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Abstract

The classic theory of fiscal federalism suggests that different people should have different
governments. Yet, separate local governments with homogeneous constituents often end
up doing poorly. This paper explains why and answers three questions: when regions are
heterogeneous, what determines if power should be centralized or decentralized? How many
levels of government should there be? How should state borders be drawn? We develop
a model of political agency in which voters differ in their ability to monitor rent-seeking
politicians. We find that rent extraction is a decreasing but convex function of the share
of informed voters, because voter information improves monitoring but also reduces the
appeal of holding office. As a consequence, information heterogeneity makes centralization
appealing as a way of reducing rent extraction. Conversely, taste heterogeneity prompts
decentralization as a way of matching local preferences. We also explain why the proliferation
of government tiers harms efficiency. We find economies of scope in accountability: a single
government in charge of many policies has better incentives than many special-purpose
governments splitting its budget. Thus, a federal system is desirable only if information
varies enough across regions. Our model implies that optimal borders should cluster by
tastes but also ensure diversity of information. Quantitatively, our findings suggest excessive

government fragmentation in the United States.
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1 Introduction

In the run-up to Scotland’s 2014 independence referendum, the Scottish Government pub-
lished a guide setting out its case for independence. Alex Salmond, the premier, argued that
Scotland ought to become independent because its people are different from those of other
parts of the British Isles and thus need a different government of their own. “After Scotland
becomes independent ... the people of Scotland are in charge. It will no longer be possible
for governments to be elected and pursue policies against the wishes of the Scottish people”
(Salmond 2013, pp. x-xi).

The Scottish leader’s argument finds support in the standard economic theory of fiscal
federalism. Its core result is the Decentralization Theorem: absent policy spillovers, decen-
tralization is more efficient than centralization if regions are not identical. This proposition,
introduced by Oates (1972), has proved a remarkably general paradigm (Lockwood 2006).
Local governments can tailor their choices to the particular conditions of each jurisdiction
and thus provide higher social welfare than a single policy adopted by a common government.
With no economies of scale, each group with distinct preferences should have an indepen-
dent government (Tiebout 1956; Bewley 1981). Increasing returns and externalities promote
political integration, but heterogeneity raises the downsides of large jurisdictions (Alesina
and Spolaore 1997, 2003). Political-economy frictions provide rigorous microfoundations for
the inability of a central government to match local preferences (Lockwood 2002; Besley and
Coate 2003; Harstad 2007).

Nevertheless, a majority of Scottish voters rejected independence in the referendum.
Their choice may well have been wise because, in reality, governments targeted to a specific
slice of the population have not always delivered the benefits promised by theory. On the
contrary, carving out an overly homogeneous constituency—particularly for a lower-status
group—has often led to bad policies, mismanagement and distress (Glaeser and Shleifer
2005). Detroit under the twenty-year leadership of Coleman Young provides one caution-
ary tale. As the city became more homogeneously African-American, its voters supported
Young’s re-election by widening margins. Without the check of a diverse electorate, how-
ever, the mayor’s policies and his confrontational politics contributed to Detroit’s economic
decline and enduring social problems. The first years of Slovakia’s independence present
some parallels at a national level. The country emerged in 1993 from a union whose federal
leadership had long been dominated by the Czech. The politician who negotiated indepen-
dence, Vladimir Meciar, enjoyed widespread popular support and went on to lead Slovakia
for most of the decade. However, he exploited his popularity to concentrate power in the

hands of his party, and his administration was marked by inefficiency, clientelism, cronyism



and pervasive corruption. The Slovak economy almost collapsed in 1998. Governance has
improved markedly since Meciar was kicked out of office, but corruption remains a major
concern.

In this paper, we develop a model of political agency that explains why separate govern-
ments for different groups can be a failure. Our model answers three key questions: when
regions are heterogeneous, what determines if power should be centralized or decentralized?
How many levels of government should there be? How should state borders be drawn?
The core idea that underpins our theory is that heterogeneous regions do not differ only in
preferences, the focus of the classic theory of fiscal federalism and of Salmond’s plea for Scot-
tish independence. Different groups also have different abilities to monitor elected officials
and hold government accountable. Accordingly, political accountability varies substantially
within the United States: in the most corrupt states, such as Louisiana and Mississippi,
official corruption is five times as prevalent as in the least corrupt ones, such as Oregon and
Washington (Glaeser and Saks 2006).

We study public goods provided by self-interested politicians whose goal is to extract
wasteful rents. In order to keep extracting rents, however, they need to win re-election, so
their rent-seeking is constrained by career concerns. Politicians have heterogeneous skills
and elections work as a screening mechanism: voters re-elect skilled incumbents and dismiss
unskilled ones. This electoral discipline generates incentives for the incumbent to perform: if
he provides public goods instead of extracting rents, voters’ inference of his ability improves
and so do his chances of re-election.

Our model has several key features. First, we introduce heterogeneous accountability due
to differences in voters’ information. Some voters correctly observe and understand policy
outcomes, while others do not and remain unable to infer the incumbent’s ability. Second, we
allow for a probabilistic component in voting. Voters do not aim only at selecting competent
politicians, but they also have idiosyncratic political preferences independent of competence.
Finally, we study a dynamic model with a recursive incentive structure. The expectation of
future electoral discipline affects politicians’ current trade-off between rent extraction and
re-election.

In such a dynamic setting, a permanent increase in voter information has two effects on
electoral discipline. First, it improves incentives for politicians to refrain from extracting
rents in order to increase their likelihood of re-election. On the other hand, as equilibrium
rent extraction declines, so does the value of holding office. The reduced appeal of re-election
moderates the decline in rent extraction. In our model we find that the first effect always
dominates, but the second effect entails that voter information reduces rent extraction at a

declining rate. An improvement in monitoring is highly beneficial when the starting level is



low, so politicians react sharply because the value of office is high. Further improvements
yield lower benefits.

Our key theoretical insight follows directly from the concave impact of an informed popu-
lation on the quality of government. When different regions have different shares of informed
voters, centralization reduces aggregate rent extraction. Political integration creates a single
electorates with the average share of informed voters. Rent extraction decreases a lot in
less-informed regions, while it only increases a little in better-informed ones.

However, we also find that the distribution of the efficiency gains from centralization
is problematic. A centralized government is more accountable than the average decentral-
ized government, but it is disproportionately accountable to the most informed regions. If
politicians enjoy full discretion over the geographic distribution of public goods, they favor
informed regions and neglect uninformed ones. The ensuing misallocation is so costly that
centralization lowers social welfare despite reducing rents. As a consequence, our model
implies that centralization must be accompanied by a uniformity constraint that requires at
least some public goods to be provided identically in all regions.

Heterogeneous information thus drives an endogenous trade off at the core of our theory.
Centralization improves accountability, but it foregoes the ability to match public goods to
idiosyncratic preferences in different regions. Section 3 analyzes this trade off and answers our
motivating question: should government be decentralized when regions are different? The
answer depends on what type of heterogeneity is starkest across regions. Taste heterogeneity
leads to decentralization; information heterogeneity leads instead to centralization.

Empirical evidence lends support to our results. Absent a uniformity constraint, politi-
cians allocate public funds across regions in response to voter information rather than actual
needs (Stromberg 2004). On the contrary, when the central government provides public goods
uniformly centralization benefits mainly the uninformed: decentralizing reforms to public
education in Argentina and Italy had regressive effects and worsened inequality (Galiani,
Gertler and Schargrodsky 2008; Durante, Labartino and Perotti 2014).

Our prediction that centralization improves government accountability is consistent with
American history. Two former state governors—Don Siegelman of Alabama and Rod Blago-
jevich of Illinois—are currently in prison for corruption. Corruption has been considered a
distinctive plague of city and state governments (Steffens 1904; Wilson 1966). The patron-
age and political manipulation that had characterized state and local welfare programs were
eradicated by federal intervention during the New Deal (Wallis 2000, 2006; Wallis, Fish-
back, and Kantor 2006). Although cross-country studies of decentralization and corruption
have not reached robust conclusions (Treisman 2007; Fan, Lin, and Treisman 2009), world

history also offers several examples of accountability gains from centralization: in transition



economies (Blanchard and Shleifer 2001), in pre-colonial Africa (Gennaioli and Rainer 2007a,
b) and in early modern Europe (Besley and Persson 2011; Dincecco 2011).

European history also provides some direct evidence supporting our theoretical conclu-
sion that heterogeneous accountability prompts centralization (Ziblatt 2006). Germany and
Italy were both unified as nation-states in the late nineteenth century. Germany, which
had relatively homogeneous institutional quality, was organized as a federal country. Italy,
whose pre-unitary institutions were highly heterogeneous, became a centralized nation-state
instead. Both regional differences in accountability and the degree of centralization are still
higher in Italy than Germany today.

In Section 4 we study how many levels of government there should be. The standard logic
of fiscal federalism suggests there should be many because every policy should be matched to
the right geographic unit. In our framework, however, we find that multiplying government
tiers is costly because there are economies of scope in accountability. When politicians
are responsible for providing a larger set of public goods and control a proportionately
larger budget, their incentives improve and they devote a lower share of the budget to
rents. Thus, a unitary government is optimal if information is homogeneous. A federal
system can be optimal only if differences in information are large enough. Then the federal
government provides large accountability benefits to poorly informed regions, but it is also
crucial that their local governments should retain control of policies for which preferences
are very heterogeneous.

Our model thus provides a theoretical explanation for the empirical evidence that govern-
ment quality declines as the number of government tiers rises. In the United States, Berry
(2009) documents that the proliferation of overlapping special-purpose local governments in
charge of specific policies has been a fiasco: special-purpose districts are inefficient and prone
to capture by special interests. In Europe, too, multiple sub-national levels of governments
have proven a source of inefficiencies, and their reduction and simplification is now on the
agenda. Cross-country evidence shows a robust positive correlation between corruption and
the number of levels of government (Fan, Lin, and Treisman 2009).

Section 5 considers what should determine the boundaries of governments when people
are not naturally sorted into regions that are internally homogeneous. We find that optimal
borders have two characteristics: they should cluster by tastes, but ensure maximum diversity
of information. The second goal can trump the first when geographic constraints create a
tension between the two. A disadvantaged uninformed group should not be left as a local
minority; it should join better informed voters with similar preferences in a larger polity.
Thus, our model suggests it would be detrimental to break up California. Social welfare

needs educated San Francisco liberals to share a state government with working-class left-



wingers in the Central Valley.

In Section 6 we broaden our focus beyond utilitarian welfare maximization. Can central-
ization be beneficial for better informed regions? Our framework provides two routes to a
positive answer. First, if there are interregional spillovers we find that the screening of politi-
cians is better at the central than the local level. Second, we show that unanimous support
for centralization can be obtained by imposing a partial uniformity constraint on the central
government. Then the uninformed enjoy greater accountability in the provision of uniform
public goods, and the uninformed greater influence over the provision of discretionary ones.

Finally, Section 7 develops a quantitative application of our model to state borders in
the United States. Our theory suggests that excessive fragmentation may be harming the
efficiency of American state governments. We calibrate the model using presidential vote
shares as a proxy for preferences and the share of college graduates as a proxy for voter
information. We find that several mergers of contiguous states would be welfare-enhancing,
given that their residents differ considerably more in their human capital than in their
political preferences.

This paper furthers the literature on fiscal federalism and the geographic structure of
government. Starting with Tiebout’s (1956) and Oates’s (1972) seminal contributions, prior
work focused exclusively on differences in preferences. We show that this is only one half
of the story. Once we consider also differences in voter information across regions, we find
that the two types of heterogeneity have opposite implications on the optimal government
structure.

Differences in preferences promote decentralization if the central government cannot tai-
lor policies to local preferences (Oates 1972; Alesina and Spolaore 1997, 2003; Alesina,
Angeloni, and Etro 2005). Assuming that accountability is homogeneous across regions, the
literature has endogenized the failure of preference-matching under centralization through
frictions in political bargaining and the formation of minimum winning coalitions (Lockwood
2002; Besley and Coate 2003; Harstad 2007; Hindriks and Lockwood 2009). We provide a
complementary microfoundation through heterogenous voter information.

More important, we show that differences in information promote centralization because
they entail larger accountability gains from political integration. Our findings suggest that
heterogeneous information is the key determinant of accountability gains from centraliza-
tion. In our framework, political integration unambiguously alleviates the moral-hazard
problem of political agency. On the contrary, previous studies have highlighted the potential
for accountability gains from decentralization (Lockwood 2006). Decentralization can help
voters monitor their local governments thanks to yardstick competition (Besley and Case
1995; Belleflamme and Hindriks 2005; Besley and Smart 2007), while centralization entails a



common-agency problem that makes politicians less accountable to voters in any single region
(Seabright 1996; Persson and Tabellini 2000; Tommasi and Weinschelbaum 2007). Absent
differences in voter information, potential sources of accountability gains from centraliza-
tion have proved ambiguous. The common-agency problem might be counterbalanced by
economies of scale in the exogenous “ego rents” from holding office (Seabright 1996; Persson
and Tabellini 2000). Centralization might decrease, or conversely increase, the government’s
susceptibility to capture by special interest groups (Bardhan and Mookherjee 2000, 20064,
b; Blanchard and Shleifer 2001; Lockwood 2008). Hindriks and Lockwood (2009) highlight
conflicting forces in a model of signaling: centralization unambiguously reduces voters’ abil-
ity to screen and dismiss corrupt politicians; yet, it might also incentivize them to reduce
their first-term rents in order to gain re-election and extract large rents in a second term.
Furthermore, we provide the first theory of economies of scope in government account-
ability. Prior studies have considered each policy instrument in isolation, typically assessing
if it would be best centralized or decentralized (Oates 1999). Joanis (2014) microfounds this
classic focus on the two extremes, showing that accountability declines if both central and
local governments are simultaneously responsible for the same policy. In a dynamic setting,
however, incentives for policy experimentation may be optimized if a policy choice is made
by local governments first and then transferred to the central government (Kotsogiannis and
Schwager 2006; Callander and Harstad 2015). We complement and extend this line of re-
search by studying the pros and cons of having multiple levels of government when each is

in charge of providing distinct public goods.

2 Political Agency and Public-Good Provision

In this section, we present the model of political agency that underpins our analysis of
optimal political integration. Imperfectly informed voters face the problem of selecting
and incentivizing self-interested rent-seeking politicians. We model electoral discipline in
a framework of political career concerns (Persson and Tabellini 2000; Alesina and Tabellini
2008). Voters try to retain competent politicians and dismiss incompetent ones. In solving
this screening problem, they endogenously create incentives for politicians to provide public
goods. The incumbent moderates rent extraction because higher public-good provision raises

voters’ inference of his ability and thereby increases his chances of re-election.



2.1 Preferences and Technology

The economy is populated by a continuum of infinitely lived agents, whose preferences are
separable over time and additive in utility from private consumption and public goods.

Individual ¢ in period t derives instantaneous utility
P
up = + Z o, 10g gp ¢, (1)
p=1

where 4! is exogenous utility from private consumption, and g, ; the provision of public good
p. We treat i} as an exogenous mean-zero shock and focus exclusively on public goods. The
relative importance of each good for individual ¢ is described by the ideal shares oz; > 0 such
P i
that >, o, = 1.
Each public good p is produced by the government with technology

Gpt = €1x, . (2)

The production technology has constant returns to scale: x,; measures per-capita investment
in providing public good p. We rule out economies of scale in public-good provision, which
would provide an immediate technological rationale for centralization.

Productivity n,, represents the stochastic competence of the incumbent politician in

providing public good p. It follows a first-order moving-average process

Npt = Ept T Ept—1- (3)

The shocks ¢,; are independent and identically distributed across goods, over time and

across politicians. They have support [Z,£], mean zero and variance o2

Our preferred
interpretation is that parties are composed of overlapping generations of politicians. The
period-t government consists of older party leaders with competence €,,_; and young party
members with competence ¢, ;. At ¢+ 1, former party leaders retire, rising young politicians
take over the leadership, and a new cohort joins the party.

