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Abstract Several empirical studies have found a negative relationship between
corruption and the decentralization of the powers to tax and spend. In this paper we
explain this phenomenon using a model of Yardstick Competition. Using data on fed-
eral corruption-related convictions in U.S. states, we also provide new evidence that
points to the existence of a spatial autoregressive component to explaining corruption.
We interpret this as consistent with the theoretical findings.
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1 Introduction

Recent research by several contributors points to a significant negative relationship
between the degree to which the powers to tax and spend are decentralized in an econ-
omy and the overall level of governmental corruption (e.g., Treisman 2000; de Mello
2004; de Mello and Barenstein 2001; Fisman and Gatti 2002a; Arikan 2004).1 On
the surface this is quite surprising, as it might be anticipated that local politicians or
bureaucrats would possess detailed knowledge of any opportunities for corruption that

' One recent paper that bucks this trend is Fisman and Gatti (2002b) who finds that expenditure decentral-
ization does not reduce the level of corruption unless it is accompanied by revenue decentralization.
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270 O. C. Dincer et al.

might arise in their jurisdictions. They might thus be expected to extract any available
corruption rents more efficiently than their less-informed national counterparts.

In what follows, we both propose a new theoretical explanation for a negative
correlation between empirical measures of corruption and decentralization. We also
establish new evidence of this empirical regularity. Of course, the poor performance of
a government in one jurisdiction might be attributed to a number of factors including
corruption. However, we argue that because there are more independent taxation and
expenditure decisions made in a decentralized economy, there are more opportunities
for local populations, somewhat of a regulating force, to make cross-jurisdictional
comparisons of politician or bureaucrat performance. An increase in the number of
comparative observations made by the populations of jurisdictions has two effects
that are relevant to the relationship between corruption and decentralization. First, as
the number of comparative observations made by a jurisdiction’s population increases
the inferences they make about the causes of a particular observed outcome become
increasingly precise. Second, as the number of observations increases the likelihood
that particular inferences will be arrived at also changes. As we shall subsequently see,
this latter effect proves to be crucial in generating a negative theoretical relationship
between corruption and decentralization. Our explanation of the corruption-decentral-
ization relationship depends crucially on there being imperfect information about a
politician—bureaucrats type, this contrasts with the other stories found in the literature
where Bertrand competition for mobile factors between jurisdictions involves reduc-
tions in the corruption rents accruing to agents setting regulatory barriers to economic
activity. See Bardhan and Mookherjee for a nice survey of this literature.

The idea that the performance of local jurisdictional governments can be evalu-
ated by cross jurisdictional comparisons was first proposed by Salmon (1987)% and
popularized by Besley and Case (1995).3 They compared the behaviors of state gover-
nors and found that if a particular policy was adopted by one governor and deemed
successful, it was quickly copied by neighbors. Besley and Case concluded that local
populations were making comparative evaluations of jurisdictional governments, who
thus responded by engaging in what has come to be known as “yardstick competition.”
In our analysis, we modify the yardstick competition approach in such a way as to
explain the empirical regularity we observe between decentralization and corruption.
The attractiveness of the Besley-Case explanation for governmental behavior is that
it is quite parsimonious with information; very little detailed knowledge is required
to make evaluations. The population compares outcomes across jurisdictions, and
draws statistical inferences about the politicians’ or bureaucrats’ level of competence
or objectives.

There is considerable empirical support in recent work for the notion of yard-
stick competition between jurisdictions (e.g., Netherlands: Allers and Elhorst 2005,
Spain: Sole Ole 2003, England: Revelli 2002) which we view as significant reason

2 Salmon’s key insight was that much of the thinking behind the theory of labor tournaments of Lazear
and Rosen (1981) could be applied to intergovernmental competition. A nice discussion may be found in
Breton et al. (2007).

