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Abstract
We study the e¢ cient allocation of spending and taxation author-

ity in a federation in which federal politicians are exposed to electoral
uncertainty. We show that centralization may, but need not, result
in a loss of electoral accountability. We identify an important asym-
metry we regard to positive and negative externalities and show that
centralization may not be e¢ cient in economies with positive exter-
nalities even when regions are identical and centralization does not
entail a loss of accountability. We also show that decentralization
can only Pareto dominate centralization in economies with negative
externalities.
Keywords: Fiscal federalism, local public goods, externalities, per-

formance voting, turnout uncertainty, electoral accountability.
JEL Classi�cations: D72; D78; H41.

1 Introduction

Should a society apt for a centralized �scal system under which spending
decisions are made by a central authority and �nanced from general tax rev-
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enues or should it apt for a decentralized system in which choices are made
by local authorities and �nanced by local taxes? In his seminal work on
economic federalism, Oates (1972) answered this question by highlighting a
trade o¤between internalization of externalities and the capacity of the state
to cater for regional di¤erences in taste. His famous Decentralization The-
orem states that decentralization is desirable if externalities are weak and
regional di¤erences in taste are large.1 Clearly such economic trade o¤s are
important, yet the design of the �scal state has equally important political
economy implications. This is because political ine¢ ciencies are a¤ected by
the degree of centralization of the �scal state. This has been explored in a
growing literature on the political economy of �scal federalism.2 This litera-
ture, which we discuss in more detail below, has identi�ed various political
trade o¤s as well as reasons why the economic trade o¤s are a¤ected by
politics. This paper makes a contribution to this literature by pointing to
a new and potentially important political cost of centralization: governance
uncertainty. It explores how governance uncertainty a¤ects the trade o¤ be-
tween internalization of externalities under centralization and the perceived
bene�ts of electoral accountability under decentralization.
The organization of the �scal state is not just a question of theoretical

interest. It is an issue of great practical importance as well. The ongoing
debate about the appropriate role of the European Union is just one example
this. Another is view that a reorganisation of the �scal state towards more
a decentralized structure is one very promising way to increase e¢ ciency
and fairness in provision in less developed countries (Santos (1998); Bardhan
(2000)).
The general framework of our analysis is the common agency model with

governance uncertainty studied by Aidt and Dutta (2004). This model por-
trays a society populated by heterogenous groups of voters (e.g., living in dif-
ferent regions) who have con�icting interests over public policy. The groups
of voters (the principals) use elections to hold an opportunistic or rent seek-
ing politician (the agent) accountable for his policy choices while in o¢ ce.

1This result is, as pointed out by Besley and Coate (2004), driven by the somewhat
arti�cial assumption that central government cannot tailor spending to regional di¤erences
in taste. See Harstad (2007) for a rationale for why it might be politically optimal to select
uniform federal policies.

2See, e.g., Seabright, 1996; Crémer and Palfrey, 1996, 2000; Edwards and Keen, 1996;
Dixit and Londregan, 1998; Lockwood, 2002, 2008; Besley and Coate, 2003; Dur and
Roelfsema, 2005, Tommasi and Weinschelbaum, 2007; and Bordignon et al. 2008.
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They do so by voting retrospectively in an in�nite sequence of elections, as
in Ferejohn (1986), Persson et al. (1997) or Coate and Morris (1999). The
critical new feature of the analysis is that ex ante �before each election �
the politician is uncertain about which group will be pivotal in deciding the
outcome of the election. We call this governance uncertainty. Governance
uncertainty can arise from many di¤erent sources. To be concrete, here we
relate it to random events that a¤ect the turnout rate of the groups in each
election.3 These random turnout shocks, which we assume to be correlated
within groups but not between groups, introduce uncertainty from the point
of view of the politician as to which of group hold the majority among those
who actually turn out to vote in any given election. Within the context
of �scal federalism, a leading example of what we have in mind is weather
conditions in di¤erent locations that induce random turnouts, as in Roemer
(1998).
We adopt this general setting to revisit one of the classical questions of

�scal federalism: when should provision of local public goods be centralized?
We explore the characterization results of Aidt and Dutta (2004) to derive
new insights into this question. Firstly, we highlight a new political cost of
centralization. This cost arises because governance uncertainty is more pro-
nounced at the federal level than at the regional level and is associated with a
loss of electoral accountability. Secondly, we identify an important asymme-
try between situations with positive and negative externalities from provision
of local public goods. With negative externalities, voters are forced to accept
more rent seeking in the federation than under regional government. Con-
sequently, centralization entails a loss of accountability that must be traded
o¤ against the bene�ts of internalizing externalities, and centralization is
only Pareto e¢ cient if the externalities are su¢ ciently strong. With positive
externalities, on the other hand, centralization does not entail a loss of ac-
countability per se. Yet, even when the regions of the federation are identical
in all respects, centralization is not necessarily Pareto e¢ cient despite the
presence of externalities.
The rest of the paper is organized as follows. In section 2 we discuss the

related literature. In section 3, we present the general model and it discuss
the main assumptions. In section 4, we present the characterization results
from Aidt and Dutta (2004). In section 5, we present the analysis of local
public goods and �scal federalism and present the main results of the paper.

