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1 Distortionary Taxation

This appendix outlines a more general version of the model in the main
body of the paper. We augment the model to allow for tax evasion and dis-
tortionary taxes. This appendix is organized as follows. Section 1.1 outlines
the general model and section 1.2 solves for its equilibrium. Sections 1.3 and
1.4 describe steady states first for a social planner and then when policy is
politically-motivated. The latter gives conditions for the existence of three
types of steady state: common interest, redistributive, and weak. The con-
ditions parallel the cohesiveness and stability conditions in the body of the
paper, and we show that the conditions in the benchmark model are special
cases of the ones presented here. In section 1.5 we discuss how the demand
for public goods affects the stability and cohesiveness conditions and the
possibility of multiple equilibria in this model. Section 1.6 proves the claims
made elsewhere in this appendix.

∗Besley: London School of Economics and CIFAR. Ilzetzki: London School of Eco-
nomics. Persson: IIES, Stockholm University and CIFAR.
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1.1 The model

1.1.1 Households

The model is identical to the benchmark model in all dimensions not dis-
cussed here. Household income is no longer exogenous. Instead, in each pe-
riod s, households choose the hours of work they supply hs and have access to
a technology that transforms a unit of labour into ω units of consumption. As
in the benchmark model, they face a tax rate ts, but can now evade taxation
at a cost τ s per unit of income concealed from tax collectors. τ s is denom-
inated in units of consumption goods. es denotes household income that is
sheltered from taxation. Households have quasilinear preferences with re-
spect to consumption and a convex utility cost with respect to hours worked.
Household preferences can be summarized as follows:

αV (gs)︸ ︷︷ ︸
Value of public good

+ (1− ts)ωhs︸ ︷︷ ︸
After-tax wage incom e

+ tses︸︷︷︸
Tax evasion

− esτ s︸︷︷︸
Cost of tax evasion

+ rJs︸︷︷︸
Gov transfers

− h
1+ 1

ε
s

1 + ε︸ ︷︷ ︸
Labour d isutility

Households choose tax evasion es and work effort hs to maximize:

max
hs,es∈[0,ωhs]

(1− ts)ωhs + tses − esτ s −
h

1+ 1
ε

s

1 + ε
.

The choice of tax evasion is then simply

es = ε (ts, τ s) ≡
{

0 ts ≤ τ s
ωhs ts > τ s

. (1)

Households conceal their entire income if the cost of evasion is lower than
the tax rate, and pay their tax liabilities in full otherwise. We assume that
households comply when they are indifferent between evasion and payment.
The choice of labour supply is

hs = H (ts) ≡ [ε (1− ts)ω]ε .

Household indirect utility is therefore

u
(
gs, ts, τ s, r

J
s

)
= αV (gs) +

εε ((1− ts)ω)ε+1

ε+ 1
+ (ts − τ s) ε (ts, τ s) + rJs .
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In contrast to the benchmark model, the supply of labour is elastic and
taxes are distortionary. Investments in fiscal capacity τ s increases tax effi -
ciency, defined as ∂R̃(ts,τs)

∂ts
, where R̃ (ts, τ s) are tax revenues given by

R̃ (ts, τ s) = ts (ωhs − es) = εεωε+1ts (1− ts)ε − tsε (ts, τ s) .

Given the evasion function (1), tax effi ciency is then

∂R̃ (ts, τ s)

∂ts
=

{
εε (1− ts)ε 1−ts−εts

1−ts ts ≤ τ s
0 ts > τ s

.

Fiscal capacity τ s increase tax effi ciency because higher fiscal capacity in-
creases the range of values ts for which tax effi ciency is strictly positive.
A more general formulation, where tax effi ciency is monotonically increas-

ing in τ s is possible. In such a formulation, the cost of tax evasion could take
a more general form, for example C (es, τ s) , giving a differentiable function
ε (ts, τ s) , which in turn would lead to a tax effi ciency function that is increas-
ing in τ s for all ts. The more general formulation would complicate analysis
significantly with no obvious gains in insight.

1.1.2 Choice of policy

In each period s, the incumbent collects tax revenues of R̃ (ts, τ s) and uses
these resources to (a) provide public goods gs, (b) accumulate fiscal (tax
enforcement) capacity at cost c (τ s+1 − (1− d) τ s) and (c) make transfers{
rJs
}
J=I,O

. Given τ s, a policy {ts, gs, τ s+1} gives group J a period s indirect
utility of

W
(
ts, τ s+1, gs; τ s, β

J
)
≡

αV (gs) + βJ
[
R̃ (ts, τ s)− gs − c (τ s+1 − (1− d) τ s)

]
+ (ts − τ s) ε (ts, τ s) + εε((1−ts)ω)ε+1

ε+1

,

where J ∈ {I, O}, βI = 2 (1− θ) and βJ = 2θ.
The incumbent’s choice of ts is static and can be described as follows.