Politicians are self-interested rent seekers. Their objective is to maximize the present
value of the rents they can extract while in office, discounted by the discount factor § € (0, 1].
Each period, the government allocates a fixed government budget b. The incumbent chooses

the amount z,,, of expenditure on each public good. He extracts as rent the reminder

P
Tt = b - Z xp,h (4)
p=1



which represents public resources devoted to socially unproductive projects.

2.2 Elections and Information

The incumbent faces reelection at the end of each period. If ousted he will never return to
power. Politicians lack the ability to make credible policy commitments, so the election is
not based on campaign promises, but on retrospective evaluation of the incumbent’s track
record. Voters do not observe directly the incumbent’s competence nor his actions. Their
inference is entirely based on an imperfect signal of public-good provision. The textbook
model of career concerns assumes that voters observe policy outcomes with additive noise.
We assume instead that voter information is binary. An informed voter observes perfectly
the vector g; of realized public goods. An uninformed voter receives no informative signal
of g;, or proves completely incapable of understanding information about g;.?

The electorate consists of a continuum of atomistic voters, which can be partitioned into .J
groups. Group j comprises a fraction \; of voters. They have identical preferences described
by the vector o of their ideal shares. The fraction of members of group j who are informed
about public-good provision is a random variable ©] that is independent and identically
distributed over time. Our model is robust to an arbitrary correlation of information across
voters.® The expected share of informed voters ; provides our measure of voter information.

We allow for an intensive margin of political support, following the probabilistic voting
approach (Lindbeck and Weibull 1987). Each voter’s preferences consist of two independent
elements. First, agents have preferences over the provision of public goods they expect

from either politician (the incumbent I or the challenger C') in the following period. These

'Rent extraction could identically be interpreted as slacking (Seabright 1996; Persson and Tabellini 2000).
Politicians enjoy an “ego rent” b from holding office. However, they incur a cost x,; from exerting effort
to provide public goods. Then r; then captures politicians’ failure to work diligently in their constituents’
interest.

2Uninformed voters may not realize that public goods affect their utility. Such ignorance is particularly
natural for public goods that yield long-run benefits. Voters may also understand the benefits of public
goods, but fail to understand how they depend on the incumbent’s actions and competence (Stromberg
2004).

3Most simply, information could be uncorrelated across voters. Each voter in group j has probability 6;
of being informed. Then in every period a share 6; of group members are informed. This assumption is
consistent with imperfect sharing of information within a group (Ponzetto 2011; Ponzetto and Troiano 2014).
First, agents privately acquire information. Some fail to observe g;. Second, agents communicate with a
finite number of neighbors. Some remain uninformed because none of their neighbors observed g;. If instead
information sharing is perfect, information is perfectly correlated within each group. With probability 6;
the entire group is informed (@i = 1), and with probability 1 — 6, the entire group is uninformed (@i =0).



preferences are summarized by the difference

P
Al = Z a;Ei (log g£7t+1 —log gpc:t+1) ) (5)

p=1

where [E; denotes the rational expectation given voter ¢’s information. Second, voters have
preferences for candidates’ characteristics other than their competence: e.g., oratorical skill,
personal likability, or party ideology. These preferences can be decomposed into an aggregate
shock ¥, and an idiosyncratic shock ¢! that is independent and identically distributed across
voters.

Voting is costless and all voters cast a ballot for their preferred candidate. Thus, voter
i votes for the incumbent if and only if A" > W, 4+ 4. As in Baron (1994) and Gross-
man and Helpman (1996), informed voters consider policy outcomes when deciding how to
vote. Conversely, the behavior of uninformed voters is independent of public-good provision.
They choose which candidate to support purely on the basis of preferences unrelated to
competence.*

The distribution of the shocks ¥; and M; is symmetric around zero, so voters do not favor
systematically incumbents or challengers. For analytical tractability, we assume that the
two shocks are uniformly distributed: ¥, ~ U [-1/(2¢),1/ (2¢)] and ¢} ~ U [—¢,%]. The
support of preference shocks is wide enough and the support of competence innovations €, ;

narrow enough that

(6)

The first set of inequalities ensures that every voter’s ballot is imperfectly predictable, ir-
respective of g;. The second set ensures that the outcome of the election is never entirely
predictable either. The most capable incumbent has a non-zero chance of being dismissed
and the least capable a non-zero chance of being re-elected.

The timeline within each period ¢ is the following.

1. The incumbent politician’s past competence shocks €; 1 become common knowledge.

2. The incumbent chooses investments x; and rent ;.

4 Unlike Baron (1994) and Grossman and Helpman (1996), we do not assume that only uninformed voters
are impressionable. Informed voters, too, are also swayed by politician characteristics other than competence.
The standard assumption of sincere voting is not inconsistent with strategic rationality because a continuum
of voters entails strategic insignificance: no voter can ever be pivotal.



3. The competence shocks e; are realized and the provision of public goods g; is deter-

mined.

4. Voter information is realized: a share @{ of members of group j perfectly observe g;.
The rest remain completely uninformed. No voter has any direct observation of &;, x;,

Oor 7.

5. An election is held, pitting the incumbent against a single challenger, randomly drawn

from the same pool of potential office-holders.

2.3 Political Career Concerns

Voters rationally expect every politician to choose the stationary investment X. The equi-
librium allocation is time-invariant because the environment is stationary. It does not vary
with the incumbent’s observed skills €;_; because performance is separable in effort and
ability. It cannot vary with the competence innovations €; because they are unknown to the
politicians themselves when they make policy choices.” Thus, the outcome of the election

affects expected public-good provision only through differences in politicians’ skills:

P P P
A= Z B (M1 — ﬁf,m) = Z B (ep — €§,t) = Z a,Bicp. (7)
p=1

p=1 p=1

No information exists about future competence innovations (either the incumbent’s €;,4
or the challenger’s €f, ), nor about the challenger’s current ability (€{). Thus, their expec-
tation is nil for all voters. Uninformed voters are also incapable of assessing the incumbent’s
ability, so they retain the unconditional expectation Ee,; = 0. Informed voters, instead, can

infer the incumbent’s ability from their knowledge of public-good provision:

B (eps

gpvt) - lOg Gpt — 10g j,’p — Ept—1- (8)

In a rational-expectation equilibrium their inference is perfectly accurate (z,; = 7, entails

K (5p,t|gp,t) = 5p,t)-

>The agent’s lack of private information is the defining technical feature of career-concern models (Holm-
strom 1999). The assumption is natural when politicians are selected on the basis of differences in their ability
rather than in their benevolence (Besley 2006). Moreover, in this setting the results of the career-concern
model mirror those of a more complicated signaling model (Banks and Sundaram 1993, 1998). Politicians
with different types are incentivized to undertake costly hidden actions so that voters should infer high
competence. In equilibrium, voters correctly infer higher competence from better realized policy outcomes,
and successfully screen more competent politicians.

10



From the politician’s perspective, the probability of re-election as a function of his policy

choices is

J 2
1 ; _
T (x¢) = 5 -+ qﬁz 0\ Z o, (log zp, s — log ) , (9)
j=1 p=1

as we derive in the Appendix. The incumbent faces a trade off. Investing in public goods
reduces his rents but increases his chances of re-election by raising informed voters’ inference

of his ability. A politician who values re-election R chooses to extract rents
J
r=>b—¢RY 0\ (10)
j=1

In a dynamic equilibrium, the value of re-election R is the expected present value of
the future rents from holding office. In a rational-expectation equilibrium voters cannot be
fooled (z, = x,+). Then in every election the incumbent wins with probability 7 = 1/2.
Voter preferences are not exogenously biased in favor of incumbents or against them (the
distribution of ¥, and 1! is symmetric around zero). An endogenous incumbency advantage
does not arise because politicians’ ability evolves as a first-order moving-average process. The
impact of each competence shock lasts for two periods only, so past screening of incumbents
does not translate in a forward-looking electoral advantage as it does with longer-lasting
competence shocks (Banks and Sundaram 1993, 1998; Ashworth and Bueno de Mesquita
2008).% As a consequence, a politician who rationally anticipates extracting rent r whenever

in office has an expected net present value of re-election

w3y (D) e B an

t=0

2.4 Government Accountability from Voter Information

Let p = r/b € [0,1] denote the fraction of the budget allocated to rents in the stationary

rational-expectation equilibrium.

OTf the period-t incumbent was re-elected at ¢t — 1 the expectation of current productivity n, is above
average. Senior party leaders have proved their competence and won re-election. However, their known
ability ;_ is orthogonal to future performance 7, ,, because they are about to retire. A new cohort leades
the party into the period-t election. Their skills &; can be inferred from policy outcomes g;, but not from
the past re-election of their retiring colleagues.

11



Lemma 1 In equilibrium, ruling politicians extract rents

-1

20 &
p= 1+m¢jzlej/\j

and have expected ability
J
Bij,,, = ¢00> > _ alf;.
j=1
Rent extraction is a decreasing and convex function of voter information (0p/06; < 0 and

0?p/ 89? > 0). An increase in voter information 0; increases the ability of ruling politicians

M, in the sense of first-order stochastic dominance.

Better information improves government accountability because it enables voters to mon-
itor politicians more closely. It alleviates both the moral-hazard problem of politicians’
incentives and the adverse-selection problem of politicians’ selection. Voters can reward
public-good provision only when they perceive it accurately. As voter knowledge improves,
the incumbent’s chances of re-election become more tightly linked to his performance. Ex
ante, his career concerns are heightened so he extracts lower rents (dp/06; < 0). Ex post,
skilled politicians are more likely to be re-elected and unskilled ones more likely to be re-
placed. Electoral screening improves and so does the average ability of ruling politicians
(0Ed,,/00; > 0).7

The key result in Lemma 1 is that rent extraction is decreasing but convex in voter infor-
mation (92p/067 > 0).* Decreasing returns to monitoring follow from the dynamic nature
of the politicians’ problem. The immediate impact of voter information on rent extraction
is linear (equation 10). For a given value of re-election R, more informed voters induce
one-to-one more investment and lower political rents. A transitory one-period increase in
voter information would have no other effect.” In a dynamic setting, however, a permanent

increase in voter information also has an indirect effect. Politicians understand they will

"Voters have no incentives to acquire information in order to improve governance because of the rational-
voter paradox. FEach voter has a negligible likelihood of determining the outcome of the election. His
strategic incentives to become informed are likewise negligible. Therefore, information §; reflects exogenous
voter characteristics. E.g., social capital reflects civic involvement and people’s willingness both to acquire
information through newspaper readership (Putnam 1993) and to share it in a wide social network (Ponzetto
and Troiano 2014).

80ther determinants of the quality of government are straightforward. More patient politicians are more
willing to reduce rent extraction in order to raise their chances of re-election (9p/94 < 0). A higher variance
of politicians’ ability raises the gains from screening (9Ed), ,/d0® > 0). Both incentives and screening
improve when voters are keener on competence than other determinants of political popularity (9p/9¢ < 0
and 9Ef), ,/0¢ > 0).

9 Accordingly, this is the only effect of greater voter information in a simplified one-shot model of career
concerns (Persson and Tabellini 2000).
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be monitored more closely if they are re-elected. Therefore, the expected future rents from
holding office decrease. Their decline reduces the incentives to refrain from immediately
extracting rents. The direct effect of improved monitoring is mitigated. Current rent extrac-
tion is more sensitive to the expectation of future rents when voters’ average information
is higher. Thus, a marginal increase in voters’ information causes a lower decline in rent
extraction when the average voter is more informed to begin with.!?

A large body of empirical evidence confirms that the quality of government is higher
if citizens are more educated and politicians are subject to greater scrutiny by the media
(Besley and Burgess 2002; Adsera, Boix, and Payne 2003; Glaeser et al. 2004; Svensson
2005; Glaeser and Saks 2006; Ferraz and Finan 2008; Snyder and Stromberg 2010). While
none of these studies have explored specifically the concavity of this relationship, the data
provide suggestive empirical support for our prediction. Svensson’s (2005) documents that
low human capital is the best predictor of high corruption across countries. Consistent with
Lemma 1, Figure 1 shows that corruption is not only a decreasing but also a convex function
of the share of people with a tertiary education. A similar relationship emerges in Figure 2,
where we proxy information with newspaper circulation instead. Both results are robusts to
controlling for income.!!

Our finding that government accountability is an increasing but concave function of voter
information has a broader theoretical underpinning than Lemma 1. The mechanism behind
our result applies to any determinant of political discipline in a dynamic setting, including
voter information but also, e.g., citizens’ civic spirit (Nannicini et al. 2012). Information,
however, has the distinctive feature that voters can share it. Such sharing is an additional
source of concavity. We can interpret the fraction @{ of voters with full knowledge of policy
outcomes g; as the result of a two-stage process (Ponzetto 2011; Ponzetto and Troiano

2014). First, it includes those who acquired information directly, e.g., because they read

0Extreme cases highlight decreasing returns to monitoring with particular clarity. If no voters are aware
of public-good provision, career concerns are absent and rent extraction is unchecked (6 = 0 = p = 1).
Introducing a little monitoring induces a forceful reaction by politicians who are afraid of losing very large
rents. Conversely, if all voters perfectly observe public-good provision, career concerns are at their strongest
but rent-extraction cannot be reduced to zero (§ = 1 = p > 0). Incumbents always extract some rents
because only the appeal of future rents induces them to make any productive investment. Marginally
worsening perfect monitoring causes a small loss.

"'The multivariate regressions are respectively p, = (24% — (.23) Iny; — (2()501 + (82)012 + g for education
5 .06 5 27
across 118 countries) and p;, = 1.6 — .11 Iny; — 126, + 136% + g; for newspaper circulation (across 100
YT (o) @ @
5 .0 2 3

countries). Corruption p; € [—2.5,2.5] is the opposite of the Control of Corruption index is from the World
Governance Indicators (Kaufmann, Kraay and Mastruzzi 2010), averaging across available years (1996-2013).
Real GDP per capita is from the Penn World Table 8.0 (Feenstra, Inklaar and Timmer 2013), measured in
1970 following Svensson (2005). The share of people over 25 with a tertiary education is from Barro and
Lee’s (2010) dataset version 2.0, also measured in 1970. Newspaper circulation per capita is from the World
Development Indicators, averaging across available years (1997-2005).
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Figure 1: Corruption and Education
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tors. The share of people over 25 with a BA degree in 1970 is from Barro and Lee (2010).

newspapers or because their education enables them to grasp the precise role of politicians in
providing public goods. Second, it includes those who did not directly acquire information,
but obtained it from an informed neighbor. Then the expected number 6, of ultimately
informed agents is an increasing and concave function of the probability that each agent
directly acquires information because one voter’s knowledge has greater spillovers if his

neighbors are less informed.!?

12]f each agent obtains information directly with probability 8 ; and shares it in a group of n neighbors,
his eventual probability of being informed is §; =1 — (1 — Qj)n such that 96;/06; > 0 > 629‘]‘/8Q?.
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Figure 2: Corruption and Newspaper Circulation
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3 Should Government Be Decentralized?

We turn now to our motivating question. Should different regions have different governments
whenever there are no spillovers, in accordance with Oates’s (1972) classic Decentralization
Theorem? When can we expect decentralization to deliver the benefits Salmond touted
to Scotland’s voters? When will a local government with a homogeneous population turn
out instead to be a fiasco, as in Detroit under Young or Slovakia under Meciar? Key to
this question is that regions can differ along several dimensions. They can have different
preferences but also different levels of voter information.