3See Dhillon and Peralta (2002) for a good survey of the literature on voter turnout.
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In section 6, we summarize and discuss a number of extensions.

2 Related literature

The literature on the political economy of �scal federalism has been surveyed
by, for example, Lockwood (2006) and Inman and Rubinfeld (1997), and we
shall only attempt to cover the most direct links here.
Our paper is most directly related to the work by Seabright (1996), Tom-

masi and Weinschelbaum (2007) and Bordignon et al. (2008). Seabright
(1996) argues that political accountability is reduced when public spending
decisions are centralized. He measures this e¤ect as the reduced probability
that the welfare of a given region can determine the re-election of the gov-
ernment. In our model, this notion is made precise. The political clout of a
region is determined by the probability that voters of that region holds the
majority among those who turn out to vote in the federation. Importantly,
whether the reduction, implied by centralization, in the probability that a
given region can determine the re-election of the government leads to a loss of
political accountability depends on the nature of the externalities associated
with provision of local public goods, as discussed above. Tommasi and Wein-
schelbaum (2007) study the question of centralization versus decentralization
within the framework of a common agency model. The allow the principals
(citizens of the regions within the country) to o¤er monetary rewards to ei-
ther the federal politician (under centralization) or to the regional politicians
(under centralization). They identify a trade o¤ between internalization of
externalities and the coordination failure that arises among the principles
when �scal decisions are centralized. One can interpret the trade o¤ that we
highlight in a similar way, but with two important di¤erences. One di¤erence
is that we focus on the implicit incentives that the threat of termination of
o¢ ce can provide rather than the explicit incentives provided by monetary
payments. Another di¤erence is that we allow for positive as well as negative
externalities and show that this distinction matters in important ways for
the nature of the coordination failure. Bordignon et al. (2008) also �nd that
the distinction between positive and negative externalities matter within a
lobbying model similar to that of Tommasi and Weinschelbaum (2007). The
reason is, however, very di¤erent from the one highlighted by our analysis.
It has to do with the fact that lobbying under decentralization may partly
compensate for the fact that local public goods are under-provided, but only
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if the externality is positive.
Our paper is also related to the work of Besley and Coate (2003), Dur

and Roelfsema (2005) and that of Lockwood (2002; 2008). Besley and Coate
(2003) identify two important political e¤ects of centralization. These are
related to di¤erent legislative procedures at the federal level. First, cen-
tralization induces uncertainty as to whether or not the representative from
a particular region will be include in the minimum winning coalition that
determines policy. Second, when policy making at the federal level is deter-
mined by bargaining between representatives from di¤erent regions, regional
voters may have an incentive to delegate strategically and elect a politician
that cares a lot about public spending. In both cases, a trade o¤between the
political distortion (uncertainty or strategic delegation) and the bene�ts of
internalizing (positive) externalities determines whether or not centralization
is bene�cial, and Besley and Coate �nd that centralization is, typically, bene-
�cial if the externality is strong enough. Dur and Roelfsema (2005), however,
extend this analysis to show that centralization may fail to internalize exter-
nalities if the cost of public policy cannot be shared among the regions. In
our model, we also focus on the uncertainty that arises when decisions are
centralized, but we stress governance uncertainty rather than uncertainty
about being included in the minimum winning coalition. It is interesting to
notice that decentralization, in our model, can only Pareto dominate cen-
tralization in the presence of a negative externality �a case that Besley and
Coate (2003) do not consider.4 Lockwood (2002) shows that centralization
leads to ine¢ cient outcomes when regional representatives vote over agendas
that contain sets of region-speci�c projects. The problem is that the political
choice is not tailored su¢ ciently to within-region bene�ts. Thus, centraliza-
tion entails a classical trade o¤ between catering for regional di¤erences and
internalizing externalities. Importantly, however, the political distortions
imply that weaker externalities and heterogeneity between regions need not
increase the e¢ ciency gain from decentralizations. In our model, there is no
regional di¤erences with regard to the bene�ts of public goods. Nonetheless,
we �nd an interesting asymmetry between positive and negative external-
ities which provides a complementary example of how politics can change
the classical trade o¤s in surprising ways. Lockwood (2008) further explores

4Besley and Coate (2003) make welfare comparisons based on aggregate public goods
surplus. In our model, it is possible to identify cases where aggregate public goods surplus
is maximized under decentralization even with positive externalities.
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ways in which the Decentralization Theorem may break down under major-
ity voting or lobbying even when federal policy is, by assumption, prevented
from re�ecting regional preferences.