For any choice ts > τ s, ε (ts, τ s) = ωhs and R̃ (ts, τ s) = 0. Taxes do not raise
revenues and no such choice can be optimal for the incumbent. The problem
can be reframed by setting ε (ts, τ s) = 0 and with the additional constraint
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ts ≤ τ s. Indirect utility can then be reformulated as

W
(
ts, τ s+1, gs; τ s, β

J
)
≡

αV (gs) + βJ [R (ts)− gs − c (τ s+1 − (1− d) τ s)]

+ εε((1−ts)ω)ε+1

ε+1

,

where
R (ts) ≡ εεωε+1ts (1− ts)ε (2)

The incumbent’s maximization problem is then

U I (τ) ≡ max
t,τ ′,g

{
W (t, τ ′, g; τ , 2 (1− θ)) + δZI (τ ′)

}
s.t. R (t)− g − c (τ ′ − (1− d) τ) ≥ 0 (3)

t ≤ τ ,

with U I (τ) the incumbent’s value function, ZI (τ) ≡ (1− γ)U I (τ) + γUO (τ)
his continuation value, time subscripts suppressed, and τ ′ denoting τ s+1.
The static first order condition

αVg (g) = λ+ 2 (1− θ) ,

is now combined with
αVg (g) = ζ + µ (t) , (4)

where λ is the Lagrange multiplier on (3) and

µ (t) ≡ 1− t
1− t (ε+ 1)

is the marginal cost of public funds. ζ > 0 only if t = τ , i.e. if tax capacity
constrains the incumbent’s choice of the tax rate.
The first of these first order conditions states that the marginal value of

the public good must equal its marginal cost. The second of these equations
states that the marginal value of the public good equals the marginal cost of
public funds, unless taxation is limited by institutional rather than economic
constraints.
Finally we have

lim
t↘τ ′

δZI
τ (t) ≤ cαVg (g) ≤ lim

t↗τ ′
δZI

τ (t) , (5)
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which degenerates to

cαVg (g) = δZI
τ (τ ′) , (6)

if Z (.) is differentiable at the chosen value of τ ′.

1.2 Equilibrium

Our equilibrium concept is as in the benchmark model: A Symmetric Markov
Perfect Equilibrium (MPE). Here too, we restrict attention to equilibria that
are limits to a finite horizon economy.

1.2.1 Characterizing the equilibrium

There exists a level of fiscal capacity τ̃ , above which redistribution occurs.
Thus τ̃ partitions the state space into a common-interest regime, where all
tax revenues are allocated to public goods including fiscal capacity, and a re-
distributive regime, where redistribution occurs and g = ĝ, defined implicitly
by

αV (ĝ) = 2 (1− θ) .
There are now two cases, depending on whether economic constraints

(tax distortions) or institutional constraints (fiscal capacity) limit taxation.
If fiscal capacity is suffi ciently high so that the tax rate can be chosen freely,
ts is chosen jointly with public spending so as to equalize the marginal cost
of taxation with the marginal value of public goods. This is done according
to (4) with ζ = 0.
In the common-interest regime, policy is set to {t∗ (τ) , g∗ (τ) , T ∗ (τ)} ,

which jointly solve
αVg (g∗ (τ)) = µ (t∗ (τ)) , (7)

(6) and (3) holding with equality. g∗ (τ) and T ∗ (τ) are increasing in τ , while
t∗ (τ) is decreasing in τ .
In the redistributive regime, g = ĝ, and (4) gives t = t̂ , defined implicitly

by
µ
(
t̂
)

= 2 (1− θ) .1 (8)

1This can be solved to give a closed form solution for t̂:

t̂ ≡ 1− 2θ
1− 2θ + 2 (1− θ) ε
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t̂ gives the highest tax rate that a redistributing incumbent would be willing
to bear to finance redistribution, due to the ensuing tax distortions. t̂ is de-
creasing in θ, as the value of redistribution is lower in a more cohesive society,
justifying lower taxes to finance such redistribution. t̂ is also decreasing in ε
as taxes are less distortionary the lower is the elasticity of labour supply.
As t∗ (τ)is strictly decreasing in τ , there is thus a threshold value τ ∗,

below which τ < t∗ (τ) and fiscal capacity constrains taxation and above
which τ > t∗ (τ) and tax distortions constrain taxation.
We can summarize the equilibrium as follows. If τ > τ ∗, taxes are set

at {t∗ (τ) , g∗ (τ) , T ∗ (τ)} . If τ < τ ∗ then t = τ and {g, τ ′} solve (6) and the
budget constraint (3) holding with equality if g < ĝ or g = ĝ otherwise.
In the benchmark model, the state space was partitioned by a value τ̃ ,

above which the economy operated in the redistributive regime, and under
which it operated in the common-interest regime. In this appendix, the state
space is additionally partitioned by the value τ ∗, above which taxation is
constrained by tax distortions, and below which it is constrained by fiscal
capacity.

1.3 Pigouvian Planner

Consider first the problem of a Pigouvian planner who is in power indefinitely
and puts equal weights on the welfare of all citizens. This corresponds to the
case θ = 1

2
and γ = 0. In this case ZI (τ) = U I (τ) and the problem becomes a

standard dynamic programming problem, where U I (τ) is a concave function
and

U I
τ (τ) =

{
(Rt (τ) + (1− d) c)αVg (g)− εεωε+1 (1− τ)ε if τ < τ ∗

(1− d) cαVg (g) if τ > τ ∗
,

where τ ∗ is defined in the previous section. Noting that

Rt (t) =
ωH (t)

µ (t)
,
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and we can rewrite the marginal value of fiscal capacity as

U I
τ (τ) =

{(ωH(τ)
µ(τ)

+ (1− d) c
)
αVg (g)− ωH (τ) if τ < τ ∗

(1− d) cαVg (g) if τ > τ ∗
. (9)

As µ (τ) = αVg (g) ∀τ > τ ∗, U I
τ (τ) is continuous at τ = τ ∗.

With ZI (τ) = U I (τ) , (6) reads

cαVg (g) = δU I
τ (τ ′) ,

and for a choice τ ′ > τ ∗ (9) then gives

Vg (g) = δ (1− d)Vg (g′) .