3 Good discussions of the foundation of this approach and a survey of the litrature can be found in Besley
(2006).
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to capture such responsiveness in any empirical model of corruption. In our own
empirical analysis of corruption in U.S. states, we will fully embrace this notion of
Besley and Case (1995) with the adoption of a spatial autoregressive model of cor-
ruption. Doing so, we will accomplish two things most directly. First, in estimating
the effect of decentralization on corruption, we will hold constant the potential for
one jurisdiction’s corruption activity to directly influence that of another, potentially
increasing the precision of estimated coefficients relating to decentralization. Second,
we will identify if this endogenous responsiveness—yardstick competition—appears
in the data, and if so, to what degree. In what follows, we provide new empirical
evidence that is consistent with regularities suggested by the theory—reaffirming the
negative relationship between decentralization and corruption found elsewhere, and
documenting positive and significant neighborhood effects in corruption levels. In the
end, regularities within the data suggest that the yardstick competition explanation
cannot be easily dismissed.

In the sections that follow we first develop the fundamental relationship between
corruption and decentralization assuming constant marginal costs of service provi-
sion. In Sect.4 we reinterpret the analysis to show that it may have applicability to
other forms of corruption, such as the extraction of bribes by politician—bureaucrats
in return for the circumvention of regulations. In Sect. 5 we explore how proximity (in
an informational sense) may lead to a greater likelihood of similar corruption expe-
riences in adjoining jurisdictions. In Sect. 6 we provide further empirical support for
the corruption-decentralization relationship, which will also serve to demonstrate the
importance of controlling appropriately for potential relationships across geographic
space. Finally in Sect.7 we give a conclusion and further discussion.

2 Model
2.1 The story of events

To make the sequence of events and main arguments of our model clear we begin
with a simple informal story temporarily neglecting all technical details. In so doing,
consider an economy that lasts for two periods and is divided into a number of fiscally
distinct jurisdictions. In the beginning of the first period each jurisdiction selects a sin-
gle politician—bureaucrat and empowers her to raise taxes to fund the supply of local
public services. These services might include the provision of roads, sewers, garbage
collection, parks, snow removal and the like. Some politician—bureaucrats are hon-
est social welfare maximizers, and some are dishonest individual selfish maximizers.
Each politician—bureaucrat’s type is private information known only to themselves.
The first act of each politican-bureaucrat (at the beginning of the first period) is to
levy taxes from the population of the jurisdiction. Honest types then apply these taxes
to the provision of public services. Dishonest types then decide whether to pool with
honest types and supply public services, or separate from them and steal all tax rev-
enues for their own personal consumption. If taxes are applied to the production of
public services, then the volume of services supplied in each jurisdiction depends on
a stochastic production technology that is effected by both jurisdiction specific and
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trans-jurisdictional shocks. At the end of the first period the populations in each juris-
diction learn of the levels of public services supplied in all jurisdictions, but do not
observe the independent components from which they are constituted.

At the beginning of the second period, based on their observations in period one,
each member of each jurisdiction solves an inference problem that determines the
probability that the politician—bureaucrat that runs their own jurisdiction is honest.
Next, the members of each jurisdiction decide whether to continue with the current
politician—bureaucrat or replace her with a new draw from the politician—bureaucrat
population. For example, a politician may be voted out of office, or a public scandal
may lead either to the resignation or dismissal of a bureaucrat. The sequence of events
described for period one then repeats itself in the second period.

2.2 Formal structure of the economy

The objective here is to develop the inference problem on which our arguments are
based, and establish the basic corruption-decentralization relationship. As such, we
begin with a very simple two period model with constant marginal costs of public ser-
vice provision. The structure here is similar to that of Smart and Besley (2007) with
the key innovation that public service provision is decentralized to local jurisdictions
that are subject to idiosyncratic technology shocks.

The economy is assumed to be divided into i = 1, ..., n jurisdictions each with a
population of size “*. In each jurisdiction the local government levies a per person tax
of 7; () which it may use to supply a service z;(¢) € {0, 1} to every individual in the
population, we may think of 7; (¢) as the cost of purchasing the inputs required to sup-
ply this service* The per person government budget constraint involves 7;(f) = 1 >
z; () with an equality if the service supply is non-zero. The production of the service
is given by the stochastic production technology

zi() = flun(@), &) = ()& ), ey

where ¢; (¢) and p(t) are jurisdiction specific and economy wide productivity shocks
respectively.
We assume that

o]0 with probability p
gi(t) = [ 1 with probabilityl — p, .
and
_ | 0 with probability ¢
u(r) = [ 1 with probabilityl — g. )