3 A General Model

The general setting is an in�nite horizon model of repeated elections and
performance voting, familiar from Ferejohn (1986), Persson et al. (1997) and
Coate and Morris (1999) among others. We extend the standard formulation
of the model by introducing voter heterogeneity and governance uncertainty.
Society consists of two groups of voters, i = 1; 2; politicians are indicated

by index 0. A group is de�ned as a subset of voters who are a¤ected in
the same way by public policy. Group a¢ liation may be determined by
observable characteristics such as geographical location, age, or gender. Per-
period utility, uit, is discounted with the common discount factor � 2 (0; 1)
and lifetime welfare is given by

V0i =
1X
t=0

�tuit; i 2 f0; 1; 2g: (1)

There are n1 voters in group 1 and n2 voters in group 2 and may be of
di¤erent sizes. The size of the total (voter) population is n = n1 + n2.
Each period, the politician collects taxes up to a maximum of T , spends

some of this on providing amenities to his electorate, and keeps the rest for
himself.5 Denoting the cost of providing utilities to the two groups of voters
ct, we can write the politician�s per-period payo¤ as

u0t = T � ct (2)

if in o¢ ce, and u0t = 0 otherwise. Politicians apply the same discount factor
as voters.
The cost of providing utility to voters is determined by the political cost

function. We de�ne C(x1t; x2t) as the minimum cost to the politician of
providing utility levels u1t � x1t and u2t � x2t simultaneously to voters in

5This formulation of the con�ict of interest between voters and politicians is due to
Persson et al. (1997) and used extensively in Persson and Tabellini (2000). It should be
understood as a metaphor for the more general phenomenon that politicians can divert
their e¤orts towards activities that are not in the interests of their electorate.
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the two groups at time t. Likewise, we de�ne Ci(xit) as the minimum cost
of providing utility levels uit � xit to group i, i = 1; 2, separately. We begin
by specifying the political cost function directly, but shall derive it from
more fundamental considerations in the application to �scal federalism that
follows. We shall explore the following general properties of the political cost
function.

Assumption 1 The political cost function is di¤erentiable and weakly in-
creasing in each argument. Moreover, limxi!1C(x1; x2) =1 and C(0; 0).6

This assumption says that it is costly for the politician to generate utility
for each group of voters. This is clearly the case whenever more tax resources
have to be devoted to the task. However, when the politician can generate
utilities by providing public goods, the cost function may not be strictly
increasing in both arguments.
The property of the political cost function that really matters for out-

comes is whether it is sub- or super-additive. The political cost function is
sub-additive if

(C+) C(x1t; x2t) � C1(x1t) + C2(x2t) (3)

and super-additive if

(C�) C(x1t; x2t) > C1(x1t) + C2(x2t): (4)

A sub-additive political cost function makes it cheaper to provide utility to all
voters jointly than to provide the same utility levels to the two groups sepa-
rately. In public �nance sub-additivity typically arises from the fundamental
role of public goods. A super-additive cost function makes it more expensive
to please all groups of voters jointly than to please them separately. Super-
additivity arises in the presence of negative externalities associated with, for
example, provision of local public goods or with envy e¤ects.
The politician, elected at t, cannot make binding promises on the level

and pattern of public spending before he enters o¢ ce. Since his own payo¤
decreases with ct, he would, in the absence of further incentives, choose ct = 0
and provide no amenities to the electorate. Voters know this, and threaten
to vote retrospectively against a politician who does not provide them with

6In addition, we need the technical assumption that for all x1 there exists a x02 such
that C(x1; x02) = C1(x1) and likewise that for all x2, there exists a x

0
1 such that C(x

0
1; x2) =

C2(x2).
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a minimum level of utility. At the beginning of each period, voters in each
group announce simultaneously a performance standard, denoted x1t and x2t,
and vote in favor of reelection of the incumbent politician if, and only if the
policy implementation observed at the end of the period generates at least
that level of utility, i.e., if, and only if uit � xit.
The key feature of the model is that politicians are exposed to gover-

nance uncertainty. At the most general level this means that the incumbent
cannot be sure ex ante which of the two groups is decisive in determining
his reappointment. Governance uncertainty can arise for many di¤erent rea-
sons. It may, for example, re�ect �uctuations in inter-group power relations
with one group becoming more powerful and therefore more pivotal than
another due to unpredictable events. Another example is electoral turnout
uncertainty, and this is the interpretation we shall follow here for simplicity.
In particular, we generate governance uncertainty by assuming that neither
group can guarantee to turn out in full force at elections. Consequently, if
a politician delivers on the performance standard set by group 1, who, say,
holds the majority ex ante, by incurring the cost C1(x1t), but fails to deliver
on the standard set by group 2 (u2t < x2t). On the day of the election, ~nit
voters from group i actually show up to vote, and the politician can lose
his bid for reelection if ~n2t > ~n1t. The central assumption of our analysis
is that electoral turnout is uncertain, and that voters can commit to vote
according to the announced performance standards if they show up to vote,
but cannot commit to a particular turnout rate. This is captured by the next
assumption.

Assumption 2 Electoral turnout, ~nt = (~n1t; ~n2t), is random. The ex-ante
probability that the turnout of group 1 is greater than that of group 2, P (~n1t �
~n2t), is equal to p1 and constant over time. The complementary probability
is p2. We assume that p1 = 1� p2 2 (0; 1).