We consider an economy composed of L regions, each populated by a unit measure of
voters. Preferences are homogeneous within each region, but heterogeneous across regions

(Tiebout 1956; Oates 1972). E.g., conservative residents of “red states” may prefer greater
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spending on defence, justice and police, while progressive residents of “blue states” may pre-
fer instead environmental protection, public education, and welfare spending.'® Formally, we

!is an independent draw from a common dis-

assume that each region’s preference vector a
tribution that is symmetric across goods.!* Symmetry entails that the marginal distribution
ozé is the same for all p and has mean Eozé = 1/P. Differences in preferences across regions
are summarized by the homogeneity parameter v > 0. In the limit as v — 0, preferences are
maximally heterogeneous: each region desires only one specific public good. Therefore, the
probability that the same public good provides utility to two different regions is 1/P, which
is negligible when P is large. Conversely, in the limit as v — oo preferences are perfectly
homogeneous. Every region values all public goods identically, so all have the same ideal

uniform basket (!, = 1/P for all p and [). The distribution of preferences contracts smoothly
115
p’ ’
Our novel contribution lies in studying at the same time differences in voter information.

as v increases, in the sense that any decrease in v entails a mean-preserving spread of «

E.g., states with more educated residents are likely to have a greater share of voters with
full knowledge of government performance, while voters in less educated states are less likely
to succeed at inferring correctly incumbents’ ability. Formally, we assume that each region’s
expected share of informed voters 6; is an independent draw from a common distribution
with mean E¢;, = 6 € (0,1). Information is independent of preferences, and its variation
across regions is summarized by the homogeneity parameter + > 0. In the limit as ¢+ — 0,
information is maximally heterogeneous. Each region is either always perfectly informed
(6; = 1, with probability 6) or always completely uninformed (¢; = 0, with probability 1—6).
Conversely, in the limit as ¢« — oo, information is perfectly homogeneous. Every region has
the same expected share of informed voters §; = . The distribution of information contracts
smoothly as ¢ increases, in the sense that any decrease in ¢ entails a mean-preserving spread
of §,.16

In a decentralized system, each region forms a separate constituency with a share of

13We focus on different preferences over the allocation of resources across public goods. Previous studies
have typically neglected this dimension and focused instead of different preferences over the amount of public
goods provided (Lockwood 2002, 2008; Besley and Coate 2003; Alesina, Angeloni, and Etro 2005; Harstad
2007; Tommasi and Weinschelbaum 2007). In reality, preferences vary on both dimensions (Alesina and
Spolaore 1997). For simplicity, we consider only the allocation problem. This restriction preserves the
equivalence between the allocation of the government budget and the allocation of effort by ruling politicians
(Alesina and Tabellini 2008).

14We abstract from differences between the sample distribution and the population distribution by con-
sidering the limit case of a continuum of regions.

15These properties are satisfied if the preference vector a! has a symmetric Dirichlet distribution on the
regular (P — 1)-simplex with concentration parameter v > 0. Then Var (al) = (P —1)/[P?(1+vP)].
None of our results relies on this particular specification.

16These properties are satisfied for instance if information has a beta distribution 6; ~ B (@L, (1 — 9) L).
Then Var (6;) = 6 (1 —6) / (1 + v). None of our findings requires this specific distribution.
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informed voters #;,. It has an independent local government that allocates the regional
budget b. Local politicians with skills nfm invest in the provision of local public goods xlf)pi
and extract rent r}, = b — Zle T4

Under centralization, instead, the central government is elected by a single unified con-
stituency whose share of informed voters equals the average across regions Zlel 0,/L. We
rule out economies of scale: the central-government budget equals the sum b of the regional
budgets.!” Central politicians with skills ngt choose expenditures xfp’t for each public good
p in each region [ and extract rent rC = bL — Zle 25:1 xfm. The central government
may be required to provide public goods uniformly across regions (gfpvt = ggt for all 1),
either by a technological or by a constitutional constraint (Oates 1972; Alesina and Spo-
laore 1997). Conversely, it may be able to allocate spending across regions with complete
discretion (Lockwood 2002; Besley and Coate 2003).

Different government structures admit the following ranking in terms of aggregate social

welfare.

Proposition 1 Aggregate social welfare is higher under decentralization than under central-
1zation without a uniformity constraint. It is highest under centralization with a uniformity
constraint if and only if preferences are sufficiently homogeneous (v > © > 0). Centraliza-
tion is more likely to be optimal when information is more heterogeneous (0v/0t > 0) and

politicians’ ability less variable (0v/0c > 0).

Centralization is unambiguously welfare-reducing if the central government can operate
without a uniformity constraint that requires public goods to be provided identically in all re-
gions. Office-seeking politicians target government spending disproportionately to the most
politically influential regions. In our model, influence stems from information. Therefore, ab-
sent a uniformity constraint central-government spending in different regions is proportional
to their voters’ information:

P C
1T
D=1 Tipt. _ % for all [ and m. (12)

P

This equilibrium allocation is a kind of harmful regressive redistribution. Independent local
governments provide more public goods in more informed regions and instead extract larger
rents in less informed ones. Centralization without uniformity increases public-good provi-

sion in regions with above-average information but reduces it in those with below-average

I7Tf we interpret rent extraction as slacking, absence of scale economies requires politicians’ ego rents
to be proportional to the number of regions they control. Non-linear ego rents correspond to economies or
diseconomies of scale and represent an exogenous driver of centralization or decentralization (Seabright 1996;
Persson and Tabellini 2000).
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information. As a consequence, aggregate social welfare declines relative to decentralization.

The key result in Proposition 1 is that, instead, centralization with a uniformity constraint
is welfare maximizing when voter information varies substantially across regions, despite
the absence of externalities or economies of scale. Political integration reduces aggregate
rent extraction whenever voters in different regions have different information. By merging
heterogeneous regions into a single polity, centralization leads to an overall level of voter
information equal to the average of information across regions. Total rents decline because

rent extraction is a decreasing and convex function of voter information, as established in

S WIOEY (%29) . (13

=1

Lemma 1:

Not only does centralization entail an unambiguous decrease in rent extraction. With a
uniformity constraint it is also a kind of beneficial progressive redistribution. The central
government extracts slightly higher rents than local governments in regions with above-
average information. It extracts much lower rents than local governments in regions with
below-average information. The uninformed gain from integration because they can out-
source their governance to politicians who are held accountable by better-informed voters
in other regions. The informed conversely suffer from a dilution of their government ac-
countability. However, not only do rents fall more in uninformed regions than they rise in
informed ones. The marginal utility of public goods is also lower in the latter because the
quality of their local government is higher.

If differences in voter information across regions are greater, so is the decline in rent
extraction when the most informed regions monitor government performance for everyone.
Heterogeneity in voter information is a centripetal force. The more regions differ in their
government accountability, the greater the benefits of political integration. Conversely, het-
erogeneity in voter preferences is a centrifugal force. The central government must be con-
strained to provide public goods uniformly. Centralization thus sacrifices the ability to tailor
local public goods to local preferences. The more regions differ in their ideal allocation, the
greater the costs of political integration.

Figure 3 represents this trade off between greater preference-matching under decentral-
ization and greater accountability under centralization is. The graph depicts the regions in
which aggregate social welfare is maximized by centralization (C') or conversely by decentral-
ization (D). The two dimensions of heterogeneity drive the trade off in opposite directions.
When voters in different regions differ more in their information than in their preferences
(v > ©), accountability gains dominate and centralization is optimal. If instead hetero-

geneity mostly concerns preferences, the cost of uniformity prevails and decentralization is
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optimal (0v/0t > 0).

Figure 3: Regional differences and optimal political integration

\ 4

Centralization requires a uniformity constraint on the allocation of resources. It nec-
essarily entails uniformity in government competence too. Under decentralization, each
region selects—to the best of its imperfect screening ability—ruling politicians who are most
talented at providing those public goods the region finds most important. The central gov-
ernment, instead, has average skills that try to satisfy all regions but truly fit none. When
the variance of politicians’ ability is greater, so is the cost of such uniformity. In Figure 3,
the locus v = © shifts up (0v/do > 0).

In Proposition 1, centralization influences the profile of politician’s skills but has no

impact on average screening across regions and public goods:

L P

> Eil§ = ¢o’0 = % > Eaf, (14)
p=1 I=1 p=1

This invariance result obtains because voter information about public goods (6;) is indepen-
dent of the level of government that provides them. This assumption is realistic in so far
as heterogeneous voter knowledge reflects differences in education, cognitive ability, social
capital, or civic engagement. On the other hand, voter information also reflects differences
in media coverage of policy outcomes, which plausibly varies with political integration. The

media may be more likely to report on centralized policies because they concern a broader
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audience (Gentzkow 2006; Snyder and Strémberg 2010). Such an increase in reporting would
entail additional efficiency gains from centralization, through better selection as well as bet-
ter incentives (Glaeser and Ponzetto 2014). Then, greater variance in politicians’ ability
might make political integration more appealing, rather than less.

Do the theoretical results in Proposition 1 have counterparts in the real world? We are
certainly not able to render an empirical verdict on whether the Furopean Union or an
increasing national share of U.S. government spending is good or bad. We do, however,
believe there is evidence supporting the key points in our model: discretionary spending by
the central government can lead to short-changing less informed groups; decentralized control
has often been associated with corruption and limited political accountability; the benefits
of centralization often seem to be greater for less informed populations; and decentralization
has been more successful where accountability is less heterogeneous across regions.

Stromberg (2004) studies the allocation of discretionary government spending during the
New Deal and documents that state governors favored counties with a greater share of radio
listeners, and so with better informed voters. If one accepts Stromberg’s (2004) identifica-
tion assumption that ground connectivity and woodland cover have no direct effect on the
effectiveness of government expenditures, then it also follows that voter information alone
is driving these differences in public spending across space. The tendency of discretionary
spending to follow knowledge is precisely why Proposition 1 finds that discretion is bad.

The downsides of discretion may also explain why uniformity seems so common in many
government policies. It may seem counterintertuitive that U.S. federal housing policy should
offer similar subsidies to building in areas where supply is constrained, like New York City,
and areas where supply seems almost unlimited, like Houston. One explanation for the
spatial uniformity that seems like an unwritten element in U.S. budgets is that the tendency
of locational discretion to harm particular regions is well understood.

The fundamental downside of decentralization in our model is that it leads to less ac-
countability and more corruption. We know of no clear studies that illustrate the relative
corruption of national versus local governments in the United States and Europe, but at the
turn of the twentieth century American state and local governments were infamous for their
corruption (Steffens 1904) and there is evidence suggesting that greater federal involvement
with local government during the New Deal generally reduced local corruption (Wallis 2006).

One of the major themes of the U.S. progressive movement was the corruption that
marked America’s large urban and state governments at the turn of the century. The epit-
ome of systematic corruption in local government was William Tweed, the boss of the formi-
dable Tammany Hall machine in New York City (Ackerman 2005). The New York County

Courthouse, better known as the Tweed Courthouse, became a veritable monument to or-
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ganized graft. Its construction took over twenty years and cost $12 million, with overbilling
of comical proportions. A Tammany ring member was paid $133,187 (around $2 million in
present-day terms) for two days’ work as a plasterer. Hardly less famous was the case of
Chicago’s street railways. The city council granted franchises on such favorable terms that
in 1893 the entire system returned a mere $50,000 to the city. Instead, traction magnate
Charles Yerkes spent $1 million in bribes to get through the state legislature an 1897 law
enabling Chicago aldermen to grant franchises for no less than fifty years and without any
compensation to the city (Junger 2010). This urban experience seems very far from Tiebout’s
(1956) and Oates’s (1972) vision of local governments responding tightly to the desires of
their residents.

The corruption and political manipulation that had characterized U.S. local politics were
eradicated by federal intervention in the context of welfare spending. Until the Great Depres-
sion, poverty-relief programs managed by states and localities were bywords for patronage
and graft. The New Deal—the most dramatic episode of centralization in the history of the
United States—introduced strict federal oversight of welfare spending. One consequence was
a striking decrease in corruption (Wallis 2000, 2006; Wallis, Fishback, and Kantor 2006).

While city politics cleaned up after the New Deal, state governments remained notorious
for corruption (Wilson 1966). Since the Second World War, no less than ten governors and
nine members of state executives have been convicted for official corruption and sentenced to
jail. Two former governors—Don Siegelman of Alabama and Rod Blagojevich of Illinois—are
currently serving sentences in federal prison. No member of the federal cabinet, let alone a
president, has been charged with crimes investigated by the Department of Justice as part
of the federal prosecution of public corruption.

International comparisons have yielded conflicting results on the relationship between
decentralization and corruption. Treisman (2000) finds that a federal structure is associated
with higher corruption, but Fisman and Gatti (2002) find that a larger sub-national share
of government spending is associated with lower corruption. Both finding are not robust to
changes in the sample or the addition of control variables (Treisman 2007). Consistent with
our model, Fan, Lin and Treisman (2009) find that having more numerous and smaller local-
government units is associated with more corruption. Overall, contemporary cross-country
studies remain inconclusive.

Historical evidence from around the world, however, supports the view that political inte-
gration has a positive impact on government accountability. Centralized political institutions
in precolonial Africa reduced corruption and fostered the rule of law. They caused a long-
lasting increase in the provision of public goods that endured into the postcolonial period

(Gennaioli and Rainer 2007a, b). Fiscal centralization was a key element in the moderniza-
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tion of European states. It proved a necessary step for the consolidation of state capacity,
which was in turn a critical determinant of economic and political development (Dincecco
2009, 2011; Besley and Persson 2011; Dincecco and Katz 2015; Gennaioli and Voth 2015).
Blanchard and Shleifer (2001) argue that China grew faster than Russia in recent decades
thanks to the greater strength of its central government vis & vis local politicians.

Proposition 1 predicts not only that centralization should reduce rent extraction, but that
these accountability benefits should flow mostly to the least informed regions, as long as the
central government enacts a uniform policy. Empirical evidence on reforms to public educa-
tion systems bears out this prediction of our model. In the early 1990s, Argentina transferred
control of federal secondary schools to provincial governments. This decentralization affected
a third of existing public schools and half of all students in the public system. Five years
after the reform, student test scores had risen in richer municipalities, but had failed to
rise or even fallen in poor ones (Galiani, Gertler and Schargrodsky 2008). Decentralization
increased inequality and harmed those already disadvantaged. Similarly, a 1998 university
reform in Italy transferred responsibility for faculty hiring from the national ministry to in-
dividual universities. After this reform, faculty hires became significantly more nepotistic in
provinces with low newspaper readership. Those with higher readership experienced at best
a marginal improvement (Durante, Labartino, and Perotti 2014). Decentralization worsened
the quality of academic recruitment and hurt the least informed regions the most.

Environmental policy also provides suggestive evidence supporting our theoretical predic-
tion. In the United States, the Clean Air Act of 1970 transferred responsibility for pollution
regulation from the state and local governments to the federal Environmental Protection
Agency. Relative to pre-existing trends, pollutant emissions began to decline considerably
faster in states with lower newspaper circulation (we provide a formal difference-in-differences
analysis in Boffa, Piolatto and Ponzetto [2014]). In Europe, an EU directive introducing uni-
form standards for packaging waste “was less stringent than the existing German, Danish
and Dutch laws, but was significantly stricter than the Greek, Irish and Portuguese require-
ments” (Fredriksson and Gaston 2000, p. 508).

The conclusion of Proposition 1 is that decentralization is desirable only if accountability
is relatively homogeneous across regions. Our finding is consistent with historical evidence
on the formation of unified nation-states in Germany and Italy. Both countries were unified
in the second half of the nineteenth century: the Kingdom of Italy was established in 1861
and the German Empire in 1871. Before unification, Germany comprised many modern and
well-functioning states. In Italy, the quality of pre-unitary institutions was lower and more
heterogeneous. The Kingdom of Sardinia, which led the process of unification, could be

considered the only efficient modern state. Consistent with our theory, Ziblatt (2006) argues
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that precisely these different patterns of institutional development before unification explain
why Germany was conceived as a federal nation-state and Italy as a unitary one. Remark-
ably, both the degree of centralization and the underlying heterogeneity in accountability
have remained larger in Italy than in Germany up to the present day—excepting the tragic

parenthesis of German centralization under Nazism.

