t

, reorganizing terms, and using the result for
∂θ∗i
∂yi

∣∣∣
T

in the proof for Lemma 1, we get:
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∂θ∗p
∂t

=
−1

1− ∂τ (yp, t) /∂yp

∂θ∗p
∂yp

∣∣∣∣
T

∂τ (yp, t)

∂t
+

Ap
−∂2E(u)/∂θ∗2p

1

θ∗p

∂T

∂t
(2A)

where Ap = −∂2u(ydp ,G∗)
∂G2

G∗

θ∗p
Φ
(
θ∗p
)

+ ∂u(.)
∂G

(
φ
(
θ∗p
)
− Φ(θ∗p)

θ∗p

)
, and ∂2E(u)

∂θ∗2p
is defined as in footnote

6. It can be verified that Ap > 0 if θ is uniformly distributed. Furthermore, notice that an

increase in t negatively affects p’s disposable income if ∂τ(yp,t)

∂t
> 0. The result in Proposition 2

follows from the fact that there is a negative relationship between θ∗p and k∗p, from Assumption

3—i.e, from assuming that
∂θ∗p
∂yp

∣∣∣
T
> 0—and from assuming that ∂T

∂t
≥ 0.

Proof for Proposition 3. Let us assume that θ ≤ θ∗p, and consider an increase in t that

leaves θ ≤ θ∗p. Using the expression for G∗, it follows that ∂G∗

∂t
= 1

θ∗p

(
∂T
∂t
−G∗ ∂θ

∗
p

∂t

)
. Plugging

2A into ∂G∗

∂t
, we obtain:

∂G∗

∂t
=

1

θ∗p

 G∗(
1− ∂τ(yp,t)

∂yp

) ∂θ∗p
∂yp

∣∣∣∣
T

∂τ (yp, t)

∂t
+Bp

∂T

∂t

 (3A)

where Bp = 1− G∗

θ∗p

Ap

−∂2E(u)/∂θ∗2p
. We can anticipate the sign for all the terms on the right-hand

side of 3A, except that for Bp. Plugging the second order condition ∂2E(u)
∂θ∗2p

(defined as in

footnote 6) and Ap in the expression for Bp and then reorganizing terms, Bp is positive if

and only if φ (.)− Φ(.)
θ∗p

> ∂φ(.)
∂θ∗p

H
(
θ∗p
)
. It can be verified that this condition always holds if θ

is uniformly distributed.

Therefore, it follows from Assumption 3 that ∂G∗

∂t
> 0 if ∂τ(yp,t)

∂t
> 0 and ∂T

∂t
≥ 0; and that

∂G∗

∂t
< 0 if ∂τ(yp,t)

∂t
< 0 and ∂T

∂t
≤ 0. Furthermore, the increase in t has an ambiguous effect

on the provision of public goods if ∂τ(yp,t)

∂t
and ∂T

∂t
are of opposite sign.

Proof for Proposition 4. It follows from the analysis in the text.

Proof for Lemma 3. From the manuscript, we already know that G∗i = T+R−Y
θ∗i

.

Keeping the distribution of skills constant, it follows that
∂G∗i
∂si

∣∣∣
T

= − R
θ∗2i

∂θ∗i
∂si

∣∣∣
T

. Thus,

sign
(
∂G∗i
∂si

∣∣∣
T

)
= −sign

(
∂θ∗i
∂si

∣∣∣
T

)
. Using the first order condition in Equation 7, where now

θ∗i = θ∗i (si, t), it follows that
∂θ∗i
∂si

∣∣∣
T

= 1
−∂2E(u)/∂θ∗2i

[
∂k∗i
∂si
φ (θ∗i ) +

∂2k∗i
∂θ∗i ∂si

Φ (θ∗i )
]
. Since ki =

u
(
yd∗i , 1− h∗i , T+R−Y

θ∗i

)
, it follows that ∂ki

∂si
= ∂u(.)

∂x
h∗i

(
1− ∂τ(.)

∂yi

)
+
∂h∗i
∂si

[
∂u(.)
∂x

si

(
1− ∂τ(.)

∂yi

)
− ∂u(.)

∂l

]
.

Using the equilibrium condition in the labor supply, it reduces to ∂ki
∂si

= ∂u(.)
∂x

h∗i

(
1− ∂τ(.)

∂yi

)
.

Furthermore, it follows from Assumption 4 that ∂2ki
∂θ∗i ∂si

= 0. Therefore:
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∂θ∗i
∂si

∣∣∣∣
T

=
1

−∂2E(u)/∂θ∗2i

∂u (.)

∂x
h∗i

(
1− ∂τ (.)