As δ (1− d) < 1, this implies a declining path of fiscal capacity and there
can be no steady state with τ > τ ∗. If there is “excess”fiscal capacity, in
the sense that tax distortions rather than fiscal capacity are the binding
constraint on taxation, the incumbent will decummulate fiscal capacity until
institutional—rather than economic—constraints limit taxation.
Now consider a choice τ ′ < τ ∗. We obtain the Euler equation

cαVg (g) = δ

(
ωH (τ)

µ (τ)
+ (1− d) c

)
αVg (g)− δωH (τ) .

This system has a unique steady state at

αVg
(
R
(
τP
)

+ cdτP
)

= µ
(
τP
) ωH

(
τP
)

ωH (τP ) + c
(
1− d− 1

δ

)
µ (τP )

. (10)

Recalling (4), τP < τ ∗ because

ωH
(
τP
)

ωH (τP ) + c
(
1− d− 1

δ

)
µ (τP )

> 1,

and therefore ζ > 0 at the steady state τP .
This points to a qualitative contrast between our model and that of

Battaglilni and Coate (2007, 2008). In Battaglini and Coate (2007, 2008)
the marginal value of the public good is always equal to the marginal cost
of public funds and economic constraints limit taxation. Here, the marginal
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value of the public good exceeds the marginal cost of public funds µ (t) in
steady state.
In a Pigouvian steady state, the marginal benefit of public good provision

is set equal to the marginal cost of maintaining the steady state level of fiscal
capacity. This cost comprises both the distortionary cost of taxation and the
cost of fiscal capacity maintenance. Thus the marginal value of public goods
strictly exceeds the marginal cost of public funds, and the distortionary cost
of taxation is not the binding constraint on the chosen level of taxation.

1.4 Political Economy

We now outline the conditions for steady states in the three possible regions:
common interest, redistributive, and a “weak”state at the boundary between
the common interest and redistributive regimes. As in the benchmark model,
two critical conditions determine the existence of each type of steady state.
Due to the additional complication of distortionary taxation, however, we
are unable to obtain closed-form solutions for these conditions.
The cohesiveness condition determines the existence of a common-interest

steady state. As in the benchmark model, a common-interest steady state is
attainable only if the Pigouvian steady state analyzed in the previous section
is within the common-interest regime. This yields the following condition:

The Cohesiveness Condition: R
(
τP
)
− cdτP < ĝ

The definition of τP in (10) is not a function of the political-economy para-
meters γ and θ. Thus the cohesiveness condition is a condition on θ alone
(via ĝ) and holds for values of θ that are suffi ciently close to 1

2
.

The second condition is the stability condition. When the stability con-
dition holds, a redistributive steady state exists.

The Stability Condition: R
(
τR
)
− cdτR > ĝ,

where τR = min
{
t̂, τ̂
}
and τ̂ is defined implicitly via

2 (1− θ) c = 2φδ

[
ωH (τ̂)

µ (τ̂)
+ c (1− d)

]
− δωH (τ̂) . (11)

As in the benchmark model, the stability condition is a function of θ and γ.
φ ≡ (1− γ) (1− θ) + γθ is an important stability parameter. It determines
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the expected share of next period’s transfers obtained by the incumbent. As
τ̂ is increasing in φ in (11), the stability condition is more likely to hold the
larger is φ, as in the benchmark model.
We now explore the relationship between the cohesiveness and stability

conditions in the benchmark model and the ones presented here. An inelastic
labour supply is equivalent to ε → 0. As ε → 0, µ (τ) → 1 and H (t) → ω.
Then (10) gives

αVg
(
gP
)

=
ω

ω + c
(
1− d− 1

δ

) ,
and the cohesiveness condition becomes

ω

ω + c
(
1− d− 1

δ

) > 2 (1− θ) ,

which is precisely the cohesiveness condition in the body of the paper.
When labour supply is inelastic, (11) is no longer a function of τ , as its left

hand side remains 2 (1− θ) c, but its right hand side becomes 2φδ (ω + c (1− d))−
δω. These are precisely the marginal cost and marginal benefit, respectively,
of remaining in a redistributive steady state indefinitely in the benchmark
model. If the cost exceeds the benefit then no redistributive steady state
exists, as an incumbent in the redistributive regime would choose to move
to the common interest regime in the following period. If the benefit strictly
exceeds the cost—as is the case when the stability condition holds in the
benchmark model—an incumbent in the redistributive regime wishes to accu-
mulate fiscal capacity with no bound, and a redistributive steady state exists
at τR = τ̄ .
Put differently, in the benchmark model, τR is always at a corner so-

lution. If the benchmark stability condition holds, τR = τ̄ , and if it fails
to hold τR = 0. In the benchmark model, τ̄ was assumed to be such that
αVg (R (τ̄)− cdτ̄) < 2 (1− θ) , so that that our new stability condition holds
whenever the stability condition in the benchmark model holds. If the bench-
mark stability condition does not hold then τR = 0 and the stability condition
here cannot either.
A qualitative difference between this model and the benchmark model

emerges due to the difference between the stability conditions of these two
models. The candidate redistributive steady state in the benchmark model
is the corner-solution τ̄ , which is always in the redistributive regime. Here,
due to the convexity created by distortionary taxation, an interior candidate
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for a redistributive steady state τR emerges. An additional condition must
be satisfied for a redistributive steady state to exist. The value of τR must
be in the redistributive regime, which corresponds to the stability condition
listed above.
Unlike the benchmark model, the cohesiveness and stability conditions