Here, we specify the parameters p1 and p2 directly. It can be derived from
more basic considerations, however, and di¤erent distributions of turnout
shocks map into alternative speci�cations of p1 and p2. It is important that
0 < p1 < 1, so that neither group can guarantee reelection. This is more
likely to be the case when turnout shocks are correlated within groups, as in
the case where di¤erences in weather conditions a¤ect the turnout of voters in
di¤erent geographical locations or foul weather keeps certain types of voters,
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such as the poor, at home (Roemer, 1998), and when di¤erences in group
sizes are not too large.
The game between the incumbent politician and the two groups of voters

unfolds over time as follows. At the beginning of each period, voters in each
group announce the (utility) standard that the politician needs to satisfy to
get their votes in the next election. The standards are chosen by the two
groups non-cooperatively and at the same time. The politician observes the
standards and determines whether to comply, and if so, how many standards
to meet. We denote the set of actions available to the politician by A =

f(00); (10); (01); (11)g with elements at = (00) (meet neither standard); at =
(10) (meet group 1�s standard only); at = (01) (meet group 2�s standard
only); and at = (11) (meet both standards). At the end of the period, a new
election is held and voters randomly turn up to vote. Those who turn up
vote according to the announced performance standard. The politician either
wins or loses. In the latter case, he is replaced by an identical challenger; in
the former case, he gets (at least) another term in o¢ ce. After the election,
the game continues to the next period where a similar sequence of events
takes place. We restrict attention to history-independent subgame perfect
Nash equilibria of this game.7 In addition, we assume that the politician
if indi¤erent between two or more actions (which are then preferred to the
remaining ones) chooses the action that maximizes reelection chances. Below,
when we refer to equilibrium this is what we have in mind.

4 Equilibrium Paths

We can apply Theorem 1 from Aidt and Dutta (2004) to characterize the set
of equilibria. The Theorem says that all equilibrium paths of the political
game described above have a property called strategic consensus: the politi-
cian prefers to meet all performance standards at all times, all those voters
who turnout in the election vote for the incumbent, and the incumbent is
reelected with certainty, irrespective of turnout shocks. While this outcome,

7Formally, the model describes a dynamic common agency game with absorbing states
and perfect information. The two groups of voters are principals, and the elected politician
their common agent. Uncertainty in rewards arises from uncertainty about which of the
two principals will have the �casting vote�, or �nal say, in the only reward available: re-
election. There is no aggregate uncertainty, as one of the principals will have the casting
vote for sure.
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perhaps, is to be expected when the political cost function is sub-additive and
it is cheaper for the politician to satisfy the standards jointly than separately,
it is surprising that the same result obtains with super-additive costs. In this
case, the fact that it is more expensive to satisfy the standards jointly than
separately suggests that �partisan�outcomes would be more likely. This in-
tuition is, however, wrong. Whenever the politician is willing to implement a
�partisan�outcome, the disfavored group has an incentive to lower its stan-
dard to induce the politician to make a �partisan�choice in its favor. This
logic continues until the standards are such that the politician is just will-
ing to implement a policy that satis�es both groups. The result is strategic
consensus.
Although all equilibrium paths display strategic consensus, the distri-

bution of payo¤s depends critically on the properties of the political cost
function. Let X = fx1t; x2tg1t=0 be a sequence of equilibrium performance
standards. In an economy with sub-additive political costs, the following
characterization result holds.8

Proposition 1 (Sub-additive Costs) If the political cost function satis-
�es assumption 1 and is sub-additive, then X must satisfy

(SC+1 ) C(x1t; x2t) = �T ;

(SC+2 ) C1(x1t) � �p1T ;

(SC+3 ) C2(x2t) � �p2T:

Moreover, (SC+
2 ) and (SC

+
3 ) hold with equality for an additive political cost

function. Along all equilibrium paths, the politician receives payo¤s (1��)T
per period.

The proposition explores the fact that the politician must, at equilibrium,
be indi¤erent between satisfying both and satisfying none of the standards.
As a consequence, the politician always gets per period payo¤ (1 � �)T ,
while the remaining share of tax revenues, �T , is devoted to the task of gen-
erating utilities to the voters. Importantly, this distribution of resources is
una¤ected by turnout uncertainty. Thus, strategic consensus provides the
politician with �full insurance� against random voter turnout and voters

8We state proposition 1 and 2 without proof. For proofs see Aidt and Dutta (2004;
theorem 1 and propositions 1 and 2).
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with insurance against �partisan�choices by the politician. When the polit-
ical cost function is additive, the allocation of utility between the two groups
of voters is uniquely determined by p1 and p2. In contrast, economies with
strictly sub-additive costs exhibit multiple equilibria in performance stan-
dards at each t, and any equilibrium allocation what arises with sub-additive
costs (weakly) Pareto dominates the utility allocation with additive costs.
In an economy with super-additive political costs, the utility allocation

is very di¤erent, as shown by the second characterization result.