∂yi

)
φ (θ∗i ) (4A)

Since ∂2E(u)

∂θ∗2i
< 0 at the optimal point, and given that ∂τ

∂yi
< 1 (as per Assumption 1), it

follows that
∂θ∗i
∂si

∣∣∣
T
> 0 and, consequently, that

∂G∗i
∂si

∣∣∣
T
< 0. Then, less skilled voters demand

more public goods than skilled voters. The proof for the existence and the identification of

the median voter follows the same arguments used in the proof for Lemma 2.

Proof for Proposition 5. Using the first order condition in Equation 7, we already

know that
∂θ∗p
∂t

= 1
−∂2E(u)/∂θ∗2p

[
∂kp
∂t
φ
(
θ∗p
)

+ ∂2kp
∂θ∗p∂t

Φ
(
θ∗p
)]

. Using the equilibrium condition in

the labor supply and ki = u
(
yd∗i , 1− h∗i , T+R−Y

θ∗i

)
, it follows that ∂kp

∂t
= −∂u(.)

∂x
∂τ(.)
∂t

+ 1
θ∗p

∂u(.)
∂G

∂T
∂t

.

Furthermore, using Assumption 4, this follows that ∂2kp
∂θ∗p∂t

= −
(
∂2u(.)
∂G2 G

∗ + ∂u(.)
∂G

)
1
θ∗2p

∂T
∂t

. Plug-

ging these derivatives into
∂θ∗p
∂t

, and reorganizing terms, we get:

∂θ∗p
∂t

= − ∂u (.) /∂x

−∂2E(u)/∂θ∗2p

∂τ (.)

∂t
+

A′p
−∂2E(u)/∂θ∗2p

1

θ∗p

∂T

∂t
(5A)

where A′p = −∂2u(.)
∂G2

G∗

θ∗p
Φ (.) + ∂u(.)

∂G

(
φ (.)− Φ(.)

θ∗p

)
. It can be verified that that A′p > 0 if θ is

uniformly distributed. The result in Proposition 5(a) follows from the fact that there is a

negative relationship between θ∗p and k∗p, and from assuming that ∂T
∂t
≥ 0.

Consider now the effect of an increase in t on the provision of public goods. Let us assume

that θ ≤ θ∗p, and that the increase in t leaves θ ≤ θ∗p. Using the expression for G∗, it follows

that ∂G∗

∂t
= 1

θ∗p

(
∂T
∂t
−G∗ ∂θ

∗
p

∂t

)
. Plugging 5A into ∂G∗

∂t
and reorganizing terms, it follows that:

∂G∗

∂t
=

1

θ∗p

[
G∗

∂u (.) /∂x

−∂2E(u)/∂θ∗2p

∂τ (.)

∂t
+B′p

∂T

∂t

]
(6A)

where B′p = 1− G∗

θ∗p

A′p
−∂2E(u)/∂θ∗2p

. Plugging both the second order condition ∂2E(u)

∂θ∗2i
(defined as

in footnote 6) and A′p in the expression for B′p, and reorganizing terms, it follows that B′p

is positive if and only if φ (.) − Φ(.)
θ∗p

> ∂φ(.)
∂θ∗p

H
(
θ∗p
)
. This can be verified that this condition

always holds if θ is uniformly distributed. The results in Proposition 5(b) follow from this.

The model with a non-confiscatory policy rule.

Consider the non-confiscatory policy rule described in section 6.3. When the incumbent

satisfies the pivotal voter, his rents (rp) are still defined as in Equation 1. Nevertheless,
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when the incumbent does not satisfy the pivotal voter and decides to forgo re-election, he

provides the deviating provision of public goods, Ĝ. Therefore, the incumbent’s rents (rE)

are given as rE = T − θĜ (T ). Notably, rE is now a continuous decreasing function of θ,

where ∂2rE(.)
∂θ2

= 0 and rE (θ2) = 0. Equalizing rp to rE −R, and plugging this into Equation

1, we get kp as a function of θp:

kp = u

(
ydp , Ĝ+

R

θp

)
(7A)

As in the baseline model, we impose Assumption 2. Notably, Since in this case both rp

and rE are decreasing for θ, Assumption 2 holds if: (1) rp (θ1) > T
(

1− θ1
θ2

)
− R; and (2)

rp (θ2) < −R.