are not mutually exclusive. In the benchmark model, the candidate redis-
tributive steady state is zero whenever the cohesiveness condition holds. Thus
τR < τP whenever the cohesiveness condition holds, and the overlap between
the cohesiveness and stability conditions is degenerate. Here, however, τR

is endogenous and interior. Its value may thus exceed or be lower than τP ,
allowing for the stability condition, the cohesiveness condition, both, or nei-
ther, to hold.
We also note that the marginal value of the public good α, which is cen-

tral to equilibrium determination in Battaglini and Coate (2007) reemerges
as a key parameter in our model with distortionary taxation. High values
of α increase ĝ, which now appears in both the stability and the cohesive-
ness conditions. Higher levels of α make it more likely for the cohesiveness
condition to hold and less likely that stability condition holds.

1.5 Discussion

In the following section we formally prove the main claim of this appendix.
Modified cohesiveness and stability conditions partition the state space into
regions, each corresponding to one of the three steady states in the benchmark
model. In this section, we show that the model with distortionary taxation
yields very similar results to those in the benchmark model.
We cannot obtain analytical solutions for the cohesiveness and stability

conditions when taxes are distortionary. We resort to computational meth-
ods.2 The following figures show the values of γ and θ required for the
existence of each type of steady state. We plot these figures for different
values of α, which is now an important parameter in determining the type
of steady state that emerges.

2For the sake of comparison, we use the same parameter values as were used to plot
Figure 7 in the benchmark model. These parameters were chosen for graphical convenience
rather than an attempt to “calibrate” to empirical values: c = 2, ω = 0.9, d = 0.17 and
δ = 0.95. Two additional parameters are introduced in the general model. We set ε = 2,
an elasticity commonly used in the literature, and vary α to demonstrate its effects.
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Figure 1: Three types of steady state (α = 0.02)

The first of these figures is plotted for a value of α that gives an al-
most identical picture to that in benchmark model. This demonstrates that
the result in the benchmark model is largely robust to the introduction of
distortionary taxation.
The second figure shows the effects of an increase in α. A higher level of

α increases the range where the common interest state exists and decreases
the range where the redistributive state exists. The latter parameter values
also allow for a region where both the stability and cohesiveness conditions
hold. In the region of overlap, a redistributive steady state exists.
In contrast to Battaglini and Coate (2007) our equilibrium refinement

method ensures a unique equilibrium. A finite horizon economy has a unique
equilibrium, as does its limit as the time horizon S grows without a bound.
As will be shown in the following section, when the stability and cohesiveness
conditions both hold, a redistributive steady state results.
When the stability condition holds, the belief that future incumbents

will follow redistributive policies encourages incumbents to over-accumulate
fiscal capacity for the purpose of redistribution. A redistributive steady state

11



Figure 2: Three types of steady state (α = 0.3)

then emerges. When the cohesiveness condition holds, the belief that future
incumbents will behave “responsibly” and remain at the Pigouvian steady
state dissuades incumbents from accumulating excessive fiscal capacity.
Multiple equilibria may exist in Battaglini and Coate (2007) for some

parameter values because either type of steady state can be supported by
the belief that future policy makers will follow a similar policy rule.
In a finite-horizon economy, the period S incumbent cannot commit to

anything but scrapping fiscal capacity for the purpose of redistribution, if he
inherits a suffi ciently large level of fiscal capacity. The period S − 1 incum-
bent, knowing this, follows a “redistributive”policy rule, knowing that his
successor will do the same. Previous incumbents follow suit. The common-
interest equilibrium is thus eliminated.

1.6 Proofs

In this section, we prove the claims of section 1.4. A redistributive steady
state exists when the stability condition holds. When the stability condition
does not hold but the cohesiveness condition holds, a common-interest steady

12



state exists. A weak steady state—at the boundaries of the two regimes—
emerges when neither condition holds.
We consider an economy of finite horizon S, and analyze its limit as

S → ∞. In each period s, we can solve for continuation values U I,s (τ s) ,
UO,s (τ s) , Z

I,s (τ s) , and policy functions Gs (τ s) and T s (τ s) . The policy
functions will imply a choice of a tax rate ts.

1.6.1 Period S

In period S, T S (τ) = 0 trivially, as future fiscal capacity has no value. There
thus exists a value τ̃S, such that ∀τS ≥ τ̃S, g = ĝ. In addition, as in section
1.2, there is a value τ ∗S below which tS = τS and above which tS = t∗ (τS) .
For any τS ≤ τ̃S, we are in the common interest regime, and all tax

revenues are used as public goods. gS = GS (τS) which solves

GS (τS) = R (tS) + c (1− d) τS

where tS = min {τS, t∗ (τS)}. G (τS) is strictly increasing ∀τS < τ̃S.

Characterizing τ̃S The threshold for redistribution depends on whether
τ̃S is greater than or smaller than τ ∗S. If τ̃S > τ ∗S then fiscal capacity is not a
constraint to taxation when in the redistributive regime and tS = t̂ ∀τS ≥ τ̃S.
τ̃S then solves

τ̃S =
ĝ −R

(
t̂
)

c (1− d)
.

Otherwise, τ̃S < τ ∗S = t̂ and fiscal capacity constrains taxation to tS = τ̃S.
τ̃S then solves

R (τ̃S) + c (1− d) τ̃S = ĝ. (12)

τ̃S < τ ∗S if and only if
R
(
t̂
)

+ c (1− d) t̂ > ĝ, (13)

which is a condition on parameter values alone.