4 How Many Levels of Government Should There Be?

The classic theory of fiscal federalism studies “which functions and instruments are best
centralized and which are best placed in the sphere of decentralized levels of government”
(Oates 1999, p. 1120). This standard approach suggests that there should be as many
levels of government as there are geographic units a function is optimally tied to. Evidence
from local governments in the United States, however, paints a different picture. Special-
purpose districts managing individual public services for different and overlapping areas have
performed poorly in terms of efficiency and accountability (Berry 2009). In this section, we
explain why the proliferation of government tiers can harm welfare and we study when it
is optimal to create a federal structure in which some policy decisions are centralized and
other decentralized.
The distribution of voter information is the same as in Proposition 1, with mean 6 and
a homogeneity parameter ¢ > 0. However, we now consider two kinds of public goods at
the opposite extremes of preference heterogeneity. First, there is a set of public goods for
which all regions have perfectly homogeneous preferences (v — 00). By Proposition 1, these
public goods would best be provided by a central government if there were no other policy
choices. For the second set of public goods, preferences are completely idiosyncratic (v — 0
and P — o00). Each region benefits exclusively from its own ideal variety, and derives
no utility at all from any of the L — 1 ideal varieties of the other regions. Absent other
policies, Proposition 1 established that these idiosyncratic public goods should be provided
by decentralized local governments. With both types of public goods, a resident ¢ of region
[ has utility
uy =y + aplog gios + (1 — ao) log gus e, (15)

where gg is a composite bundle of all the homogeneously desired public goods, while g; is
region [’s desired variety of idiosyncratic public goods. The ideal share oy € (0, 1) provides
a measure of preference homogeneity in this setting.

The structure of government is described by an allocation of powers and budgets to the

two levels of government, local and central. As before, full decentralization means that each
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local government provides the residents of its region [ with both the homogeneously desired
public goods (g;0) and their ideal variety of idiosyncratic public goods (g;;). Conversely, the
government is fully centralized if the central government is tasked with providing all public
goods to residents of all regions.

An intermediate possibility is the creation of a federal system. The central government
provides homogeneously desired public goods (g;0) to all regions, while every region has its
own local government provide the idiosyncratic public good g;;.'® The overall budget remains
exogenously fixed at Lb. Consistent with our focus on the expenditure side, we assume that
all regions must contribute equally to the central-government budget. Its size bc then suffices
to characterize the budget allocation. Local-government budgets are determined residually
as bp = b — bc/L for every region.

The central government may be required to provide any public good uniformly. The uni-
formity constraint is imposed independently on each good. It may apply to some goods and
not others. It may not, however, apply to an aggregate of goods. This restriction is imme-
diate for a technological constraint because every good is distinct. The aggregate amount of
public goods provided to a region (Z;J:O gipt) cannot be constrained constitutionally either.
The quantities of different goods cannot be properly compared by an impartial auditor, so
it is unfeasible to require the provision of “separate but equal” public goods to different
regions.

The welfare-maximizing structure of government admits the following characterization.

Proposition 2 A federal system is optimal if differences in voter information are large
enough (1 < ©) while differences in preferences are neither too small nor too large (o €
(@p~r,p~c)). A federal system is more likely to be optimal when information is more
heterogeneous (Oap~p/Ot > 0 and 0ap.c/O0t < 0) and politicians’ ability more variable
(0t/0c > 0 and Oap.c /00 > Odpr/0c =0).

Full centralization is optimal if differences in preferences are small (1 < T and o > ap~c,
ort > 7 and a > ap~c). Full decentralization is optimal if differences in preferences are
large (L <7 and a < &pp, or 1t > 1 and o < ap~c). Full centralization is less likely to be

optimal when politicians’ ability is more variable (Oap~c/0c > 0).

Our model of accountability reverses the standard logic of fiscal federalism. The existence
of some policy instruments that are best centralized and some others that are best decentral-
ized does not immediately imply that the government should be structured on federal lines.

On the contrary, if there are no differences in voter information across regions (1 — o0) a

18 A federal system with the opposite allocation of powers is theoretically possible but intuitively undesir-
able. We prove in the appendix that it can never be welfare-maximizing.
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single level of government is unambiguously optimal: either a unitary central government,
or independent unitary regional governments.

This result reflect endogenous economies of scope in government accountability. Politi-
cians with little power also have low-powered incentives. Their skills have a lower impact
on voters’ utility, so other factors are more likely to determine re-election and their career
concerns are weaker. In equilibrium, incumbents try to demonstrate each skill in proportion
to its welfare value. E.g., they invest 7o = agfoR if they have to provide the homogeneously
desired good to voters with average information §. The budget allocation would be inde-
pendent of the division of powers if so were each politician’s value of re-election R. Dividing
government powers, however, requires dividing the public-sector budget, and the value of
re-election is proportional to the budget a politician controls. Therefore, each government
extracts a lower share of its budget as rents when it is responsible for providing a larger set
of public goods.

Centralization minimizes aggregate rent extraction because it exploits both these economies
of scope and the efficiency benefits of delegating government monitoring to the best monitors.
As in Proposition 1, however, the central government fails to match idiosyncratic local needs.
Under full centralization, each region unavoidably receives its ideal variety of idiosyncratic

public goods in proportion to its residents’ information:

e O ) and (16)
xc = 9 or a anda m.
m,m,t m

The optimal provision of homogeneously desired public goods is uniform across regions, so
a uniformity constraint suffices to ensure it. On the contrary, requiring uniform provision of
idiosyncratic public goods only makes misallocation worse. The central government keeps
catering disproportionately to the preferences of the informed, but it has to provide their
ideal variety to other regions that derive no benefit from it. This uniformity constraint is so
wasteful it makes every region worse off than discretionary central provision of idiosyncratic
public goods.

Preference heterogeneity then has a natural effect on the optimal structure of govern-
ment. If preferences are highly idiosyncratic (ap — 0) decentralization is optimal because
local governments are best at matching idiosyncratically preferences. If preferences are highly
homogeneous (ap — 1), centralization is optimal because preference-matching is unimpor-
tant and only rent-minimization matters. In both extreme cases, one class of public goods
is marginal, so it is worth sacrificing its optimal provision in order to exploit economies of
scope and raise accountability in the provision of the dominant kind of public goods.

When preference heterogeneity is intermediate, both idiosyncratic and homogeneously
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desired public goods are important. The key result in Proposition 2 is that a federal system
is then optimal if and only if differences in voter information across regions are large enough.
When the information gap is larger, uninformed regions gain more from delegating monitor-
ing to informed ones. Hence, there are greater benefits from having a central government
provide homogeneously desired public goods (dap~r/dt > 0). Greater heterogeneity also
implies that uninformed regions lose more from ceding power to informed ones. Thus, there
are greater costs of having the central government provide idiosyncratic public goods too
(Oapc/0L < 0).

When differences in voter information are large, it is worth sacrificing economies of scope
to reap the large benefits of a progressive transfer of accountability without paying the large
costs of a regressive transfer of power. Figure 4 represents graphically the optimal structure
of government. The larger the difference in information, the larger the region F' in which a

federal system is optimal.

Figure 4: Optimal federalism
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As in Proposition 1, a downside of centralization is the uniformity of central politicians’
skills. Thus, greater variation in the pool of political talent reduces the appeal of full central-
ization (0ap~c/0c > 0 and Oap.c/Jdo > 0). As a consequence, not only decentralization
but also a federal system become more attractive (0i/0c > 0). In Figure 4, the contin-
uous locus @ = max {@r~c, @p~c} shifts up and so does its intersection ¢ with the locus

Q= Qp~F.
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Proposition 2 shows that multiple levels of government come at the cost of reduced gov-
ernment efficiency and accountability, even if they may be desirable for preference-matching
and distributive reasons. The experience of local government in the United States bears
out empirically our theoretical prediction. Both the number and the size of local govern-
ments have grown dramatically since World War II. Many states now have overlapping layers
of county governments, municipal governments, and multiple special-purpose governments,
such as elected school districts and independent districts managing specific public utilities.
Yet, the performance record of special-purpose governments has been disappointing and they
have proved prone to capture by special interests (Berry 2009). The employees of the special-
purpose district are often the key voting block in its elections. Public libraries provide a
telling example of systematic inefficiency. Berry (2009) analyzes empirically more than 8,000
public library systems from 1992 to 2004. Directly elected special-purpose library districts
have larger budgets, but neither more visitors nor higher circulation. On the contrary, they
hold fewer books and fewer of their employees are actually librarians.

Evidence from Europe confirms that the multiplication of government tiers has detrimen-
tal effects. In England, the most common structure of local government has two levels, with
powers divided between counties and districts. A sizeable minority of areas are governed in-
stead by a unitary authority entrusted with all local-government tasks. Unitary authorities
are more efficient, particularly because the two-tier structure is associated to lower labor
productivity and excess employment (Andrews and Boyne 2009).

France has a complex system that includes three nested tiers of sub-national governments
(regions, departments and municipalities) as well as multiple kinds of aggregations of mu-
nicipalities. This multiplicity of layers has proven a source of inefficiency and institutional
weakness, especially at intermediate levels (Le Galés and John 1997; Seifert and Nieswand
2014). In its two latest reports on local government finances, the French Court of Auditors
(2013, 2014) stresses that the proliferation of sub-national government tiers determines un-
productive public employment. It also highlights inadequate governance mechanisms and
advocates intervention by the national parliament to set directly goals and standards for lo-
cal governments. Unsurprisingly, pruning of the local-government structure is on the French
government agenda. The Attali Commission (2008) recommended abolishing the departmen-
tal tier within ten years as one of its twenty “fundamental decisions.” President Hollande
has proposed abolishing elected departmental councils by 2020.

Germany is also undergoing an analogous simplification. Three states (Rhineland-Palati-
nate, Saxony-Anhalt and Lower Saxony) have abolished one level of local government since
2000. TItaly has abolished elected provincial councils in 2014, and the government has pro-

posed a constitutional reform to abolish provinces altogether. The inefficiency of a three-tier
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subnational structure (regions, provinces and municipalities) has been widely recognized.
Indeed, Dente (1988) argues that it was designed specifically as a way for political parties
to provide sinecures to their members and patronage to their supporters.

Cross-country evidence also supports the predictions of Proposition 2. In countries with
more levels of government firms report having to pay more frequent and costlier bribes. The
positive correlation between corruption and the number of government tiers is particularly
robust. In developing countries, it is also extremely significant. Fan, Lin and Treisman
(2009, p. 32) conclude that “[o]ther things equal, in a country with six tiers of government
(such as Uganda) the probability that firms reported ‘never’ being expected to pay bribes
was .32 lower than the same probability in a country with two tiers (such as Slovenia).”

While there is clear evidence that the multiplication of government tiers dilutes ac-
countability, we know of no equally clear evidence of the distributive benefits of federalism.
Nonetheless, the pattern of political discourse in the United States is suggestively consistent
with our theoretical prediction that the least informed regions benefit the most from a federal
structure relative to either unitary alternative. On average, Southern states have less edu-
cated voters and lower newspaper readership. They also have lower quality of government,
as measured by official corruption (Glaeser and Saks 2006). The distributive predictions of
our model can then help explain why the South is at the same time particularly patriotic—
e.g., it provides a disproportionate share of U.S. military personnel—but also the region
most supportive of appeals to curb the expansion of federal power and preserve the states’
independent policy-making responsibilities.

When neither full centralization nor full decentralization is optimal, we can characterize

the precise structure of the optimal federal system.

Corollary 1 In the optimal federal system, the budget, productivity and accountability of
the central government are lower when differences in preferences are larger (ObE /0oy > 0,
IERS /0y > 0 and 9p© /0ay < 0).

The budget, productivity and accountability of local governments are higher when differ-
ences in preferences are larger (0b},/0ay < 0, GEﬁll?l /Ocy < 0 and dpP /Oy > 0). Rent ex-
traction by local governments increases with differences in information (O (Zle pP/ L) /oL <
0).

Overall rent extraction increases with differences in information. It is a concave function
of preference heterogeneity and it reaches a maximum at the value &g € (0,1/2) for which
local governments have on average the same accountability as the central government (o =
d & p¢ = Zle pP/L). The difference in preferences associated with maximum rents

increases with differences in information (0dgy/0t > 0).
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The comparative statics on each level of government highlight the fundamental strength
of a federal system. Resources flow to the level of government where they are most useful.
The efficient budget allocation reflects this logic most directly. All regions prefer the same
optimal budget for the central government when they all contribute identically to it. The
unique efficient allocation gives each level of government a budget proportional to the ideal

share of the public good it is responsible for providing;:
be: = apbL and b}, = (1 — ) b. (17)

In equilibrium, voter monitoring of politicians obeys a similar allocation. Screening for
competence is proportional to the welfare weight of the public goods each politician is in

charge of providing:

Ef§ = ango’d and Efy) = (1 — ag) ¢o0;. (18)

Hence, incentives improve and rent extraction declines when a politician has more important
responsibilities:

pC = [1 42005 (2—6) " ¢0] " and pP = [1+2(1— o) 5(2—08) " ¢8)] (19)

such that 9p©/0ag < 0 < dpP /dap.

The impact of preference heterogeneity on aggregate rent extraction reflects instead the
weakness of a federal system established by Proposition 2. For highly skewed values of
ap, one level of government accounts for most public-good provision. Then, it is both in
charge of lion’s share of the budget and exposed to substantial voter monitoring. This
allocation implies low aggregate rent extraction because one level of government is large and
accountable, while the other is relatively unaccountable but small. When this logic (and the
value of o) is brought to an extreme, a federal structure becomes undesirable: the small and
unaccountable level of government is best abolished, following Proposition 2. Proposition 1
reflects the second-best nature of the optimal government structure. Federalism is welfare-
maximizing for intermediate values of o, which are those corresponding to the largest rents.
Intuitively, rent extraction is highest when both levels of government are equally accountable
(p® = EpP). Then, if either grew more important it would at the same time control a larger
budget and extract proportionally fewer rents from it.

Maximum rent extraction always occurs when the central government is smaller than the
local ones (dg < 1/2). This is a natural consequence of greater accountability at the central
level in the presence of heterogeneous information. As differences in voter information grow

larger, so does the inefficiency of local governments, and thus of a federal system that includes
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them (0EpP /01 < 0 and 9p” /0L < 0). Accordingly, the peak of rent extraction is associated

with a greater importance of local governments (Odg/0c > 0).

5 What Should Determine the Boundaries of Govern-

ments?

Government structure is not entirely described by the number of tiers. The size of sub-
national jurisdictions can also vary. Is it better to have few large local governments or
many small ones? Our model can be applied directly to study the optimal boundaries
of governments. Proposition 1 considered for simplicity a symmetric setting in which it
is optimal either to integrate all regions or to let each have its independent government.
The intuition, however, generalizes to the asymmetric case. Regional boundaries should be
drawn so that people with similar preferences but different information share a government,
while those with different preferences but similar information do not. In Section 7 below we
consider from this perspective the potential for state mergers in the United States.

In this section, we extend our model by relaxing the standard assumption that voters
are exogenously sorted into geographic regions with internally homogeneous preferences. To
study optimal boundaries when ideological groups do not naturally coincide with geographic
regions, we assume a simple two-fold partition of voters by ideology and information.

Voters have ideological preferences for two distinct public goods L and R. Left-wingers
desire the former and have utility uiL’t = ! + log ;14 Right-wingers desire the latter and
have utility U’éﬁt = 4} + log g, p+. This simple preference structure provides a stylized model
of local government consistent with Proposition 2. Preferences over locally provided public
goods are highly heterogeneous because public goods that all voters desire homogeneously
should instead be provided by the federal government.

Each ideological group comprises voters with different levels of information. Better in-
formed voters succeed at inferring the incumbent’s competence from realized policy out-
comes with probability ;. Relatively uninformed voters have a lower probability of learning
Oy < 6;.

A country is then characterized by the sizes of the four groups Az 1, ALy, Arr and Ar .
We consider partitions of this overall population into autonomous regions or federal states.
Each region is endowed with a budget of b units per resident, so there are no economies of
scale. Moreover, a region is the minimal administrative unit, so the regional government
is subject to a technological uniformity constraint: it cannot differentiate the provision of

public goods across residents.
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We begin by characterizing the optimal regional structure when there are no constraints

on how citizens can be partitioned into regions.