Proposition 2 (Super-additive Costs) If the political cost function sat-
is�es assumption 1 and is super-additive, then X must satisfy

(SC�1 ) C(x1; x2)(1 + �1)� C1(x1) = �T

(SC�2 ) C(x1; x2)(1 + �2)� C2(x2) = �T

where �i =
(1�pi)�
1�� for i = 1; 2. The politician receives payo¤s T�C(x1; x2) >

(1 � �)T every period. Moreover, if @C
@x1@x2

� 0, the solution to (SC�1 ) and
(SC�

2 ) is unique.

In this case, the politician must, at equilibrium, be indi¤erent between
satisfying both standards and satisfying just one of them. The politician
receives T � C(x1; x2) each period. This is more that he receives along any
equilibrium path with sub-additive costs, but the payo¤ is no longer inde-
pendent of turnout shocks. Intuitively, super-additive costs make it costly
for the politician to implement consensus outcomes. This enables him to
extract more rents: the two groups of voters have, ceteris paribus, to lower
their standards to prevent �partisan�outcomes.
In the next section, we use the general model to revisit the classical ques-

tion in public �nance: should �scal decisions be centralized or decentralized?
We argue that governance uncertainty is more pronounced at the federal than
at the local level. This gives rise to a new trade o¤ and yields interesting
new insights into the costs and bene�ts of centralization of provision of local
public goods in a federation.

5 Fiscal Federalism

We consider a country with two regions, i = 1; 2. This corresponds to the two
groups in the general model. The two regions are of equal size with respect to
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population (normalize to 1 in each region), but may di¤er with regard to tax
potential and electoral turnout patterns.9 Individuals in each region derive
utility from local public goods git and private goods yit. Consumption of
local public goods in one region generates externalities for individuals in the
other region. To capture this, we write the utility function of an individual
in region i as

uit = yit + git � 
g�it (5)

where 
 2 (�1; 1) captures the strength of the externality. 
 > 0 corresponds
to a negative and 
 < 0 to a positive externality. Public goods are produced
by the following technology

git =
1

�
k�it (6)

where kit is an input required to produce the public good, bought at a con-
stant price of one. For simplicity, we assume that � = 1

2
.10 The maximum

revenue that can be raised each period in region i is Ti, and so the maximum
revenue that can be raised in the country is T = T1+T2. We use the conven-
tion that politicians raise the maximum revenue each period, spent some of
it on providing local public goods, some on transfers sit > 0 to individuals,
and keep the rest as rents.
We compare two institutional arrangements: Regionalism [R] and Feder-

alism [F ]. Regionalism means that each region elects its own politician who
can �nance local public goods (and transfers) out of local tax revenues. Fed-
eralism means that a single elected politician is in charge of the whole country
and can use general tax revenues to provide public goods and transfers to
the two regions.
The key assumption of the model is that governance uncertainty is more

pronounced at the federal than at the local level. This assumption can be
justi�ed in many ways. Most importantly, the federal politician most by
de�nition cater to more principals than the regional politician. The federal
politician needs the support of the majority of the whole country while a re-
gional politician only needs the majority support of his own region. Turnout
shocks at the regional level renders regional turnout unpredictable. Conse-
quently, the federal politician faces an additional layer of uncertainty that is

9We make the assumption n1 = n2 to isolate the novel features of the application, but
note that di¤erences in group sizes plays a role in the choice between (local) public goods
and transfers.
10This assumption can be relaxed, but doing so yields not additional insights and com-

plicates the equations.
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not present in regional elections. To make the contrast as sharp as possible,
we assume that regional politicians can guarantee reelection if they satisfy
the performance standard set by voters in their region: there is no turnout
uncertainty within a region. In contrast to the two regional politicians, the
politician in charge of the federation is exposed to turnout uncertainty and
needs the support of voters in both regions to get reelected for sure. We de-
note the ex ante probability that voters in region i holds the majority among
those who turn out to vote by pi with p1 = 1� p2.
As a benchmark, suppose that all public �nance decisions were made by

benevolent planners. When �scal decisions are decentralized to the regional
level, two regional planners decide independently and simultaneously how
much local public good to provide to their region. They do so by maximizing
regional aggregate public goods surplus taken the spending decision in the
other region as given:

sDit (kit; k�it) = 2(k
1
2
it � 
k

1
2
�it)� kit, i = 1; 2: (7)

In a federation, on the other hand, decisions are made by one benevolent
planner who maximizes aggregate public goods surplus for the whole coun-
try, i.e., sFt (k1t; k2t) =

P
sDit (:). It is easy to verify that federalism under

these ideal circumstances Pareto denominates regionalism for all 
 6= 0.11

This provides a clear-cut benchmark against which we can measure political
distortions.
To characterize equilibrium allocations, we need to derive the political

cost functions. While politicians always want to provide local public goods12,
transfers are only used if the demands of voters are su¢ ciently high. In the
following, we restrict attention to the situation in which both federal and
regional politicians provide local public goods and transfers in equilibrium.13