Period S value functions Given the period S policy functions outlined
above, we can characterize ZI,S (τS) . This can be done concisely by noting
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that

ZI,S
τ (τS) =

{
ψ (τS)

[
ωH(τS)
µ(τS)

+ c (1− d)
]
− ωH (τS) for τS < τ ∗S

ψ (τS) c (1− d) for τS > τ ∗S
(14)

where ψ (τ s) = 2φ when τ s > τ̃ s and ψ (τ s) = αVg (G (τ s)) when τ s < τ̃ s.
We thus have a strictly concave value function wherever τS < τ ∗S, wherever
fiscal capacity is the binding constraint on taxation.

Choice of τS in period S-1 Now consider the choice of τS in period
S − 1. This choice is governed by (6). We first point out that a choice
τS > max {τ ∗S, τ̃S} cannot be optimal, as (6) would then state

cαVg (gS−1) = 2φδc (1− d) .

But as cαVg (gS−1) > 2 (1− θ) > 2φδc (1− d), this first order condition
cannot hold.
We now provide a condition for a choice τS > τ̃S, i.e. in the redistributive

regime. It is summarized in the following lemma.

Lemma 1 If the incumbent in period S − 1 is in the redistributive regime,
he will choose to put the economy in the redistributive regime in period S if
and only if

R
(
τR
)

+ c (1− d) τR > ĝ, (15)

where τR = min
{
τ̂ , t̂
}
, with τ̂ defined as in (11).

Proof. Throughout the proof of this lemma, we will consider the case
where the period S − 1 incumbent is in the redistributive regime, so that
αcVg (gS−1) = 2 (1− θ) c. To prove this lemma, we return to the two cases
discussed in section 1.6.1. First, assume that (13) does not hold so that
τ̃S > τ ∗S. Then τS > τ̃S implies τS > max {τ ∗S, τ̃S}, and a choice of τS in
the redistributive regime cannot be optimal. (13) is therefore a necessary
condition for the period S − 1 incumbent to choose τS > τ̃S.
If, on the other hand, (13) is satisfied and τ̃S < t̂, then the unique choice of
τS—if chosen in the redistributive regime—is τS = τR, according to (6) and
(14). An additional necessary condition for τS to be in the redistributive
regime is that τR is in the redistributive regime. τR > τ̃S is equivalent to
(15)
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Together (13) and (15) are necessary and suffi cient conditions for redistrib-
ution in period S, but as (13) holds only if (15) does, we are left with the
condition (15) as a necessary and suffi cient condition, as claimed.
The discussion of the terminal period and the choice of fiscal capacity

available in the terminal period did not depend on whether the stability and
cohesiveness conditions held. We now discuss separately the case where the
stability condition holds and where it does not hold.

1.6.2 Redistributive Steady State

We now consider parameters where the stability condition holds and show
that a redistributive steady state exists. If the stability condition holds, (15)
must hold as well. According to Lemma 1, if the period S − 1 incumbent is
in the redistributive regime, he will chose τS = τR. There then exists a value
τS−1 = τ̃ above which {gS, τS} =

{
ĝ, τR

}
will be chosen.

Characterizing τ̃ τ̃ is the lowest value of τS−1, for which
{
τR, ĝ

}
are

feasible. If τ̃ > t̂, then

τ̃ =
ĝ + cτR −R

(
t̂
)

c (1− d)
.

If τ̃ < t̂ then τ̃ solves

R (τ̃S−1) + c (1− d) τ̃S−1 − cτRS = ĝ.

τ̃ < t̂ if and only if
R
(
t̂
)

+ c (1− d) t̂− cτR > ĝ.

Choice of τS−1 We can now characterize the period S − 1 continuation
value in the redistributive regime:

ZI,S−1
τ (τS−1) =

{
2φ
[
ωH(τs−1)
µ(τs−1)

+ c (1− d)
]
− ωH (τ s−1) If τS < t̂

2φc (1− d) If τS > t̂
.∀τS−1 > τ̃

(16)
The choice of τS−1 is governed by (6). As with τS, a choice τS−1 > max

{
τ̃ , t̂
}

cannot be optimal, as then (6) would require 2 (1− θ) c = 2φc (1− d). We
can therefore show that
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Lemma 2 If the incumbent in period S − 2 is in the redistributive regime,
he will choose to put the economy in the redistributive regime in period S− 1
if and only if the stability condition holds.

Proof. The proof of this lemma is almost identical to that of Lemma 2. If
τS−1 is chosen in the redistributive regime, τS−1 = τR according to (6) and
(16). τR is in fact in the redistributive regime (τR > τ̃) if and only if the
stability condition holds.

Redistributive steady state The analysis for period S − 2 holds identi-
cally for periods s < S − 2. If the economy is in the redistributive regime in
period s, it will remain in the redistributive regime in period s+1 if and only
if the stability condition holds. In addition τ s+1 = τR is the chosen level of
fiscal capacity in the redistributive regime. Thus as S → ∞ this economy
has a steady state at τ = τR if and only if the stability condition holds. To
summarize

Proposition 3 A redistributive steady state at τ = τR exists if and only if
the stability condition holds.