Proposition 3 Optimal regions are perfectly separated by preferences and perfectly mized
by information (every region | has either \jpr = N v =0 and N g1/ MN.rv = Ar.1/AruU, OF
)\Z,R,I = )\l,R,U =0 and )\Z,L,I/)\Z,L,U = )\L,I/)\L,U}

In the absence of exogenous constraints, the optimal partition resolves intuitively the
two forces highlighted by Proposition 1. Preference heterogeneity is a centrifugal force that
can be accommodated by separating groups with different ideal allocations. Such optimal
segregation reflects Tiebout’s (1956) classic intuition. It is typically optimal when there are
no economies of scale and no constraints on creating as many regions as there are desired
bundles of public goods (Bewley 1981). The novelty of our model lies in the centripetal force
caused by differences in information. A partition that achieves homogeneous preferences
within each region can nonetheless be highly suboptimal. Optimality also requires the perfect
mixing of like-minded voters with different levels of information. Citizens suffer from sharing
a government with others with opposite preferences who cause a distributional conflict. They
suffer no less from being cut off from better-informed voters with the same preferences, whose
influence is necessary to keep the local government accountable.

Proposition 3 highlights that an ideologically homogeneous but uniformly uninformed re-
gion is plagued by bad governance. Its government reflects the preferences of local residents,
but it is also unaccountable, inefficient and corrupt. This prediction of our model is consistent
with evidence from local governments in the United States. City politicians have at times
succeeded in creating large local majorities of their poorer and less educated supporters by
encouraging the out-migration of a rival higher-status group. The detrimental consequences
of his process are best illustrated by the long career of Boston mayor James Michael Cur-
ley (Glaeser and Shleifer 2005). Both his policies and his stark rhetoric championed the
poor Irish community against the richer Anglo-Saxon Protestants that had previously dom-
inated the city. The end of Brahmin dominance pleased Boston’s Irish and removed the
discrimination they had suffered from. However, Curley’s administration was inefficient and
corrupt; Boston declined under his government. Similar patterns emerge in other cases of
populist local politics catering to particular ethnic and socioeconomic constituencies, such
as African-Americans in Detroit under Coleman Young.

The optimal partition described by Proposition 3 has two contrasting features. Tension
between the two can entail a welfare loss when groups with different preferences are sepa-
rated. Proposition 1 characterized one set of circumstances leading to this outcome. When

voters’ preferences are not completely distinct, separation is undesirable if differences in voter
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information are large enough.

Another possibility is that perfect separation & la Tiebout is technologically impossible
because residents with different preferences are mixed in a narrow area such as a city or
a county. In reality, most Americans live in a county that includes a substantial share of
supporters of either party (Glaeser and Ward 2006). If perfect separation is impossible, is
partial separation desirable, or is it even worse than perfect integration?

Consider two symmetric atomistic locations. Their total population is identical, but the
first location has a majority of left-wing residents and the second a majority of right-wing
residents. The distribution of the population is characterized by a degree of ideological
sorting 7 € (0,1) such that

1 1—
T and )\173 = )\27[/ = 4 T.

s = Agr = (20)
In the limit as 7 — 0 residents with different preferences are perfectly mixed, while in the
limit as 7 — 1 there is perfect sorting.

Voter information is also symmetric, but not homogeneous across locations. Voters with
either preferences have an average probability 6 of learning from realized policy outcomes in
the location in which they belong to the majority. In the location where they are a minority,
their learning probability is reduced to 6 (1 — () for a coefficient ¢ € (0,1) of information
disadvantage. The lower information of the minority reflects, in particular, endogenous media
slant (Gentzkow and Shapiro 2010). Local media in each location choose an ideological bias
that matches the preferences of the local majority. As a consequence, news consumption
becomes more appealing for the majority, and less for the minority.

The following result characterizes formally whether political integration or partial sepa-

ration is optimal when perfect segregation by preferences is impossible.

Proposition 4 Aggregate social welfare is higher under political integration than under sep-
aration if minorities suffer from a high information disadvantage (( > ¢ > 0). Integration
is more likely to be optimal when ideological sorting is less complete (/0T > 0) and politi-
cians’ ability less variable (9(/0o > 0).

Intra-regional heterogeneity entails a new trade off, related to but distinct from the one
presented by Proposition 1. The novel centripetal force is a different kind of information
heterogeneity. In Proposition 4 there are no differences in average information across re-
gions. Accordingly, aggregate rent extraction is invariant. There are, however, differences in
information between the majority and the minority within each location. Under separation,

uninformed minorities are dominated by better informed local majorities. Political integra-
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tion restores even power to the two ideological groups. Each uninformed minority gains
political influence thanks to the like-minded informed majority in the other location. Thus,
political integration can raise welfare even if the efficiency gains from delegated monitoring
are absent.

These distributive welfare gains are monotone increasing in the information disadvantage
of the minority. If information is homogeneous, separation is the constrained optimum (¢ >
0). Imperfect ideological segregation remains costly, and minorities naturally bear a greater
share of this cost. Yet, political integration merely worsens overall preference matching. At
the opposite extreme, if a minority is completely uninformed it is essentially disenfranchised.
Then utilitarian welfare maximization requires political integration to protect the minority
(C < 1forall 7 <1).

More generally, ideological sorting provides a countervailing centrifugal force. As groups
with opposite preferences are more and more segregated, the difference in preferences across
regions increases. The appeal of political separation increases smoothly with the degree of
ideological separation (0(/d7 > 0). In the limit, political separation is optimal if ideological
sorting is complete, as Proposition 3 already established (lim,_; ¢ = 1). Finally, just as
in Proposition 1, greater variance in politicians’ ability makes integration less attractive
because of distortions in the allocation of talent (9¢/do > 0).1

Our results speak directly to proposals for the partition of California, which have been put
forward several times—most recently, venture capitalist Tim Draper attempted to introduce
for 2016 a ballot initiative to split the state in six. By far the largest state in the union,
California is composed of several distinct regions (Baldassarre 2000; Gimpel and Schuknecht
2003). The most traditional divide is between North and South (Douzet and Miller 2008),
but today the most salient divide is between East and West. The differences are both
partisan and ideological: Western California is more liberal, even among Republican voters
and politicians; Eastern California considerably more conservative (Kousser 2009). At a first
glance, such a political divide might suggest that a break up of coastal and inland California
would be optimal on preference-matching grounds.

Proposition 4, however, cautions against this superficial assessment. Both the southeast-
ern Inland Empire and the San Joaquin Valley contain a large Hispanic population that
overwhelmingly prefers the Democratic party (Michelson 2005). This group is much less ed-

ucated, less politically knowledgeable, and less likely to vote than Republican supporters in

19The effect of political integration on screening would be opposite if majorities were systematically less
informed than minorities. Aside from comparative statics, however, the trade off presented by Proposition
1 remains in this less intuitive case. If an uninformed local majority is dominated by an informed minority,
a fortiori political integration has the benefit of equalizing the power of the two groups. It raises welfare if
and only if sorting is sufficiently imperfect.
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the region, who are on average older, whiter, and wealthier.?’ At the same time, the left-wing
Hispanic working class in the Valley shares the political leanings of highly educated liberals
on the coast. This ideological alignment goes beyond mere partisanship and includes shared
preferences over policies: “whether they ride in limousines, Volvos, or buses, Democrats in
the blue areas of the state share similar policy views” (Kousser 2009, p. 2).

As a consequence, our model suggests that the political integration of California is welfare
maximizing. For relatively uneducated inland minorities to have a government corresponding
to their preferences, it is essential that they share a state with ideologically aligned liberal
elites in the Bay area. Right-wing Californians, instead, are sufficiently educated and influ-
ential to have a voice in state-wide politics, despite being in the minority: California had a
Republican governor for twenty-one of the past thirty years.

The lesson of Proposition 4 applies more broadly. Disadvantaged ethnic minorities—
which are less educated and often politically underrepresented—should belong whenever
possible to the same polity as better educated and higher-status voters having similar political

preferences. Only then are politicians effectively held accountable to both groups.

6 Will the Informed Support Political Integration?

Our analysis has focused on the welfare consequences of government structure. Differences
in information across regions make political integration desirable both because it yields
efficiency gains from increased accountability and because it is a form of progressive redis-
tribution. Uninformed regions reap large gains while informed ones suffer small losses, as
shown in Proposition 1. Such distributional effects of centralization are appealing from the
perspective of aggregate social welfare, but they raise a question of feasibility: will informed
regions oppose and block optimal integration? This question is particularly relevant in Eu-
rope. Propositions 1 and 2 suggest that a federal structure in the European Union may be
optimal due to the large disparities in accountability across member states (Charron, Dijk-
stra, and Lapuente 2014). But why would Danes and Germans agree to a federation whose
benefits accrue to Greeks and Italians?

In this section, we extend our model in two directions that show how political integration
can receive unanimous support. First, we allow for public-good spillovers across regions, a
classic element of the fiscal-federalism literature since Oates (1972). In our model, externali-
ties imply not only—mechanically—that the informed care about public goods in uninformed

regions, but also that centralization may increase government efficiency in informed regions

20Hispanic immigrants are also more likely not to have the right to vote, but a substantial majority of
hispanic residents of southeastern California are U.S. citizens.
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too. Alternatively, we discuss how unanimity can be obtained at the expense of welfare max-

imization, by combining centralization with partial discretionality in public-good provision.

6.1 Public-Good Spillovers

We introduce externalities with a simple symmetric specification that preserves constant
aggregate returns to scale. There is a single composite public good (P = 1) and a resident i
of region [ has utility
5 L

up =y + (1 — &) log gis + 7 mz_: 08 gmi,t; (21)
where the index ¢ € [0, 1] measures interregional spillovers. Citizens’ mobility within the
United States or the European Union provides an intuitive interpretation of this setup. Each
agent has a probability £ of moving, and conditional on a move he has equal probability of
moving to each region.

Public-good spillovers entail systematic differences between the productivity of the central

government and that of local governments.

Proposition 5 Suppose there are spillovers in public goods across regions (£ > 0). Then the
expected competence of ruling politicians is on average higher under centralization than de-
centralization (Ei¢ > ZlL:l EnP/L). Aggregate rent extraction is lower under centralization
than decentralization regardless of differences in voter information (p© < Zle pP/L). Both

efficiency advantages of centralization are increasing in the extent of spillovers (O(Eﬁo —
S LB 1)/0€ > 0 and & (S, oP /L~ p) [9€ > 0).

Internalizing spillovers through centralization raises the screening value of elections and
thus the expected productivity of elected politicians. Informed voter may support an incom-
petent incumbent because of his personal likability or ideological affinity, but they are less
likely to be swayed by such factors when politicians’ skills are more important. Public-good
spillovers imply that competence is more important for the central than the local govern-
ment. The ability of local politicians influences local public goods only; that of central
politicians also determines spillovers from other regions. Therefore, voters are keener on
screening for competence at the central than at the local level. This sharper voter focus on
competence improves the monitoring as well as the screening value of elections. As a result,
public-good spillovers strengthen the accountability gains from centralization: rent extrac-
tion declines with political integration even when regions have identical information. Both

efficiency advantages of centralization are monotone increasing in the extent of spillovers.
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The improvement in politicians’ selection and incentives described by Proposition 5 is
distinct from the benefits of policy coordination that Oates (1972) highlighted as a rationale
for centralization. Coordination is reflected in an improvement in resource allocation rather
than in government productivity. This additional classic element is also present in our model
when we consider both a public good g that generates inter-regional spillovers £ > 0 and
another public good h whose benefits are purely local. Then, a resident ¢ of region [ has
utility

L
up = + o, [ (1—€)log g %mz: 10g G ¢ —ay)log hyy, (22)
where o, € (0,1) is the share of resources that would be allocated to the spillover-generating
public good by a benevolent planner. Then the equilibrium allocation of resources across

public goods is systematically different under centralization and decentralization

Corollary 2 Centralization induces the socially optimal allocation resources across public
goods (ﬁg = o). Decentralization induces an insufficient allocation of resources to the
spillover-generating public good (ﬁg , < g foralll). Underprovision is increasing in the size

of spillovers (aﬁgl/(?f <0).

Incumbents provide public goods merely to showcase their ability to their own con-
stituents. Under centralization, all beneficiaries of each public good vote for the incumbent’s
re-election. Then career concerns are exactly aligned with social welfare across goods. Re-
sources are allocated to public goods in proportion to the full social value of each investment
and each skill. Under decentralization, instead, career concerns induce every local politi-
cian to ignore all spillovers. Externality-inducing goods are under-provided and purely local
goods are over-provided instead. Incumbents are uninterested in demonstrating their ability
at generating welfare for regions that do not vote for their re-election. As a consequence,
centralization entails endogenous gains from policy coordination.

Oates (1972) assumed that local governments maximize local residents’ welfare but are
exogenously incapable of cooperating to reach Pareto improvements. Such a cooperation
failure can be microfounded through frictions in bargaining between benevolent local gov-
ernments (Harstad 2007). Corollary 2 provides the complementary microfoundation. If
bargaining is frictionless but local politicians are rent-seeking instead of benevolent, career
concerns provide them with no incentives to cooperate in the pursuit of aggregate social

welfare. Cooperation is irrelevant for the pursuit of their own goal, reelection.
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6.2 Partial Discretionality

If spillovers are modest or absent, is it ever possible to obtain unanimous support for the
transfer of powers to a central government? In this context, the regressive distributive conse-
quences of centralization without a uniformity constraint have a silver lining. Discretionality
transfers power to the informed. This transfer is welfare-reducing, but it can be the price to
pay to buy their support for an efficiency-increasing institutional reforms.

Consider homogeneous, symmetric preferences (v — oc0) over a measure-one continuum

of public goods. A resident i of region [ has utility

1
up = Ty + / log g1+ (p) dp. (23)
0

Centralization is characterized by an index of discretionality w € [0, 1] such that goods
p € [0,w] are not subject to the uniformity constraint, while goods p € |w,1] are. By a
straightforward extension of Proposition 1, social welfare is maximized by full uniformity
(w* = 0) and declines as discretionality increases. On the other hand, we can establish the

following result.

Proposition 6 Suppose that the variance of politicians’ ability is not too high (o < 52).
Then there is a level of discretionality w € (pc, 1) such that centralization with discretionality
@ 1is preferred to decentralization by every region. The minimum discretionality required for
centralization to enjoy unanimous support is lower when voters are more informed (0 / 00 <

0) and politicians’ ability less variable (0x/do? > 0).

Better incentives for central politicians reduce aggregate rent extraction and thus create
an overall surplus. Proposition 6 shows that the incentives of the central government can be
fine-tuned so that all regions share in the efficiency gains from centralization, irrespective of
the distribution of voter information. Centralization transfers power over the allocation of a
share w of public goods from uninformed to informed regions. It also transfers accountability
from informed regions to uninformed regions, inducing a uniform rent extraction p°.

The uninformed gain more from reducing local rents to p® than the informed lose from
raising local rents to p©. Then, if w > p® the gain in power is worth more to the informed
than their local decline in accountability. But if w < p® the loss of power is worth less to the
uninformed than their local increase in accountability. When rent extraction and discretion-
ality are exactly matched (w = p“), all regions with 6; # @ strictly prefer the endogenous
allocation of resources under centralization to the one under decentralization (a region with
exactly average information is indifferent). Higher voter information implies lower rent ex-

traction by the central government. Then, informed regions require less discretionality to
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support centralization (0/00 < 0).

Political integration is also redistributive with respect to screening. Central politicians
have average skills above local politicians in uninformed regions, but below local politicians
in informed ones. Unanimity requires informed regions to gain enough power to offset this
progressive transfer through government selection. Therefore, the required discretionality
is @ > p, and it increases monotonically with the importance of political screening. If
the variance of ability were too high, unanimous support for centralization might prove
impossible (02 > 3%). However, we view as a natural benchmark the case in which moral
hazard is a greater problem in political agency than adverse selection.