11For 
 = 0, the institutional arrangement makes no di¤erence.
12This is implied by the production technology.
13A su¢ cient condition that guarantees that politicians, at equilibrium, provide local

public goods and transfers in all regimes is minfT1; T2g > 1
� ; for 
 < 0

T > max
i

�
1

�pi

�
(1 + 
2 + 4
);

and for 
 � 0
T > max

i

�
(1 + 2
(1� �pi)(1� 
))

�pi

�
:
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Under regionalism, the two regional politicians face a separate perfor-
mance standard and make decisions about public spending without (direct)
regard for the welfare of voters in the other region: each politician takes the
spending decisions by the other politician as given. Consider the politician
in region i who in period t faces the performance standard xit. The minimum
cost of satisfying this standard for a given input to the production of local
public goods in the other region is

C(xit; k�i) = min
kit�0;sit�0

kit + sit (8)

subject to xit � sit + 2k
1
2
it � 2
k

1
2
�it and the regional budget constraint. For

minfx1t; x2tg > 2(1� 
), it follows that kit = 1 and sit = xit � 2(1� 
), and
the political cost functions are

CRi (xit) = xit � 1 + 2
 for i = 1; 2: (9)

We notice that the externality is not internalized: both regions spend on local
public goods up to the point where private marginal bene�ts are equal to the
marginal cost. The transfer must therefore compensate local voters for the
impact of spending on local public goods in the other region �if the politician
want to secure reelection. In each region, voters set the performance standard
in period t taking the standard of the other region as given. At equilibrium,
the standards are set to make each regional politician indi¤erent between
satisfying the standard and getting reelected (for sure) and not satisfying it,
in case of which he is replaced but keeps all local tax revenues Ti for himself.
This yields the following stationary equilibrium allocation

xRit = �Ti + 1� 2
 for i = 1; 2: (10)

Thus, the politician keeps a share (1 � �)Ti of regional tax revenues each
period, and uses the rest to provide local public goods and transfers to voters.
A negative externality reduces voter welfare, while a positive externality
enhances their well-being, as one would expect.
Under federalism, decision making power rests with a single elected politi-

cian who faces performance standards fx1t; x2tg set by voters in the two re-
gions each period. For minfx1t; x2tg > 2(1�
)2, the politician minimizes the
cost of satisfying the two standards jointly by spending k1t = k2t = (1� 
)2
on local public goods and by providing transfers sit = xit�2(1�
)2 to voters
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in each of the two regions. The political cost function is therefore given by

CF (x1t; x2t) = x1t + x1t � 2(1� 
)2: (11)

If the politician decides to satisfy the standard of one of the regions, say,
region 1, only, then it is clear that s2t = 0. However, if local public goods
generate a positive externality, it is cost e¤ective to provide some local public
goods to region 2: not because the politician cares about the welfare of voters
in that region, but because it is, up to a point, cheaper to provide utility to
voters in region 1 this way than to give them transfers. If, on the other hand,
local public goods generate negative externalities, then k2t = 0 minimizes
political costs. With this in mind, we can, for minfx1t; x2tg > 2, write the
political cost functions as follows

CFi (xit) = xit � 1 for 
 � 0 for i = 1; 2; (12)

CFi (xit) = xit �
�
1 + 
2

�
for 
 < 0 for i = 1; 2: (13)

We notice that the political cost function is sub-additive for 
 < 0, super-
additive for 
 > 0 and additive for 
 = 0. Below we apply propositions 1
and 2 to characterize stationary equilibrium allocations.
Our main goal is to compare regime [F] and [R] under di¤erent assump-

tions about the magnitude of the externality. To set the stage, we begin by
considering the case in which there is no externality. In this case, political
costs are additive and the total rent ((1��)T ) captured by the federal politi-
cian corresponds precisely to the sum of those captured by the two regional
politicians ((1 � �)T1 + (1 � �)T2). An implication, then, is that the only
e¤ect of centralization is to allow redistribution between the two regions:
with additive costs centralization is a zero-sum game and if one region gains
it must be at the expense of the other.

Proposition 3 (No externality 
 = 0) Regime [F] and [R] cannot be Pareto
ranked. Region i prefers regime [F] to [R] if, and only if

pi >
Ti
T

for i = 1; 2:

Proof. Using proposition 1, we can derive the equilibrium utility alloca-
tion in regime [F] as follows

xFit = �piT + 1 for i = 1; 2:

15



The utility di¤erences between regime [F] and [R] is

xFit � xRit = �(piT�i � p�iTi) � b�i for i = 1; 2: (14)

where xRit is de�ned by equation (10). The proposition follows immediately
from the fact that b�1 = �b�2