1.6.3 When the stability condition does not hold

Having seen that the stability condition is a necessary and suffi cient for
the existence of a redistributive steady state at τ = τR, we now consider
parameter values such that the stability condition fails to hold.
As indicated in Lemma 2, the stability condition determines whether the

economy will be in the redistributive regime, in any period other than S. The
weaker condition (15) determines whether the economy will arrive at period
S with suffi cient fiscal capacity to be in the redistributive regime. Analysis
is simplified by assuming that not only the stability condition, but also (15),
fails to hold. We show that as S → ∞, the economy is identical to that of
the Pigouvian planner for all τ < τ̃ . Following this analysis, we will relax
this assumption and show that even if (15) holds, so that redistribution may
occur in period S, the limiting economy as S →∞ is nevertheless the same.
Lemma 1 implies that if (15) does not hold, the economy will not be in

the redistributive regime in period S. Similarly, if the stability condition
fails to hold, the economy will not be in the redistributive regime along the
equilibrium path for any period s > 0, according to Lemma 2. Therefore,
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for any s > 0, the continuation values of the incumbent and opposition are
the same and U I,s (τ s) = UO,s (τ s) = ZI,s (τ s) . As S → ∞ this economy
becomes identical to that of the Pigouvian planner analyzed in Section 1.3
for all τ < τ̃ .
We then have two cases, depending on whether τ̃ is greater than or smaller

than the candidate steady state τP . If τ̃ > τP , the Pigouvian steady state is
attainable along the equilibrium path and is the unique steady state. The
condition τ̃ > τP is given by the cohesiveness condition, so that we may
conclude:

Proposition 4 If the stability condition does not hold, but the cohesiveness
condition holds, the unique steady state τC is in the common interest regime
and is at τC = τP .

If the cohesiveness condition does not hold, τ̃ < τP , and a steady state
in the common interest regime does not exist. A steady state cannot exist
in the redistributive regime either, as the stability condition does not hold.
The remaining candidate for a steady state is at τ = τ̃ .
If τ̃ is a steady state, (5) must hold at τ̃ . For τ < τ̃ , the economy is in

the common interest regime, where the problem is identical to that of the
Pigouvian planner. We thus have

lim
τ̊↗τ̃

δZI
τ (̊τ) = lim

τ̊↗τ̃
δU I

τ (̊τ) = 2 (1− θ)
(
ωH (τ̃)

µ (τ̃)
+ (1− d) c

)
−ωH (τ̃) > 2 (1− θ) c,

where τP < τ ∗, as shown in section 1.3, ensures that τ̃ < τ ∗. The last
inequality follows from the fact that the cohesiveness condition fails to hold.
If the economy were to temporarily enter the redistributive regime, it

would return to the common-interest regime in the following period, as the
stability condition does not hold. Therefore

lim
τ̊↘τ̃

δZI
τ (̊τ) = 2φ

[
ωH (τ̃)

µ (τ̃)
+ c (1− d)

]
− ωH (τ̃) < 2 (1− θ) c,

where the last inequality holds whenever the stability condition is not satis-
fied. The conditions for a steady state at τ = τ̃ are therefore satisfied. We
summarize the result in the following proposition.
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Proposition 5 If neither the stability nor the cohesiveness condition holds,
the unique steady state τW is at the boundary between the common-interest
and redistributive regimes: τW = τ̃ .

As noted above, this discussion assumed that (15) did not hold. We now
show that relaxing this assumption does not alter any of the conclusions
above. If (15) holds in an economy of horizon S then ∀τS−1 > τ̃S−1, τS is
chosen as τS = τR, as per Lemma 1. There exist values of τS−1, for which
τS will be chosen in the redistributive regime.
Lemma 2, however, still holds and the redistributive regime will not be

reached along the equilibrium path for any s ∈ (0, S) . But, the possibility
of redistribution in period S nevertheless implies that the value of being in
opposition is different than the value of being the incumbent in period S.
For those values of τS−1 such that τS > τ̃S is chosen, the value of being the
incumbent and in opposition are different, due to the differential probability
of being in power in period S. By induction, a similar logic can be applied
to any s < S.
However, as S →∞ the differential reward for being the incumbent and

in opposition moves arbitrarily far into the future. Due to discounting, the
difference between U I (τ) and UO (τ) accordingly approaches zero. With
U I (τ) = UO (τ) = ZI (τ) , the analysis that led to propositions 4 and 5 holds
even when (15) holds.

2 Other Equilibrium Concepts

2.1 Other Markov Equilibria

We have thus far restricted attention to equilibria emerging from limits of
finite horizon economies as the time horizon goes to infinity. This ensured
uniqueness of our MPE. This section discusses a different Markov Perfect
Equilibria concept wherein functions are assumed to be concave. Unlike
Battaglini and Coate (2007, 2008) we cannot assume that the value function
are strictly concave. Due to the quasilinearity of the objective function, the
value function is linear in fiscal capacity in the redistributive regime, leading
to a weakly, rather than strictly concave value function. As Battaglini, Pal-
frey and Nunnari (2012) point out, a large number of equilibria may emerge
when the value function is assumed to be weakly concave.
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In an earlier version of the paper we solved the model under the assump-
tion of weakly concave value functions and obtained similar results to those
in our benchmark model. When the cohesiveness condition holds, the unique
concave equilibrium is identical limiting equilibrium in the current version.
The economy’s unique steady state is at the Pigouvian planner’s steady state.
Similarly, when neither the cohesiveness nor the stability conditions hold, the
unique steady state is on the boundary between the common-interest and re-
distributive regimes: the weak state.
When the stability condition holds, however, a multiplicity of equilibria

may exist and steady states other than τR = τ̄ may emerge. To illustrate
this point, we now construct an additional concave equilibrium that could
arise when the stability condition holds.
Consider first the decision rule T (τ) when τ > τ̃ . One equilibrium is as

in our benchmark model, where T (τ) = τ̄ ∀τ > τ̃ . At this candidate steady
state