The political debate within the European Union, whose treaties are adopted by unanimity
of the member states, is consistent with the patterns described by Proposition 6. “Core”
countries such as Austria, Finland, Germany and the Netherlands complain about the low
institutional quality and the ineffective and corrupt politicians in “peripheral” countries such
as Greece, Italy, Portugal, and Spain. Such complaints chime with our prediction of declining
government accountability and productivity for the more informed regions. At the same time,
peripheral countries complain that European policy is largely dictated by core countries and
disproportionately caters to their needs and interests. Again, this accords with our prediction
of declining policy-making power for the less informed regions. Proposition 6 suggests that
intra-FEuropean frictions may be manifestations of a Pareto-improving agreement that makes

the Union beneficial for all members, albeit not welfare-maximizing.

7 Rethinking State Borders in the United States

The United States display a striking geographic heterogeneity in culture and ideology (Glaeser
and Ward 2006). The classic logic of Tiebout (1956) and Oates (1972) suggests that it is
optimal for such differences to be reflected in a partition of the country into relatively homo-
geneous red and blue states. Our model, however, sounds a cautionary note. Government
accountability also varies widely across the United States (Glaeser and Saks 2006). The
most corrupt states, such as Louisiana and Mississippi, witness five times as many federal
corruption convictions per capita as the least corrupt ones, such as Oregon and Washington.
Proposition 1 highlights the risk that America could be fragmented in an excessive number
of states that differ less in their residents’ preferences than in their ability to monitor their
government.

In this section, we investigate the potential benefits of state consolidations by applying
our model to the 48 contiguous United States. We consider the 105 pairs of states that share

a border and compute the welfare gains or losses from removing the border by merging the
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two contiguous states. To quantify our model, we need to calibrate two variables and three
parameters. FEach state is characterized by preferences «; and voter information ;. Electoral
discipline depends on the discount factor 6, the variance of politicians’ competence o2, and
voter’s keenness on competence relative to other determinants of political popularity, ¢.

We measure voter preferences by the average vote shares of the Democratic and Republi-
can parties in the six latest presidential elections, from 1992 to 2012 inclusive. Formally, we
consider two composite public goods: a conservative and a liberal bundle. The ideal share
al of conservative public goods in state [ is proxied by the Republican share of the two-party
vote total. This measure is appealing because the divide between the parties largely reflects
cultural and religious issues (Glaeser, Ponzetto and Shapiro 2005; Glaeser and Ward 2006).
Averaging over the last twenty years yields and intuitive list of red and blue states. The five
most conservative states are Utah, Wyoming, Idaho, Nebraska and Oklahoma, with Repub-
lican shares above 60%. The most liberal states are Rhode Island, Massachusetts, Vermont,
and Maryland—the latter has a Republican share of 40%.

We measure voter information by the share of college graduates among the population
over 25, averaging CPS data for the six election years 1992-2012. Education is admittedly a
coarse proxy for the ability to monitor politicians, but a high share of educated voters is the
best predictor of a less corrupt government, both within the United States and internationally
(Svensson 2005; Glaeser and Saks 2006). The ranking of states by education is also intuitive.
Massachusetts, Colorado, Connecticut, Maryland and New Jersey are the most educated
states: more than 32% of their residents have a BA. West Virginia, Arkansas, Indiana,
Mississippi and Kentucky are the least educated, with no more than 20% of residents having
a BA.

We set the discount factor to § = .85 for a four-year term, which corresponds to a real
interest rate of about 4% on an annual basis. The two remaining parameters can be cal-
ibrated from a measure of state governors’ performance and its impact on their likelihood
of winning re-election. Choosing a benchmark to assess government performance is difficult
and controversial. We pick an uncontroversial proxy for voter welfare: the growth rate of
state income per capita. This is also a reasonable if coarse proxy for governors’ performance
because it significantly predicts their probability of re-election (Besley 2006). Voters appear
to infer governors’ talent from economic growth under their watch. On the other hand, in-
come growth clearly reflects factors beyond a governor’s control. Accordingly, we decompose
the growth rate v, into an exogenous component 7, and the welfare impact of government

policy log g;. The basis of our calibration is the welfare function

Yo =, +log g = e+ 41 +log T + 7, (24)

39



which implies a probability of re-election

1 1
Ty = 5 + b (loggt —logx — 81&71) = 5 + ¢le,. (25)

We calibrate our model to Besley’s (2006) empirical analysis of the determinants of
governors’ re-election in the 48 contiguous United States from 1950 to 2000. Our setup fits
his linear probability model, but it implies that his regressor v, is a noisy measurement of
the true determinant of re-election ;. Thus, the coefficient estimate suffers from attenuation
bias. If the volatility of income growth reflects the variance of the governor’s competence

innovation with a signal ratio s € (0, 1], then

0? = sVar(v,) and ¢ = 9% (26)

In Besley’s (2006) data, the variance of the growth rate of state income per capita in the
two years before an election is Var (vy,) = 0.405%. The estimated impact of income growth
on the probability of re-election is 3 = 1.808. We set 8 = 0.138 to match the average college
share across the 48 states and 6 census years, 1950-2000.

Rather than taking a stand on the precise extent to which government policy affects eco-
nomic volatility, we report our results for different parametrizations of the signal-extraction
ratio s. The screening value of elections is independent of this parameter, since it is propor-
tional to ¢o? = Var (v,) 3/s. A lower signal ratio s only entails a higher estimate of voters’
responsiveness to the incumbent’s skill, and thus better incentives for politicians. If s = 1/2,
then our calibration implies rents ranging from 6.6% to 14.3% of the state budget, with a
mean of 9.4%. If instead s = 1/8, rents range from 1.8% to 4% and average 2.5%.

Table 1 presents the list of mergers of contiguous states that would yield the largest
welfare gains in light of our model. For each state, we list only the single best merger
involving it, in keeping with our focus on pairwise mergers. Column 1 shows the ranking for
s = 1/2 and column 2 for s = 1/8.

The desirable state mergers are remarkably intuitive. All pairs of states in Table 1 share
not only closely aligned partisan preferences, but also a similar culture more broadly. By far
the most desirable change of borders would be the reunion of Virginia and West Virginia.
The two states have very similar vote shares (51% Republican for Virginia and 52% for
West Virginia) but dramatically different levels of human capital (respectively 31% and 16%
college graduates). Another welfare-increasing merger would constitute a return to past
integration: Vermont seceded from New York during the Revolution, just as West Virginia

seceded from Virginia during the Civil War. Consolidation of states in New England (such
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Table 1: Most desirable state mergers

Rank s=1/2 s=1/8
1 Virginia - West Virginia Virginia - West Virginia
2 Arkansas - Missouri Arkansas - Missouri
3 New Jersey - Pennsylvania  Georgia - Tennessee
4 Kansas - Oklahoma Kansas - Oklahoma
5 TJowa - Minnesota Massachusetts - Rhode Island
6 Colorado - New Mexico Towa - Minnesota
7 Maine - New Hampshire New Jersey - Pennsylvania
8 Georgia - Tennessee Delaware - Maryland
9 Massachusetts - New York Idaho - Wyoming

—
)

Nevada - Oregon New York - Vermont

Notes: Preferences o; are measured by the average Republican share of the two-party vote in presidential
elections 1992-2012. Information #; is measured by the share of people over 25 with a BA degree, from
March CPS data in election years 1992-2012. Four-year discount factor § = .85. Voters’ keenness on

politicians’ ability ¢ and its variance o>

are calibrated to Besley’s (2006) analysis of governors’ re-election as
a function of the growth rate (v,) of state income per capita in the two years before an election, 1950-2000.

s = 02/ Var (v,) is the signal ratio of governor’s ability in observed income growth.

as Maine and New Hampshire, or Massachusetts and Rhode Island) was proposed by the
historian Frederick Jackson Turner (1921), and by Connecticut governor Wilbur Cross in
1931 and again in 1939.

The set of desirable mergers is rather robust to changes in the signal ratio s. Nonetheless,
differences in the ranking for s = 1/2 and s = 1/8 have a precise explanation. The higher s,
the worse our estimate of electoral discipline, the higher the implied rent-extraction and the
larger the accountability benefits from integration. If s is high the most appealing mergers
are those between states with larger differences in education, even if their political preferences
are not perfectly aligned: e.g., Colorado and New Mexico have respectively 35% and 26%
college graduates and Republican vote shares of 50% and 46%.

If instead s is low, our estimate of accountability is already very high without mergers,
so further integration is less desirable. Mergers that increase welfare if s = 1/8 are a strict
subset of those that increase it for s = 1/2: in the latter case, 36 of the potential 105
mergers are desirable, but in the former only 20. The ranking then privileges safer mergers
of states with very similar preferences, even if their levels of human capital are less far apart:
e.g., Delaware and Maryland have Republican vote shares of 42% and 40% respectively, and
26% and 34% college graduates. All in all, we interpret the second column of Table 1 as a
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conservative set of mergers that pose little risk of reduced preference-matching, while they
offer the potential for accountability gains.

How large are the potential net gains? In our calibration, welfare is measured in terms
of income growth rates. The benefits of merging Virginia and West Virginia equal those
from an increase in the annual growth rate of real income per capita by 30.9 basis points if
s = 1/2 and 8.5 basis points if s = 1/8. For Iowa and Minnesota—the median merger in
both lists—the gains are respectively 5.5 or 0.8 basis points.

These quantitative results are admittedly coarse, but the qualitative lesson of our model
seems clear. Redrawing state borders may not deserve a very high priority as a political
reform in the United States, but the existing 50 states are most likely too many. Excessive
fragmentation contributes to inefficiency and corruption in state governments, and a few

state mergers would improve the American political landscape.

8 Conclusion

Should different people have different governments? The idea has gained wide currency, from
European Union law enshrining the principle of subsidiarity to independence movements in
Québec, Scotland or Catalonia and recurring proposals to split California into separate liberal
and conservative states. The classic theory of fiscal federalism supports and formalizes the
intuitive appeal of this notion: according to the seminal Decentralization Theorem (Oates
1972), decentralization is more efficient than centralization whenever regions are not identical
and there are no policy spillovers.

This paper has offered a different perspective by focusing on a key overlooked dimension
of regional heterogeneity: voters’ ability to monitor politicians and hold them accountable.
Our model explains why local governments with homogeneous constituencies can end up
as political failures (Glaeser and Shleifer 2005) and why decentralization works better in
a country with fairly homogeneous accountability like Germany than in one with gaping
regional disparities like Italy (Ziblatt 2006).

When voter information varies across regions, political integration yields aggregate gains
in accountability. The central government is monitored mainly by the most informed re-
gions and as consequence it has better incentives to serve its citizens than the average local
government. At the same time, however, its incentives are disproportionately to serve the
informed and neglect the uninformed, so it must be forced to provide public goods uniformly
in order to avoid unacceptable distributive distortions. The same mechanism thus drives
two opposing forces: preference heterogeneity prompts decentralization, as in the standard

theory; information heterogeneity, however, prompts centralization instead.
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As a consequence, we have also shown that the borders of governments should not reflect
only the classic Tiebout (1956) logic of separating people with different preferences. In
addition to clustering by tastes, it is also crucial to ensure diversity of information. In
particular, uninformed voters are caught between the hammer of unaccountable politicians
and the anvil of better informed voters with contrasting policy priorities. A concern for
social welfare requires them to share a government with highly informed voters with similar
preferences. Thus, California should not be broken up: the benefits of separating a liberal
local majority on the coast from a conservative local majority inland are likely to be smaller
than those of grouping together the coastal liberal elite with the working-class left-wing
minority in the Central Valley.

In fact, our analysis suggests that the main problem with state boundaries in the United
States is not that states like California are too big and diverse, but on the contrary that
many states are too small and insufficiently diverse. We have calibrated our model to the
post-war pattern of gubernatorial elections (Besley 2006) and shown that around a quarter
of possible pairwise mergers of states sharing a border would be welfare-increasing. Al-
though only heterogeneity, not size per se, determines optimal integration in our model, our
quantitative results indicate that merging away the smallest states would provide the most
obvious benefits. Out of twelve states with less than two million inhabitants (excluding
Alaska and Hawaii), we have found that at least half should not remain separate. Mergers
involving Wyoming, Vermont, Delaware, Rhode Island, Idaho, and especially West Virginia
are robustly among the most attractive.

Our framework has also offered novel insights on federal systems with multiples level of
government. The standard logic of fiscal federalism suggests there should be many govern-
ment layers, so that every policy instrument is tied to its optimal geographic unit. Instead,
we have shown that government accountability exhibits economies of scope: a unitary gov-
ernment that controls a large budget and multiple policy instruments suffers less from moral
hazard than many special-purpose governments, each controlling a specific policy and its sep-
arate budget. Our model thus explains the observed inefficiency of special-purpose districts
in the United States (Berry 2009) and ongoing reforms to reduce the number of government
tiers in European countries.

Furthermore, we have found that a federal structure can be desirable only if information
heterogeneity is large enough. This results speaks in particular to the ongoing Furopean
debate. Since the start of the crisis in the Euro area, there have been suspicions that
differences in institutional quality across member states might be too large for the smooth
working of the European Union. How can the Union include virtuous “core” countries like

Germany, the Netherlands, or Finland, and at the same time the troubled Euro periphery
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of Italy, Spain, Portugal and Greece, not to mention post-communist Eastern Europe? Our
model shows that such differences in government accountability are not a weakness but
instead a motivating strength of the European project. They explain why we can expect
overall efficiency gains from transferring powers to EU institutions, but also why substantial
policy instruments should remain at the national level.

The European case is also consistent with our results on the trade-off between welfare
maximization and unanimous support for integration. In our model, the best informed
regions favor centralization, even without externalities, if the can gain control of some union-
wide policy. Unanimous centralization is, in effect, an exchange of power for accountability.
Accordingly, in the European discourse core countries complain of low institutional quality in
the periphery and its detrimental impact on the whole union; at the same time the periphery
complains that EU policy is disproportionately shaped by the needs and preferences of the
core. Both complaints may well be justified. Our theory shows they reflect the distributive
consequences of centralization under partial discretionality, which ensures all member states
gain from European integration but also leaves each of them with something to complain
about.