This follows from Equation 7A that the incumbent supplies G∗ = Ĝ + R
θp

if he satisfies

voter p. Therefore, the incumbent’s rents and the provision of public goods at equilibrium

can be respectively written as:

r∗ =

rp = T − θ
(
Ĝ+ R

θp

)
if θ ≤ θp

T − θĜ if θ > θp
(8A)

G∗ =

Gp = Ĝ+ R
θp

if θ ≤ θp

Ĝ if θ > θp
(9A)

As in the baseline model, there also exists a θi for each voter’s bliss point ki. The

relationship between ki and θi is now given by:

ki = u

(
ydi , Ĝ+

R

θi

)
(10A)

Assuming Conditional Sincerity, each voter chooses an optimal θi to maximize his ex-

pected utility function:
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E(u) =

∫ θi

θ1

ki (θi) dΦ (θi) +

∫ θ2

θi

u
(
ydi , Ĝ (T )

)
dΦ (θi)

= Φ (θi) ki (θi) + (1− Φ (θi))u
(
ydi , Ĝ (T )

) (11A)

subject to θi ∈ (0,∞), and where u
(
ydi , Ĝ (.)

)
is the utility level that voter i obtains when

the incumbent decides to forgo re-election and to provide Ĝ. The first order condition for

each voter i is now given by:

∂ki (θ
∗
i )

∂θi
H (θ∗i ) + ki = u

(
ydi , Ĝ (T )

)
(12A)

Equation 12A implicitly defines the interior solution for each θ∗i . Once again, we impose

the condition that for the pivotal voter—if there is one at all—this solution falls in the interval

(θ1, θ2). Furthermore, notice that ∂2E(u)

∂θ2i
= R

θ∗2i

[
∂2u(ydi ,G∗i )

∂G2
R
θ∗2i

Φ (θ∗i )−
u(ydi ,G∗i )

∂G
Ωi (θ

∗
i )

]
, where

Ωi (.) = 2

(
φ (.)− Φ(.∗i )

θ∗i

)
− ∂φ(θ∗i )

∂θi
H (.). Therefore, ∂2E(u)

∂θ2i
< 0 and, consequently, Equation

12A characterizes a maximum if and only if
∂2u(ydi ,G∗i )

∂G2
R
θ∗2i

<
u(ydi ,G∗i )

∂G

Ωi(θ∗i )
Φ(θ∗i )

. This condition

always holds if Ωi (θ
∗
i ) > 0. Furthermore, this happens if θ is uniformly distributed. Unlike

the first order condition in Equation 7, the condition in equation 12A shifts θ∗i to equalize

the right-hand side term to u
(
ydi , Ĝ (T )

)
rather than to zero. Using the solution of θ∗i , we

obtain each voter i’s political demand for public goods, G∗i = Ĝ+ R
θ∗i

.

The sub-game perfect equilibrium is now given by the incumbent’s rents r∗, defined as

in Equation 8A; and a bliss point k∗i (θ∗i ) for each voter i defined as in Equation 10A, with

θ∗i implicitly defined as in Equation 12A. Furthermore, if θ ≤ θ∗p, the incumbent satisfies the

voters’ bliss point k∗p
(
θ∗p
)
, and supplies G∗ = G∗p = Ĝ+ R

θ∗p
; otherwise the incumbent supplies

Ĝ.

Proof for Lemma 4. Keeping the distribution of income–and consequently, Y and T—

constant, it follows that
∂G∗i
∂yi

∣∣∣
T

= − R
θ∗2i

∂θ∗i
∂yi

∣∣∣
T

. Thus, sign
(
∂G∗i
∂yi

∣∣∣
T

)
= −sign

(
∂θ∗i
∂yi

∣∣∣
T

)
. Using

the equilibrium condition in Equation 12A, this follows that
∂θ∗i
∂yi

∣∣∣
T

= 1
−∂2E(u)/∂θ∗2i

[
∂k∗i
∂yi
φ (θ∗i )

+
∂2k∗i
∂θ∗i ∂yi

Φ (θ∗i )−
∂u(ydi ,Ĝ)

∂x

(
1− ∂τ(yi,t)

∂yi

)
φ (θ∗i )

]
. From Equation 10A, it follows that ∂ki

∂yi
=
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∂u(ydi ,G∗i )
∂x

(
1− ∂τ(yi,t)

∂yi

)
, and that ∂2ki

∂θ∗i ∂yi
= −∂2u(ydi ,G∗i )

∂G∂x

(
1− ∂τ(yi,t)

∂yi

)
R
θ∗2i

. Plugging these

derivatives into
∂θ∗i
∂yi

, we obtain:

∂θ∗i
∂yi

∣∣∣∣
T

=
1− ∂τ(.)/∂yi
−∂2E(u)/∂θ∗2i

[(
∂u(ydi , G

∗
i )

∂x
− ∂u(ydi , Ĝ)

∂x

)
φ (θ∗i )−

∂u(ydi , Ĝ)

∂x

R

θ∗2i
Φ (θ∗i )

]
(13A)

Since ∂2E(u)