Region i receives 1+pi�T from the federal government and 1+�Ti net of
rents from the regional government. Intuitively, therefore, whether a region
gains or loses from centralization depends on pi �the probability that each
region holds the majority among those who turn out to vote in the federal
election �relative to the region�s contribution to the federal tax revenues.
An implication, then, is that poor regions are, ceteris paribus, more likely to
favor centralization than rich regions.
The situation is more complex and interesting when local public goods

generate a negative externality (
 > 0) and political costs become super-
additive. In this case, centralization is associated with three e¤ects. The
�rst e¤ect is the redistribution e¤ect described above: centralization pools
revenues from the two regions and thus allows redistribution to take place.
The second e¤ect is the internalization e¤ect : centralization induces the
politician to internalize the externality in order to minimize the cost of get-
ting reelected. This bene�ts all voters. The third e¤ect is the rent e¤ect.
The rent e¤ect arises because political costs are super-additive. Recall from
proposition 2 that the politician�s share of total revenues, at equilibrium, is
larger than (1 � �)T . This implies that less is available in total to gener-
ate amenities to voters in the federation than in the two regions separately.
This harms all voters. In the next proposition, we isolate the externality and
rent e¤ect from the redistribution e¤ect by assuming that p1 = 1

2
and that

T1 = T2.14

Proposition 4 (Negative Externalities 
 > 0) Assume that p1 = 1
2
and

T1 = T2. Then

14We use Pareto e¢ ciency as our welfare criterion instead of aggregate public goods
surplus (used e.g., by Besley and Coate, 2003). We do so because the Pareto criterion
has a clear-cut positive implication: if one institutional arrangement Pareto dominates
another, all voters would support a change in the institutional arrangement if the decision
to change was put to a vote in e.g. a referendum (see Crémer and Palfrey (1996) for a
positive theory of centralization of political decisions). It also avoids mixing up positive
and normative analysis. Notice, however, in making Pareto statements, we do not count
the welfare of the politicians.
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1. [R] is Pareto superior to [F] for 
 2 (0; 2(1��)
2�� ).

2. [F] is Pareto superior to [R] for 
 2 (2(1��)
2�� ; 1):

Proof. Using proposition 2 and equations (11) and (12), we can derive
the (unique) stationary utility allocation as follows:

xFit = pi�T + 1 + 2
(1� �pi)(
 � 2) for i = 1; 2:

The utility di¤erences between regime [F] and [R] are

�it = x
F
it � xDit = b�i + 2


2(1� �pi)� 2
(1� 2�pi) for i = 1; 2;

where b�i is de�ned in equation (14). For p1 = 1
2
and T1 = T2, we have that

�1t = �2t = 
 (
(2� �)� 2(1� �)) ;

which is negative for 
 2 (0; 2(1��)
2�� ) and positive for 
 2 (

2(1��)
2�� ; 1)

The proposition shows that centralization is e¢ cient only with strong
negative externalities. This is in contrast to the social planner�s solution
which showed that centralization is a Pareto improvement for all 
 > 0. The
result, however, echoes the classical �nding by Oates (1972), although the
logic is entirely di¤erent. While Oates focused on the trade o¤ between in-
ternalizing externalities and catering for di¤erences in preferences for public
goods in di¤erent regions, the trade o¤ behind proposition 4 has nothing to
do with heterogenous taste: it is driven by the rent e¤ect. Centralization
implies a transfer of resources from voters in the two regions to the federal
politician and for weak externalities, both regions are worse o¤ in a federa-
tion. However, for 
 > 2(1��)

2�� , the externality e¤ect is su¢ ciently strong to
dominate the rent e¤ect, and federalism Pareto dominates regionalism.
Proposition 4 ignores the redistribution e¤ect which, as we noted above,

is driven by turnout uncertainty as captured by pi and di¤erences in tax
resources in the two regions. We can de�ne the values of p1 at which the two
regions are indi¤erent between the two regimes as:

p11(
; �) =
��T2 + 2
(1� 
)

� (T2(1 + �) + 2
(2� 
))
; (15)

p21(
; �) =
��T2 + 2


2(1� �)� 2
(1� 2�)
� (T2(1 + �) + 2
(2� 
))

; (16)
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Figure 1: Welfare analysis with super-additive political costs.

where � = T1
T2
and 
 captures the strength of the externality. Region 1 prefers

regime [F] to [R] if, and only if p1 > p11(
; �) and region 2 prefers regime [F]
to [R] if, and only if p1 < p21(
; �). The two functions, p

1
1(
; �) and p

2
1(
; �),

are drawn in Figure 1 in (
; p) space for a given value of �. We can identify
two main areas: in area 1 regime [R] is Pareto superior to [F], while in area 2,
regime [F] Pareto dominates [R]. Outside these areas, the distribution e¤ect
is su¢ ciently strong to make one of the regions better o¤ at the expense of
the other. An increase in � (which makes region 1 relatively richer) shifts
p11(
; �) and p

2
1(
; �) up making it less likely that region 1 and more likely

that region 2 bene�ts from federalism.
The situation in which local public goods generate positive externalities

is very di¤erent. In this case, political costs are sub-additive and proposition
1 shows that the political agency has multiple equilibria. Along all equilib-
rium paths, the aggregate utility of the two regions is, however, uniquely
determined by

x1t + x2t = �T + 2(1� 
)2: (17)

Moreover, the lower bounds on the utility provided to each region is given
by xi � �piT + (1 + 
2) for i = 1; 2. The federal politician collects the rent
(1 � �)T each period. This is the same as the total rent collected by the
two regional politicians: there is not rent e¤ect with sub-additive costs. In
the absence, then, of signi�cant redistribution e¤ects, one might expect that
centralization is always a Pareto improvement. The next proposition shows
that this is not the case. To state the result, we de�ne the share, denoted
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�, of total utility that goes to region 1 as � = x1t
�T+2(1�
)2 . This allows us to

index equilibrium allocations by �.