While we have not extended our analysis quantitatively in this direction, our framework
has the potential to help explain another enduring European puzzle: why the European
Union does precisely what it does (Alesina, Angeloni and Schuknecht 2005). The allocation of
policy instruments between the European institutions and the member states is not entirely
accounted for by the classic considerations of externalities and taste heterogeneity. Our
theory suggests two more considerations are equally crucial. Efficiency is maximized by
centralizing policies for which citizens’ monitoring ability varies most starkly across countries.
Political feasibility may require striking a balance between instruments that transfer power

to the core and others that transfer accountability to the periphery.
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A Appendix

A.1. Proof of Lemma 1

Taking into account that the realizations of the uniform idiosyncratic shock 1" are indepen-
dent across voters, the share of members of group j who vote for the incumbent conditional
on the realizations of g;, ¥; and ©; equals
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Taking into account the uniform aggregate shock W,, the incumbent’s probability of re-
election conditional on the realizations of public-good provision g; equals

J J P
) 1 .
7 (g:) = Pr (Z vl (g, ) > 5) =Pr (\I/t < Z O,\; Za;E (5p7t|gp7t)>
j=1

j=1 p=1

=E

J P J P

1 ) 1 )

2 +¢ § :@j)‘j E :O‘%E (5p,t|gp,t)] = 2 +¢ § :Hj)‘j E :O‘éE (ptlgpit)
Jj=1 p=1 j=1 p=1

J P
1 )
=3 + ¢Z 0, Z o (log gps —log T, — gps-1) . (A2)

j=1 p=1

Taking into account the mean-zero competence shocks €,;, the incumbent’s probability
of re-election conditional on his policy choices x; (and residually ;) equals

J P
7 (%) = B [ (g) [x,] = % 163003 ad (logay, — log 7). (A3)

j=1 p=1

The trade-off between current rent extraction and a value R of re-election leads to policy
choices

x (R) = argmax {b - Z Tpy + R (Xt)} , (A4)

Xt
p=1

namely

J
z, (R) = gbRZGj)\ja{) forallp=1,..., P, (A5)

j=1

and thus current rent extraction

PR =b=63" " AOR (A6)
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For ease of notation, let

R (A7)

By equation (11), equilibrium rent-extraction is

r==~0 (1 + d ijl )\jej)_l P (AS)

which is decreasing and convex in 6;.
The equilibrium allocation of resources across public goods follows the shares

By

J
o) )
__r J ‘J.
T Zle)\ozp (A9)

The incumbent is re-elected if and only if

J P
\Ilt S Z Hj)\j Z Oéié‘p’t. (AlO)
j=1 p=1

Let x, be an indicator variable for this condition. The competence of ruling politicians
evolves according to

N = Xi-1 (’51{—1 + 5{) + (1 - Xt71> (5150—1 + €t0) ) (A11)

where the superscripts I and C' refer to the incumbent and challenger in the election at the
end of period t — 1.
The cumulative distribution function of ability 7, is

Pr(ﬁp,tgn) Pr[xtl(pt 1+5 )+(1_Xt 1)(515 1+50)<77]
:Pr(xtflzl/\em_pte <n)+Pr(x, g =0AceS, 45, <n)

J P
. 1
= Pr (\Iltl < Z A0, Z a{leq,t,l A 81177,571 + 51{,,75 < 77) + 3 Pr (55,1571 + 5;% < 77)

j=1 =1
% J
= / (1 + z—:qbz Aj@j&%) F.(n—e¢)f-(e)de, (A12)
oo =

where F_ () is the cumulative distribution function of €,; and f. (¢) its probability density
function. Since

/_ T B (n—2) f. () de = B[eF. (n — 2)] < BeR[F. (5 — £)] =0, (A13)

o0

. . J . . . A s .
an increase in Y i—1 Aj0j05 induces an increase in 7), in the sense of first-order stochastic
dominance.
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The unconditional expectation of ability 7),,, is

Eﬁp,t = (Xt—lgp,tfl) = /_oo < + sz Al Z «Q 5q> epfe (ep) deyp

q=1

J
= g0 Nfal. (Al4)
Jj=1

The equilibrium utility of each member of group j equals

P P
Eu; = Z aiE log g,+ = logb+log (1 — p) + Z Otf; (E/f,p + log /Bp) . (A15)

p=1 p=1

A.2. Proof of Proposition 1

In a polity composed of L regions there are LP public goods: g;, is the provision of public
good p in region [ at time t. Residents of each region [ derive utility from public goods in
their own region only: ozap = ozé while ozﬁmp =0 for [ # m.

Under decentralization, in each region [ a local politician with ability nfp,t independently
invests in the provision of public goods :Ul’?m and extracts rent r/, = b — 211;1 xf)p’t. Equilib-
rium rent extraction is

pP = (1+26)", (A16)

the expected ability of a local politician is
Efp, = po’aloy, (A17)

and the relative shares of each local public good are

D _ Lip !
= =q,. A18
e =T (A1)
Welfare in region [ is
P
Buf’ =logb+log (1—p) + Y o, (B, +log 7)) , (A19)
p=1
and aggregate welfare is
1 Lr
WP =logb+log (1—pf) + > > o, (Biy, +log fy,) (A20)
l:1 p=1

Under centralization a single politician with ability ngt chooses investment in public goods

xfm for all [. and extracts rents r¢ = bL — Zle 25:1 mfpi. We partition the P public goods
into two sets. The set U consists of public goods whose centralized provision is subject to
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a uniformity constraint g© pt = gpt for all [. This Constralnt coincides with a constraint on

resource allocation xfp’t = 27, for all [ because ability npt is common. The complementary

set D consists instead of pubhc goods that the central government can provide in different
amounts to different regions. Regardless of this partition, equilibrium rent extraction is

L
c _ 7)1 51
p¢ = (1+ ®0) for@-zz_:él, (A21)
and the expected ability of a central politician is
2
Eif = 2 Y 6l (A22)

For expositional convenience, we characterize the allocation of resources under centralization
by the shares

Ly
(1—=p%)0b
relative to a region’s equal share of net aggregate resources, rather than to the total (1 — pc) bL.
Thus, ﬁfp lies in [0, L] instead of [0, 1]. Then relative shares of each local public good are

Bl = (A23)

L

1 0,
c
Bp:—ze for p e U (A24)
and
ﬁl,p = a for p € D. (A25)
Welfare in region [ is
Eul = logb+log 1— +Za Enp+Za logBC+Za logﬁlp (A26)
peU peD
and aggregate welfare is
T
WY =logb+ log 1 — Z apEnp Z o, log ﬁg + T Z Z ozi) log pr, (A27)
peU I=1 peD
for
1 L
Gy =7 > al, (A28)
=1

Letting [E denote the expected value across a continuum of regions, aggregate welfare
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under decentralization is

D _ @0, 2 - 1\2 ! !
4% —logb+]Elog1+<D8l + ¢o ;E[Ql (ozp) } —I—ZE(aplogap), (A29)

while under centralization it is

DR,
c _ 2
1% —logb~|—10g ®E91+¢ E E 9104

+ Z Eap log & (Qlozp + Z E [aé log (&afv)} —logE6,. (A30)

peU peD

The welfare comparison can be decomposed into three elements.

1. Centralization with heterogeneous information induces a reduction in rent extraction:

DEH,

log (1 —pc) = logT{)Eﬂl > Elog (1 —plD) = Elog

(A31)

by Jensen’s inequality.

2. Centralization with heterogeneous preferences induces a misallocation of ability:
B (¢i0}) Bal, = Bf; (Ba})’ < BOGE | (o))’ =B [0 (o)’ for an p (A32)

l

because information ; and preferences o’ are independent.

3. Centralization with heterogeneous preferences and information induces a misallocation
of resources:

Z Ea; log E (Hlai,) + Z E [a; log (Hlaé)] — logEf, =

peEU peD
P
Y E(allogal) = > [E(ajlogal) — EajlogEal] — > Eal (logE6, — Elog6;)
= peU peD
P
< Z E (ai) log aé) (A33)
p=1

l

because information 6; and preferences ' are independent.

Since the distribution of preferences is symmetric across goods, it is welfare-maximizing
to apply the uniformity constraint either to all or to none. If no uniformity constraint is
applied (U = @) then centralization is welfare-reducing because the gain from reduced rent-
seeking is less than the loss from resource misallocation, even before taking into account the
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misallocation of ability:

lim (WP —W¢) =log (1 + ®Ef;) — Elog (1 + ®6;) > 0. (A34)

02—0

Centralization with uniformity (D = @) is preferable to decentralization (W > WP) if
and only if

1 |
Blog (1+ — ) —log (1 >
Og< +<1>el> Og( +<I>E91)_

log P + PE (a}logal) + ¢o”Ef, P Var (al) . (A35)

For a given mean of the distribution of information Ef;, = 6, the left-hand side can be
written as Ef, (Ql; 6) for a function

_ 1 1
fr (61;0) = log <1 + q>_91> —log (1 + @Eel) (A36)

fr 14200, -
907 [(1+ 90,6,
Therefore, a mean-preserving spread of 6; increases the left-hand side of equation A35 while
leaving the right-hand side unchanged: centralization with uniformity is then more likely to
be welfare-maximizing.
The marginal distribution of preferences for p necessarily has mean Eafv = 1/P. The
right hand side of equation A35 can be written as Efg (afg; 5) for a function

such that

(A37)

Opo>

fr (aé; 9) =P [a; log ai) + Ao (aé) 2] - p + log P (A38)

such that o2 .
fRQ =P (—l + 2é¢02> > 0. (A39)

0 (ay) %

Therefore, a mean-preserving spread of afn increases the right-hand side of equation A35
while leaving the left-hand side unchanged: decentralization is then more likely to be welfare-
maximizing.

If6, ~B (@L, (1 — 9) L), a decrease in the homogeneity parameter ¢ > 0 entails a mean-
preserving spread of information. If o has a symmetric Dirichlet distribution with con-
centration v its marginal distribution is beta-distributed with homogeneity parameter v P:
ol ~ B (v,v (P —1)). Thus a decrease in v entails a mean-preserving spread of preferences.

In both cases, a decrease in the homogeneity parameter entails mean-preserving spread
because a beta distribution with mean p € (0, 1) and homogeneity v > 0 has density

1

21 (1 — )3 for 2 € [0, 1]. A40
B, (-mw)” 7Y 0.1 (Ad0)

[ (@ p,v) =
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The density ratio of two beta-distributed random variables X and Y with equal means p
and concentration parameters vy > vy equals

f(l’;[L,Vx) _ B(:UVY?(l_:u)VY) [ZL’M(]_

f (x5 p,vy) B (wvx, (1 —p)vy) — ) —M] ) (A41)

a log-concave function of x:

82 10gf<x’H7VX)
Oz 7 f (s p,vy)

SN VN el
=l Y)L2+(1—m)2

<0 (A42)

Therefore, Y is a mean-preserving spread of X (Whitt 1985).

In the limit as ¢ — 0, the distribution of 6; converges to a Bernoulli distribution with
Pr(; = 1) = 0. In the limit as ¢t — oo, ; converges to the deterministic value §. Thus the
left-hand side of equation A35 is monotone decreasing in ¢ from infinity to zero.

In the limit as v — 0, the distribution of aé converges to a Bernoulli distribution
with Pr (aé =1) = 1/P. In the limit as v — oo, ol converges to the deterministic
value 1/P. Thus the right-hand side of equation A35 is monotone decreasing in v from
log P + 0¢c? (1 — 1/P) to zero

As a consequence, there exists a finite threshold © (¢, o) > 0 such that centralization with
uniformity is preferable to decentralization if and only if v > ©. The threshold is increasing
in ¢. It is increasing in 02 because so is the right-hand side of equation A35.

A.3. Proof of Proposition 2

The division of powers is described by two indicator variables: y, = 1 if and only if the
central government is tasked with providing the homogeneously desired good; x; = 1 if and
only if it provides the idiosyncratically preferred good.
From equations (A5) and (11), equilibrium rent extraction by a local politician in region
lis
oP = {1+ 0, [(1 = xo) a0 + (1 = x;) (1 — ao)]} - (A43)

The politician’s expected abilities are
Eﬁf?o = (1 — x,) appo?0; and Eﬁfl =(1—-x,) (1 — ) dc;, (A44)

and Eﬁlj?m = 0 for all m # [. He chooses shares

D (1_X0)a0
P10 = T a0+ (L—x) (L —au) (A45)

and

1—y,)(1—
B8h = (1=x){ = ao) L8P =0 for all m #1 (A46)

(1= xo) o+ (1 —x1) (1 =)
for the allocation of his budget bp = b — bp/L.
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Equilibrium rent extraction by a central politician is
7 ~1
p¢ = {1+ 20 [xoa0 +x1 (1 —a0)]} (A47)

His expected abilities are
_ 0
EiS = xoao¢o0 and EiC = x, (1 — ay) gbaQZI forl=1,2,..., L. (A48)

His budget shares given his budget bc are defined again with the convention that
c
c o __ Ty A49
6l7p_(1_p0)bc' ( )

If he is entrusted with providing the homogeneously desired good he chooses a budget share

C Xo%o )
= foel, A50
o= et —ag) . (450)

or budget shares

Xo®o 91 .
—if0eD. Ab1
ot (1—a0) 8 (451)

If he is entrusted with providing the idiosyncratically preferred good, he sets a budget share
X1 (1 — ) 16,

——iflel, A52
Xo + X1 (1 —ag) L 0 ( )

c
Bl,o =

B =

or budget shares

1 —
8% = nll-a) 0 BS, =0forall m#1ifl € D. (A53)

Xo + X1 (1 —ag) 6

Welfare in region [ can be decomposed into four components
Buy = ul +ul +uf + Bull. (A54)

The allocation of resources between the two levels of government has a welfare impact

u? =[(1—x0) a0+ (1 —xq) (1 —ap)]log (b — bfc) + [xo0 + x1 (1 — ap)] log bfc (Ab55)

The allocation of each government’s budget has a welfare impact

u = (1 = xo) aolog By +(1 = x1) (1 — ao) log 57+ xov0 log B +x1 (1 — o) log Bf;. (A56)
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Rent extraction by the different levels of government has a welfare impact
uf = [(1 = xo) @0 + (1= x1) (1 = )] log (1 — pp’)
+ [Xoo + x1 (1 — ag)]log (1 = p%) . (A57)
The selection of politicians according to their skills has a welfare impact
Euj = (1 — Xo) aoBijp + (1 = x1) (1 — o) Bty + xoaoBig + X1 (1 — o) Bijf . (A58)

The allocation of the budget between the two levels of government affects welfare only
through the therm u!. Every region desires the unique Pareto efficient allocation

¢, = argmaxu, (bc) = [xea0 + x; (1 — ag)] bL, (A59)
such that the local-government budget is
bp = [(1 = xo) a0 + (1 = x1) (1 — )] b. (A60)

Uniformity constraints affect welfare only through the therm ulﬁ . If x, = 1, imposing
a uniformity constraint on centralized provision of the homogeneously desired public good
increases aggregate social welfare by

L
1
o <log9 ~1 Zlog 91> > 0. (A61)
=1

If x; = 1, imposing a uniformity constraint on centralized provision of the idiosyncratically
preferred public good reduces welfare in every region by

— (1 —ap)log L <0. (A62)

With the efficient central-government budget and the welfare-maximizing uniformity con-
straints,

ub +uf =logh+ aglogag + (1 — ag)log (1 — ag) + x; (1 — ag) (log, —logf). (A63)
With equilibrium rent extraction,

[(1 = xp) o+ (1= xyq) (1 — ap)] DY
L+ [(1 = xp) @+ (1= xq) (1 — ap)] @0
[Xo@o + X1 (1 — ap)] DO

uf = [(1—xo) a0+ (1= x;) (1 — ag)] log

+ Xg00 + 1—ap)llo =. (A64
[XO 0 Xl ( 0)] g 1 + [Xoao + Xl (1 . aO)] q)e ( )
With the equilibrium skill of incumbent politicians,
5 [ 5 _ 9 L—1
Eu] = ¢o° < of [(1 —Xo0) 0 + Xoe] +(1—a)" [ 1- 7 X1 |0 - (A65)
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Abstracting from differences between sample distributions and population distributions
thanks to the assumption of a continuum of regions (L — 00), aggregate social welfare is

W =1logb+ aplogag + (1 — ap) log (1 — ap) — x; (1 — ) (logEO, — Elog6;)
[(1 = o) @0 + (1 = x1) (1 — )] DO,
L4+ [(1 = Xo) a0 + (1 = x1) (1 — )] 0,
[Xo@0 + x1 (1 — )] PEO,
1+ [xoa0 + X1 (1 — )] PEO,
+ [ag 4+ (1= x1) (1 — a0)?’] ¢o’Eb;.  (A66)

+[(1 = xo) a0 + (1 = xq) (1 — ag)] Elog

+ [xo0 + x1 (1 — ag)] log

Under full decentralization (x, = x; = 0) welfare is

Wp =logb+ aglogag + (1 — ag)log (1 — ap)

+ Elog + [0+ (1 — a9)’] 9oEb;,.  (A67)

I
1+ @6,
Under a federal system (x, = 1 and x; = 0) it is
Wg =logb+ aglogag + (1 — ap) log (1 — ag)

(1 — Oéo) CI)HZ + 1 CVO(I)EQZ
Qo 108 ——m————
1+ (1—a0) @8, 011 ae®Es,

+ (1 —ap)Elog + [of + (1 — aO)Q} po’EO;. (A68)

Under full centralization (x, = x; = 1) it is

We =logb+ aglog ag + (1 — ap) log (1 — )

Eo,

— (1 — logBO, — E1 log ————
( ap) (log E6, og ;) + Og1+®E91

+ agpo’Eh,.  (A69)
Under a reverse federal system (y, = 0 and x; = 1) welfare would be

W_p =logb+ aglogay + (1 — ap) log (1 — ap) — (1 — ap) (log B, — Elog b))
on(IDGZ (1 — Oé()) <I>E6’l
1+ Oéoq)el 1+ (1 — Oéo) <I>]E01

+ apElog + (1 — ap) log + aggo’El, < We, (AT0)
so this arrangement is dominated by full centralization.