∂θ∗2i
< 0 at the optimal point, and given that ∂τ

∂yi
< 1, it follows that the sign of

∂θ∗i
∂yi

∣∣∣
T

is equal to the sign of the right-hand side term in brackets in Equation 13A. This is

equivalent to say that sign
(
∂θ∗i
∂yi

∣∣∣
T

)
= sign

(
∂u(ydi ,G

∗
i )

∂x
− ∂u(ydi ,Ĝ)

∂x
− ∂2u(ydi ,G

∗
i )

∂G∂x
R
θ∗2i
H (θ∗i )

)
. From

the equilibrium condition in Equation 12A , it follows that R
θ∗2i
H (θ∗i ) =

u(ydi ,G∗i )−u(ydi ,Ĝ)
∂u(ydi ,G∗i )/∂G

. The

results in Lemma 4 follow from replacing R
θ∗2i
H (θ∗i ) into the expression above.

Proof for Proposition 6. Using the equilibrium condition in Equation 12A, It fol-

lows that
∂θ∗p
∂t

= 1
−∂2E(u)/∂θ∗2p

[
∂k∗p
∂t
φ
(
θ∗p
)

+
∂2k∗p
∂θ∗p∂t

Φ
(
θ∗p
)
− ∂u(ydp ,Ĝ)

∂t
φ
(
θ∗p
)]

, where,
∂u(ydp ,Ĝ)

∂t
=

−∂u(ydp ,Ĝ)
∂x

∂τ(yp,t)

∂t
+

∂u(ydp ,Ĝ)
∂G

∂Ĝ
∂t

. It follows from Equations 10A that ∂kp
∂t

= −∂u(ydp ,G∗p)
∂x

∂τ(yp,t)

∂t
+

∂u(ydp ,G∗p)
∂G

∂Ĝ
∂t

, and ∂2kp
∂θ∗p∂t

= R
θ∗2p

[
∂2u(ydp ,G∗p)

∂G∂x

∂τ(yp,t)

∂t
− ∂2u(ydp ,G∗p)

∂G2
∂Ĝ
∂t

]
. Plugging these derivatives

into
∂θ∗p
∂t

, and reorganizing terms, it follows that:

∂θ∗p
∂t

= − 1

1− ∂τ (.) /∂yp

∂θ∗p
∂yp

∣∣∣∣
T

∂τ (yp, t)

∂t
+

A′′p
−∂2E(u)/∂θ∗2p

1

θ2

∂T

∂t
(14A)

where, A′′p = −∂2u(ydp ,G∗p)
∂G2

R
θ∗2p

Φ (.) +

(
∂u(ydp ,G∗p)

∂G
− ∂u(ydp ,Ĝ)

∂G

)
φ (.). It can be verified that that

A′′p > 0 if θ is uniformly distributed. The result in Proposition 6(a) follows from the fact that

there is a negative relationship between θ∗p and k∗p, from Assumption 3, and from assuming

that ∂T
∂t
≥ 0.

Consider now the effect of an increase in t on the provision of public goods. Let us assume

that θ ≤ θ∗p, and that the increase in t leaves θ ≤ θ∗p. Using the expression for G∗, it follows

that ∂G∗

∂t
= ∂Ĝ

∂t
− R

θ∗2p

∂θ∗p
∂t

, where ∂Ĝ
∂t

= 1
θ2
∂T
∂t

. Plugging 14A into ∂G∗

∂t
, and given the fact that

R
θ∗p

= G∗ − Ĝ, we obtain:

33



∂G∗

∂t
=

G∗ − Ĝ

θ∗p

(
1− ∂τ(.)

∂yp

) ∂θ∗p
∂yp

∣∣∣∣
T

∂τ (yp, t)

∂t
+B′′p

1

θ2

∂T

∂t
(15A)

where B′′p = 1 − R
θ∗2p

A′′p
−∂2E(u)/∂θ∗2p

. Once again, we can anticipate the sign for all the terms in

the right-hand side term of 15A, except that for B′′p . Plugging the second order condition
∂2E(u)
∂θ∗2p

and A′′p in the expression for B′′p and reorganizing terms, B′′p is positive if and only

if
∂u(ydp ,Ĝ)

∂G
>

∂u(ydp ,G∗p)
∂G

(
1− Ωp

φ(θ∗p)

)
. Taking into account the properties of u (.), it follows

that if θ is uniformly distributed, this condition will always hold. Therefore, using the same

arguments used in the proof for Propositions 3, we are able to replicate the same result.

Finally, the result in Proposition 6(c) follows from the fact that
∂θ∗p
∂θ2

= 1
−∂2E(u)/∂θ∗2p

∂u
∂G

T
θ2
>

0, and that
∂G∗p
∂θ2

= − T
θ22
− R

θ∗2p

∂θ∗p
∂θ2

< 0.
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