Proposition 5 (Positive externalities 
 < 0) Assume that p1 = 1
2
and

T1 = T2. Then there exists a � 2 (0; 12) such that for � 2 [�; 1� �] regime [F]
Pareto dominates regime [R].

Proof. Using proposition 1, we can calculate the �best�and the �worst�
equilibrium allocation for each region under regime [F]:

xmaxit = 1� 4
 + 
2 + pi�T
xminit = �piT + (1 + 


2)

for i = 1; 2. Region i is better o¤ under [R] than under [F] in the �worst�
equilibrium if

xminit � xDit = b�i + 

2 + 2
 < 0;

and is better o¤ under [F] than under [R] in the �best�equilibrium if

xmaxit � xDit = b�i + 

2 � 2
 > 0;

where b�i is de�ned in equation (14). For p1 = 1
2
and T1 = T2, we see that

xminit � xDit < 0 and xmaxit � xDit > 0 for i = 1; 2. Thus, at least one region
prefers [F] to [R]. Along any equilibrium path

x1t + x2t = �T + 2(1� 
)2:

De�ne the share of total utility obtained by region i by �i. Region i is then
indi¤erent between the two regimes for

�i =
�Ti + 1� 2

�T + 2(1� 
)2 � �i:

Note that for T1 = T2, 0 < �1 < 1 � �2 < 1 and that �1 = �2 <
1
2
. SinceP

i �i = 1, we conclude that for �1 2 (�1; 1 � �2) both regions prefer [F] to
[R]. Substitution of �1 = � and �1 = � yields the proposition

Corollary 1 For p1 = 1
2
, T1 = T2 and 
 < 0, there exist equilibrium alloca-

tions for which centralization is not a Pareto improvement.
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Figure 2: Utility allocations with sub-additive political costs.

The proposition shows that federalism Pareto dominates regionalism in
some, but not all, equilibria. In the absence of the rent and redistribution
e¤ect, this it is surprising that centralization is not always e¢ cient. Why is
it not better for all voters to allow internalization of the external bene�ts?
The reason is that the selection of equilibria, in fact, re-opens the door to
redistribution, but now redistribution is driven by the selection of equilibria,
rather than by di¤erences in pi and Ti as such. For example, in the �worst�
equilibrium under regime [F], the external bene�t captured by region 1 is

2 which is less that what it �receives�under [R], namely �2
. The point
is that in this equilibrium most of the bene�ts from having the positive
externality internalized are captured by region 2 and region 1 is better o¤
with the �external�bene�ts unintentionally bestowed on it by region 2 under
regionalism. This � and the proposition more generally � is illustrated in
Figure 2. The Figure shows the utility allocations attainable in political
equilibrium under the assumptions of the proposition. The segment A � B
indicated with bold on the utility frontier contains the equilibrium allocations
that Pareto dominate regionalism (represented by point R). The remaining
allocation on the frontier cannot be Pareto ranked. In these cases, contrary
to the Decentralization Theorem, it is not e¢ cient to centralize despite the
fact that there are no regional di¤erences in neither taste nor income, but
there are (positive) externalities to be internalized.
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6 Conclusion

This paper revisits the classical question about whether �scal decisions should
be centralized or decentralized. We show how governance uncertainty a¤ects
the trade o¤ between internalization of externalities and political account-
ability. We highlight an important asymmetry between positive and negative
externalities and show that centralization only weakens political accountabil-
ity in the presence of negative externalities. We also show that in the presence
of positive externalities centralization may not be Pareto e¢ cient despite the
fact that policy can be tailored to regional tastes and centralization inter-
nalize regional spillovers. These results, however, ignore a potentially im-
portant bene�t of decentralization, namely yardstick competition. As shown
by Besley and Case (1995) voters can make comparisons between jurisdic-
tions and use information about what is happening in other jurisdictions to
overcome political agency problems. This forces incumbents into (yardstick)
competition in which they care about what other incumbents are doing. This
bene�t is, of course, lost if �scal decisions are centralized. It would be inter-
esting in future research to extent the analysis to include the possibility of
yardstick competition.
More generally, the paper explores the consequences of turnout uncer-

tainty in a political agency model with repeated elections, retrospective
voting, and heterogenous voters. The general framework and the charac-
terization results in Aidt and Dutta (2004) can be adopted to many other
applications than the one studied here. This includes other public �nance
problems, e.g., the choice between targeted transfers and universal public
goods (see Aidt and Dutta, 2008), but applications in many other �elds,
including corporate governance and labor economics, also come to mind.
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