To compare the three undominated government structures, it is convenient to rescale wel-
fare by an additive constant log b+aq log cg+(1 — o) log (1 — o)+ [ + (1 — x1) (1 — ao)Q}
¢o*Ef;. Then welfare under full decentralization is

ol
1+ ®6,

Wp = Elog (AT71)

independent of ag up to the rescaling.
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Welfare under a federal system is

Wr = (1-ap)Elog 1 j_l(; foo)j?liel + aplog %a
with limits | 0, | EO,
al;ino Wpg = Elog 15 90, < al(}gll Wpg = log 17 080,
Its derivative with respect to aq is
oW (1 — ap) DO, 1

= —FE |log

8060 1+ (1 — Ojo) @91 1+ (1 — Oé(]) CIDHZ
Odo(I)E@l 1

1+ OZ()(I)EQI * 1+ OC()‘I)EQI,

with limits S W
lim F — _~0and lim E_ +00.
apg—0 aao ap—1 aOéo

It is a globally convex function of ap:

PWp 1

oat 11—

1 _
El+(1—ap) ®0] >+ — (1+ 0o ®Ef)) >>0.
0

Welfare under full centralization (y, = x; = 1) is

dEH
We = log T{ﬂéel — (1= ap) (log El, — Elogh,) — (1 — ag)? po’EH,,
with limits
) dE-, 9
al;IE}O WC = IOg Té]Eﬂl — log ]EQ[ + ElOg 91 - QbO' Eal
DPEH,
lim We = log —————.
S ey O T OB T R,
It is a monotone increasing and concave function of «y:
oW, 9*W,
€ —logBb, — Blog ) + 2 (1 — ag) po’Bf, > 0 > ——C = —2¢0°E6.
OJay oo
Its first derivative has limits
oW, oW,
lim —< =logEf; — Elog 0, + 2¢0°Ef;, > lim —— = logEf; — Elog6;.
ap—0 6040 apg—1 8@0

(A72)

(AT3)

(AT4)

(AT5)

(AT6)

(AT7)

(AT8)

(A79)

(A80)

There is a threshold ap.c € (0,1) defined by W¢ (ap.c) = Wp such that complete
centralization yields higher welfare than complete decentralization if and only if o > ap~c.

There is a second threshold ap.r € (0,1) defined by ap.r > 0 and Wg (ap~r)
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such that a federal allocation of powers yields higher welfare than complete decentralization
if and only if ap > @ap~p. There is a threshold ap.c € (0,1) defined by ap.c < 1 and
We (apc) = Wrg(ap~c) such that complete centralization yields higher welfare than a
federal allocation of powers if and only if oy > apc.

Since Wp is independent of ag, Wr (ap) convex and We (o) concave, with Wp (0) =
Wg(0) > We (0) and Wge (1) = We (1) > Wp (1), two cases are possible:

1. If apor < @p~c < ap~c then complete decentralization is optimal for ag € [0, ap~r],
a federal allocation of powers for ag € [@p~r, @r~c|, and complete centralization for
Qg € [&F~07 1]

2. If apc < @p~c < ap~r then complete decentralization is optimal for ag € [0, ap~c]
and complete decentralization for ag € [@p~c, 1], while a federal allocation of powers
is dominated.

For a given mean of the (iistribution of information Ef;, = 6, the definition of @p.r can
be written Efp.p (0;, QAp~F; 0) = 0, where

_ (1 —a) 0, adl dh,
~ yo0) =(1—a)l log —— — —_ AR1
fo~r (01, 050) = ( a>0g1+(1—a)®91+a0g1+0@9 0g1—|—¢>91 (A81)
such that , )
Pforr _ 1+22-)®6,+3(1—a)(®0)" (A82)

00? {60, (1+@6,) [1+ (1 — ) @]}

Therefore, a mean-preserving spread of 0; increases Efpr (91, AD~F; 5). At the same time,
OB fpr (91,@D~F;9) /O0a > 0 because OWr (ap~r) /0o > 0 = OWp/Oa. Hence, dap.p /0L
> 0.

The definition of ar.c can be written Efrc (91, apc: 0, 0) = 0, where

frec (91, a; 0, U) = log N —;{—)(ib@ —(1-a) (logé — log 01) —(1—a)*¢o%0
(1 — Oé) @91 Oéq)é
—(1—a)El —alog——, (A

(1=a)Blog = as ~ 18 5 agpr A8
such that , 5
~ 1-— P

Plrve (o) (A84)

00; 14 (1—a)®]

Therefore, a mean-preserving spread of ¢; decreases E fr..c (Gl, apc; 0, a) . At the same time,
OE frc (0;, ap~c; 0, 0) /O0a > 0 because OW¢ (apc) > OWr (dp~c). Hence, Odp.c/0L <
0.
In the limit as ¢ — oo information becomes perfectly homogeneous (6, = 6 for all 1), so
0

li =log ———— A
LH&WD 8 T 57" (A85)

63



while

. (1 — Oég) (Dé Oé()q)é
lim Wrp = (1 — ag)1 = log ———, A86
tim Wr = (1= ao)log 1= =7 g5 + aolos 1770 55 (A86)
which is symmetric around its minimum «g = 1/2, and
o0 9 . 9-
lim We =1 = —(1— 2. A87
lim We = log 1 — (1 — a0)" ¢o (AS8T)
Thus
lim Ap~C = lim apop =1> lim ApF~C- (A88)

In the limit as © — 0 information becomes maximally heterogeneous (Pr (§; = 1) =  and

Pr(6, =0) =1 —6). Then lim, .,c Wp = lim, ,c Wr = lim, ,c W = —o0, with well-defined
ratios

L We L Wo C We

Intuitively, a fraction 1 — 6 of regions unavoidably tend towards no provision of their ideal
variety of the idiosyncratically preferred public good, but they also tend towards no provision
of the homogeneously desired good if and only if its provision is decentralized. Thus

limap.r = IH% apoc =0 < lim apc. (AQO)

1—0 o)

Thus, there exists a finite threshold 7 (o) > 0 such that ap.c < a@p.c < ap~r if and
only if « > 7. The threshold is increasing in ¢ because an increase in ¢ shifts down W¢
while leaving Wp and Wy unaffected. Hence, 0ap.c/0o > 0 and and dapc/do > 0, while
85& D~F / 80‘ =0.

A.4. Proof of Corollary 1

In a federal system y, = 1 and x; = 0. Therefore, equilibrium rent extraction is
pC = (14 ae®0) " and pP = [1+ (1 — ag) 0] (A91)
The expected skills of incumbents are
Ef§ = aopod and Ef) = (1 — ag) ¢o°6;, while Eff’ = Eij = 0. (A92)
The efficient budget allocation is
& = aobL and b}, = (1 — ) b. (A93)
Aggregate rent extraction is

7" = aop® + (1 — ag) EpP, (A94)
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such that

op" - -
8%0 — (1+ag®0) > —E{[1+ (1 —ag)®0] 2} = (,°)" - B [(P?)Q} (A95)
and 02pF c0p° popy
g =2y B (o)) <0 A%

Thus, aggregate rent extraction p’ reaches a maximum at ¢ such that
(14 @p®0) " =B {[1+ (1 — a) 0] *} . (A97)

For a given mean of the distribution of information, the definition of ¢ can be written
Efr (91, o 9) = 0, where

fr (0,0;0) = 1+ (1 — ) 90, 7% — (14 a®f) 7, (A98)
such that )
TIE 610 — ) @ 1+ (1~ 0)20)* > 0. (A%9)
l

Therefore, a mean-preserving spread of 6, increases E fr (6’;, Q; 9) . At the same time, JE fr (0,
a;0)/0a > 0. Hence O¢y/0r > 0. In the limit case of no heterogeneity, lim, .o, &g = 1/2.
In the limit case of maximum heterogeneity lim, .oy > 0 because the threshold satisfies
(1+ao®0) "= (1—8) +8[1+ (1 — o) @] .

A mean-preserving spread of #; also increases average rent extraction by local governments

Epf =E{[1+ (1 —ao) @0, "'} (A100)
because pP is a convex function of ;. It does not affect p©. Therefore, dEpP /01 < 0 and

op" JoL < 0.

A.5. Proof of Proposition 3

Let ()\9 L /\éj L )\i~ R )\ZU R) denote the relative shares of the four groups in region [’s population:
)\ép = Mip/ D2ip Miip- Taking into account rent extraction and the resolution of distributional
conflict, the equilibrium allocation of resources to each public good p € {L, R} in region [ is

bd (0,0 + Oy ).
Tip = 1 ( - zIp+ . Up)l ] )
1+® [9[ ()\[L+>\]R) +0U ()\UL+)\UR):|

(A101)

The regional government has expected competence at providing each public good equal to

By, = ¢0” (0177, + 0uy,) - (A102)

65



The expected utility of a resident of region | with partisan preferences p € {L, R} is
Eul, = log 1, + Ei)y,, (A103)
whose derivatives with respect to the shares of like-minded residents are

OB, _ 0; 1+ (0,M, +0uy,)
N, O+ 00Ny, 1+ @ [0 (Np + Nig) + 0u (AL + Ayg)]
+ ¢o?0; > 0 for i € {I,U} (A104)

and with respects to the shares of opposite partisans

L= l - l l <0forie{l,U}. (A105)
8)\ 1“_@ [9[ ()\IL+)\[R) +9U ()\UL+)\UR):|

i

Thus, any Pareto-efficient unconstrained partition is perfectly separated by preferences:
nb; =nk; =0ornl, =nl,=0.

Welfare in region [ with homogeneous preferences p and a share A, of better-informed
voters is

b® [0 + (0r — Our) A7

Eul =1 21 0; — 0) N, A106
L s A .
such that
8Eué 1
=(0;—0 +¢0? ] >0 (A107
N, (61 U)<[9U+(91—9U))\II]{1+<I>[9U+(61—6U))\H} ¢"> (A107)
and 0Bl 0, — 0p)> 0 0; — O) N
— 1+2d —
l“pl:_ (0r —0v) {l‘;‘ [6u + (0 — 6u) 1}}l <0, (A108)
a (A7) [0 + (01 = 0u) A7] {1+ @ [0y + (0: — Ou) X7 }

Thus, the welfare-maximizing unconstrained partition equalizes the share of better-informed
voters across regions with the same preferences.

A.6. Proof of Proposition 4

Let the total population be exogenously distributed into regions [ € {1,2} and preferences
p € {L, R} according to the probability distribution P, ,. Let the average information of
each group be 6;,. Under separation, the expected utility of each citizen is

PE (0)1) 0,
Eu® =logh+log ———2 +1og | P (p|l P 2P (pll) o Al
while under integration it is
P E (0]p)
Eu! =1 log ——— +1log | P ’P(p)E . All
ol =log-+log g +1og | P() TP | £ 0P BE). (A0
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Thus, welfare under separation is

O (0]1)

W = log b+ Blog —— 1Y)
s = 1080+ Bl 75 R (91

+ Elog P (p|l) + Elog 6 — ElogE (0|1)
+ ¢’ B[0P (p|l)], (ALl1)

while under integration it is

Wi = logb+ log + Elog P (p) + ElogE (0]p) — log EO + ¢a’E [P (p)]. (A112)

1+ ®EH
Let the distribution of population be

1 1-—
+TandP17R:P27L: 47—

Pip=PFPgr= (A113)

and information
QI,LZQZRZQ and HI,RZHQ,L:‘Q(l_C)- (A114)
Then, welfare under separation is
PO[1—(1—7)(/2 1
—log2+—=(1 log (1 1—7)1og (1 —
ey st (1 Dlog (14 7) + (1= 7)log (1~ 7)

log (1 —¢) — log (1 ! ; Tg) + iw?e 2(1+7%) - (1-7)°¢], (All5)

Ws = log b+log

1—7
_l’_

while under integration it is

PO[1—(1—17)¢/2]

Wr=logb+los I — 7= /7

—log 2 + }lqsa?e 2—(1-7)¢. (A116)

The welfare gain (or loss) from integration is

szlog(l—1;TC)—1;Tlog(1—C)

— 5[0+ ) log (14+7) + (1 =) log (1~ 7)] — 36007 27 + (1= 7)), (ALI7)
with limits

%EI(I)AW = —% (1+7)log(14+7)+(1—7)log(1—17)] — %gba207’2 < 0 and %111% Ay = 0.
(A118)
The first derivative is
oAy 1
o 22-1-nJI-9)

- }l(ﬁO'ZHT (1—-1), (A119)
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with limits
w

lim—:——¢ %0t (1 —171) <0, and hm%:oo

(=0 8§ ¢—1 0C

Thus there is a unique value ¢ € (0, 1) such that Ay > 0 if and only if ¢ > (.

Comparative statics are 9 /0o > 0 because

OAw
Jo?

= —}Lgbﬁr 27+ (1—7)(] <0,

and 9/t > 0 because

0Aw ¢
or  2—-(1-7)¢

+%10g(1—0—%[log(l-i-T)—lOg(l_T)]

— £¢029 [4r+ (1 —-27)(] <

A.7. Proof of Proposition 5

If a voter 7 in region [ has utility

t~ |

L
up = g + (1 — &) log gi + : ZIOggm,t,
the expected ability of a local politician is
~D 2 1
En;” = ¢o (1 - 5—) 0,
and rent extraction under decentralization is
-1
o= {H@(l—é—) 91] .
The expected ability of a central politician is Ef¢ = ¢o26, so
1< L—1
— Z;Eﬁ{j = ¢a295T >0 for all £ >0
with

0 1< -1
8_§< —ZZ ):¢029—L > 0.

68

(A120)

(A121)

(A122)

(A123)

(A124)

(A125)

(A126)

(A127)

(A128)



Rent extraction under centralization is p¢ = (1 + @9)_1, SO

4 1§L D _ —<I>L_1§L9 DV2 A129
PE\T 2P| fLQ ()" >0, ( )
=1 =1
with
1 L
lim — D _ ¢ >0. Al
513%[*;:1 p—p =20 (A130)

A.8. Proof of Corollary 2

Under centralization, the share of the spillover-inducing good in each region [ is

B9 = a, (A131)

g

with the welfare-maximizing uniformity constraint. Even without a uniformity constraint,

9 L
BY = ay [5 +(1-¢) 5’} = %Zﬂgl = ay, (A132)
=1

so the allocation is socially optimal across goods although not across regions.
Under decentralization,

D (1 - %5) Qg

= L ~9 - A133
B _ %fag Qg, ( )
such that b
0 1— _
Wi . __0sllza) -1 _, (A134)
o (1-*ta,)” L

A.9. Proof of Proposition 6

Under decentralization, region [ has welfare

o0,
Eu = logb + log 0, + ¢o?0),. (A135)
Under centralization,
o 0l7 97 -
Eu;” = logb + log = 37 + ¢0°0 + w (log 6, — logd) . (A136)

Thus region [ prefers centralization if and only if

log (1 + ®6;) — (1 — w)log b, — ¢po°6;, > log (1 + @6) — (1 — w)logh — ¢c°6. (A137)
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The left-hand side is a function fp with

0fp_ iiJ 1—w_

= — 2 Al
o0 —1ve0, 6 " (A138)
and , )
0 fp l-w P
= - . A139
007 67 (1 + <I>el) ( )
Therefore, it has a minimum at §; = 6 if and only if
) ) 1 97 _ ~
"< ————= and w = — + po°0 = W, (A140)
¢ (14 ®0) 1+ @0
such that © € (po, 1-— (1 — pC)Z) with
ow -
—=0>0 A141
552 = 0> (A141)
and o o
gt —— <o (A142)
00 (1+ ®0)
When w = @,
afp (I)¢O'2 —- 1 1

= Vi

oo~ vanys "0 | Griran w (A143)

so the only other stationary point of fp is a maximum. fp is monotone increasing in 6, €
(6,1) if
2 o ~2
o < —~ =0". (A144)
¢ (14 @) (14 @0)

If (but not only if) this last condition holds, then every region with 6; # 0 strictly prefers
centralization with discretionality @ to decentralization.
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