δZI
τ (τ) = 2φδ (ω + (1− d) c)− δω

and the first order condition for fiscal capacity accumulation is satisfied by
the stability condition.
Another possibility following from the weak concavity of the continuation

value, is that T (τ) gives values within a convex set τ ∈ Θ, where all values
τ ∈ Θ are themselves within the redistributive regime.
For values τ > τ̃ ,

UJ (τ) = αV (ĝ)+βJ [(ω + (1− d) c) τ − cT (τ)− ĝ]+(1− τ)ω+δZJ (T (τ)) ,

with J ∈ {I, O} . Using the envelope theorem and the first order condition
with respect to τ ′, we can then obtain

ZI
τ (τ) = 2φ (ω + (1− d) c)−ω+Tτ (τ)

[
2 (1− θ) (1− γ) c− 2θγc

−δ (1− 2γ) [2 (1− θ) (ω + (1− d) c)− ω]

]
,

if T (τ) is differentiable. In the redistributive regime, the first order condition
with respect to τ ′ gives

2 (1− θ) c = δZI
τ (τ ′) ,
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so that

2 (1− θ) c = 2φδ (ω + (1− d) c)−δω+δTτ (τ)

[
2 (1− θ) (1− γ) c− 2θγc

−δ (1− 2γ) [2 (1− θ) (ω + (1− d) c)− ω]

]
.

A candidate policy function T (τ) would then have

Tτ (τ) =
1

δ

2φδ (ω + (1− d) c)− δω − 2 (1− θ) c
δ (1− 2γ) [2 (1− θ) (ω + (1− d) c)− ω] + 2θγc− 2 (1− θ) (1− γ) c

≡ Ψ,

for ∀τ > τ̃ .
Ψ is constant, giving a linear function T (τ). If Ψ > 1, no function T (τ)

is consistent with equilibrium. However if Ψ < 1 a policy function T (τ) as
in Figure 3 is consistent with equilibrium.
For all τ > τ̃ , the policy function T (τ) maps Θ to itself and optimality is

satisfied by the argument above. ∀τ < τ̃ , the economy is expected to remain
in the common interest regime indefinitely. As the cohesiveness condition
does not hold, the Pigouvian steady state cannot be supported, and T (τ)
converges to τ̃ .
For all τ < τ̃

ZI
τ (τ) = U I

τ (τ) = αVg (g) (ω + (1− d) c) ,

thus

lim
τ↗τ̃

δZI
τ (τ) = 2 (1− θ) δ (ω + (1− d) c)− ω > 2 (1− θ) c = lim

τ↘τ̃
δZI

τ (τ) ,

so that T (τ̃) = τ̃ is optimal as well. Optimality conditions are satisfied for all
values of τ and we have confirmed that this is an equilibrium. The economy
has a unique and stable steady state at τ = τ̃ .
This equilibrium is qualitatively different from the redistributive equilib-

rium that emerges as the limit to a finite horizon economy and bears greater
similarity to the weak steady state in the benchmark model.

2.2 Non-Markov Equilibria

We have focused on Markov Perfect Equilibria (MPE) in our benchmark
model. In this section, we consider a different refinement on subgame perfec-
tion that allows history dependence. We outline a model with self-enforcing
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Figure 3: Additional concave equilibrium when stability condition holds.

equilibria supported by punishment strategies. It is well known that the class
of such equilibria is large. We follow the recent literature (cf. Acemoglu,
Golosov and Tsyvinsky (2008, 2011) and Aguiar and Amador (2011)) and
restrict attention to Pareto-effi cient equilibria.
In our benchmark model, cooperation is enforced by institutional factors

embodied in the parameter θ. In contrast, this appendix studies how coop-
eration might be endogenously enforced through reputational mechanisms.
In this formulation, we allow θ to be endogenously chosen in each period.
Clearly, in any MPE, the optimal choice is θ = 0.3

We outline here some characteristics a reputational equilibrium. We leave
a full analysis of this problem for future research. As we are studying effi cient
subgame perfect equilibria (SPE), the problem can be reformulated as that
of a social welfare planner who maximizes the utility of groups A and B
subject to participation constraints for both groups. ψA denotes the Pareto
weight assigned by the social planner to group A and θAs represents the share
of transfers given to group A in period s.
When the problem is thus formulated, incumbency no longer plays a

3In the common interest regime, the incumbent is indifferent between any value θ ∈[
0, 12
]
.
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role, except for the outside options of the two groups. (The “incumbent”
is the group that is tempted to deviate from the SPE.) Using the methods
introduced by Marcet and Marimon (2011), the planning problem can be
formulated recursively as

U
(
τ , µA, µB

)
= max

g,τ ′,r,θA,µA′,µB′


αV (g) + 2r

[
ψAθA +

(
1− ψA

) (
1− θA

)]
+ (1− τ)ω

+µA
[
αV (g) + 2θAr + (1− τ)ω

]
+µB

[
αV (g) + 2

(
1− θA

)
r + (1− τ)ω

]
−ηAUA (τ)− ηBUB (τ)

+δU
(
τ ′, µA′, µB′

)


s.t. (ω + (1− d) c) τ ≥ g + r + cτ ′ and r > 0, θA ∈ [0, 1]

The first line in the maximization problem is the period utility of the social
planner, reflecting the weights ψA and 1− ψA it places on the utility of the
two groups. r denotes total transfers. The next three lines are the participa-
tion constraints of the two groups with ηJ for J ∈ {A,B} representing the
Lagrange multipliers on these constraints. µJ for J ∈ {A,B} is the shadow
value of committing to a policy in period s and evolves recursively according
to

µJs = δµJs−1 + ηJs . (17)

The value function U
(
τ , µA, µB

)
represents the present value of the social

planner having entered a period with fiscal capacity of τ and promised util-
ities reflecting shadow prices µA and µB. The identity of the incumbent is
an implicit state variable as well. UJ (τ) is the value group J obtains if the
incumbent were to deviate from the sustainable plan, i.e. the outside option
of group J . The identity of the incumbent enters the problem only here. The
probability of turnover γ also enters this problem only implicitly through the
value functions UJ (τ) .
We are silent at this point on the specific off-the-equilibrium path punish-

ment and characterize features common to the class of all effi cient sustainable
SPEs. Recall, however, that for the above problem to be a subgame perfect
equilibrium, UA (τ) and UB (τ) must in themselves be the value functions for
groups A and B, respectively, arising from some SPE.
The first order conditions of this maximization problem give(

1 + µA + µB
)
αVg (g) = λ, (18)

where λ is the Lagrange multiplier on the budget constraint. Whenever r > 0
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we also have

2
[(
ψA + µA

)
θA +

(
1− ψA + µB

) (
1− θA

)]
= λ, (19)

and for interior choices of θA:

ψA + µA = 1− ψA + µB. (20)

Finally, an optimal choice of τ ′ requires

δUτ
(
τ ′, µA′, µB′

)
= cλ.

Applying the envelope theorem to U I (τ), we derive the following Euler equa-
tion:

αcVg (g) = δ (ω + (1− d) c)αcVg (g′)− δω− δη
A′UA

τ (τ ′) + ηB′UB
τ (τ ′)

1 + µA + µB
. (21)

In the redistributive regime, r > 0 and (18) to (20) combine to give
αVg (g) = 1. The quantity of public goods g = ĝ provided when in the
redistributive regime is identical to the one that would result from the MPE
when θ = 1

2
.

Note, however, that (20) holds only if θA is in the range θA ∈ (0, 1). If
θA = 1 then (18) to (20) combine to give

αVg (g) = 2
ψA + µA

1 + µA + µB
, (22)

when r > 0. If θA = 0 then

αVg (g) = 2
1 + µB − ψA

1 + µA + µB
, (23)

when r > 0. In both cases 1 < αVg (g) < 2, so that ĝ is greater than the
level that would emerge in an MPE with θ = 0, but less than in an MPE
with θ = 1

2
. Due to cooperation between the factions, public good provision

strictly exceeds the level that would arise in the redistributive regime an
MPE (where θ = 0 and αVg (ĝ) = 2).
It is easy to show that a redistributive steady state cannot arise. The

model is stochastic, as the identity of the incumbent is a random variable.
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Each time a group A or B is in power, their participation constraint may
bind, which gives a strictly positive value of ηA or ηB and this alters the value
of µA or µB. If the economy remains in the redistributive regime indefinitely,
the economy fluctuates based on these exogenous changes in power.
A redistributive steady state would require ηA = ηB = 0, due to (17) and

λ = 1 + µA + µB in every period from (18). (21) then becomes

1 + µA + µB = λ = −η
AUA

τ (τ) + ηBUB
τ (τ)

c (1− δ (1− d))
= 0.

A constant “tightness”of participation constraints would require a decum-
mulation of fiscal capacity over time, which would bring the economy to the
common interest regime. The only possibility for a redistributive economy
in the long run is one where the values of µA and µB fluctuate over time.
If an ergodic distribution in the redistributive regime exists, it implies

cycles between periods when αVg (g) = 1, with the share of transfers to each
group fluctuating in each period—to ensure their participation—on one hand,
and periods where public goods are provided below the first best level, but
above what would emerge in an MPE.
The latter occurs if one group remains in power for a large number of

periods. Maintaining that group’s participation then requires not only that
all transfers go to the incumbent, but also that public good provision is
eroded to provide a greater amount of total transfers, as implied by (22) and
(23).
A common-interest steady state, in contrast, may exist. If it exists, it is

at the Pigouvian level of public good provision. In steady state ηA = ηB = 0
and (21) becomes

αVg (g) =
δω

δω − c (1− δ (1− d))
,

giving g = gP : the Pigouvian steady state is attained.
In any period that the participation constraint is binding in the common-

interest regime, the dynamic system in (21) implies a declining path of public
good provision and ultimately underprovision of public goods relative to the
first best.
The unique sustainable steady state is at the first best: the Pigouvian

steady state. Fiscal capacity, public good provision and transfers all fluctuate
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over time if the Pigouvian steady state is not sustainable. Whether the
Pigouvian steady state is attainable depends on the punishment SPE implied
by UA (τ) and UB (τ) .
We conclude that history-dependent equilibria may be qualitatively dif-

ferent from the Markov Perfect Equilibrium. First, a Pigouvian steady state
can potentially be supported even if there are no exogenous institutional con-
straints on redistribution. Second, redistributive and weak steady states do
not exist, although ergodic distributions within these regimes do potentially
exist. But the three types of state emerging from our benchmark model
do appear arise along equilibrium paths of the sustainable equilibrium: a
common-interest state, a redistributive state, and a weak state with under-
provision of public goods. We leave to future research a full characterization
of sustainable equilibria in this model.
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