4 Public service provision is either zero or one, for example the snow in a jurisdiction is cleared or it is not.
This ties down the level of taxes that may be levied and the maximal amount that may be stolen from the
public purse. Allowing choice over the level of taxes levied and service provided adds little to our arguement
except mathematical complexity.
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This particular stochastic structure is chosen to bring the results into sharp relief. All
that follows can also be obtained using continuous density functions for the random
variables, however this adds little to the economics of our analysis and has been sup-
pressed.

Each jurisdiction is run by a politician—bureaucrat drawn from a local population
in which the proportions A; are honest and 1 — A; dishonest. We assume that the juris-
dictions are ordered such that A; > A; iff i > j. Each politician-bureaucrat lives for
two periods and serves in each period at the discretion of the local population. Each
politician—bureaucrat is paid a wage w(¢) for each period they retain office, and can, if
they choose, supplement this wage by stealing tax revenues r; () < (%) 7; (¢). Honest
politician—bureaucrats never steal. Dishonest politician—bureaucrats do so if this raises
their expected income. The expected utility of a politician—bureaucrat in jurisdiction
i is assumed to be given by

Vitt) =w;(®) +ri(0) + v+ 1| a)w; ¢+ 1) +ri(t+ D], 4)

where 0 < § < 1 is a discount rate and {(r + 1 | a)is the probability that the
politician—bureaucrat will be in office in the second period conditional on the action a
taken in the first, and will be made precise in the sections that follow. a is an indicator
variable taking the value 0 if the politician—bureaucrat does not steal tax revenues and
1 if they do. It follows that the tax revenues will be stolen if

ri@+8Y (e + 1| Dw; (¢ + D4ri(t + DI = 8¢ + 1| 0O)[w; (t + 1) + ri (t + 1)]
o)

If this condition holds then honest politician—bureaucrats do not steal in period 1 but
dishonest ones do. Expression (5) then determines if the equilibrium of the model
involves pooling or separating between the types. Initially, for purposes of exposi-
tional clarity, we assume w;(¢) = w;(t + 1) = 0. We shall relax this assumption
in due time. Here, as inspection of (5) reveals, it serves to rule out the possibility of
pooling and allows us to develop the fundamental inference problem that drives all the
results. Later when we reintroduce positive payments to politician—bureaucrats it will
be shown that the same inference problem remains key to explaining the relationship
between decentralization and corruption even when some dishonest politicians engage
in pooling behavior.

Given that w;(t) = w;(t + 1) = 0 ensures separating behavior, it will soon be
obvious that if a politician—bureaucrat chooses to steal they will set r; () = (%) 7 (1)
andr;(t4+1) = (%) 7;(t+1). Thatis, they will steal all tax revenues available to them,
which represent the difference between the costs of supplying the two levels of public
service provision. That they steal all tax revenues is thus an artifact of the assumption
that the lower level of public service provision is zero, and has no implications for our
analysis other than to simplify the exposition.

The population of each jurisdiction has just one decision to make —whether to
retain a politician—bureaucrat to run the jurisdiction in the second period of the pol-
itician—bureaucrat’s life, or, replace her with a random draw from the population.
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We assume the populations to be homogeneous with utility functions
Uy=xi(t) +zi(t) =5 (t) = ni (1) + SE[x;¢ + 1) + z;t + 1) — ;(t + D], (6)

where x; (¢), x; (t + 1) are the populations’ incomes, and 7; (¢) is the cost of replacing
a politician—bureaucrat if this action is taken. For algebraic simplicity, we henceforth
assume x; () = x; (¢ + 1) = 0, which yields

Ui =zi(t) —7i(t) = mi(t) + SE[z;(t + 1) — 7 (t + D]. (N

We shall also assume that the public cannot directly observe the random variables 14 (#)
and ¢; (). All that the pubic may observe is whether the service is supplied or not.
Therefore, they receive the signals

Z,‘(I)E{O, l} iffri(t)=0 .
. Vi
0 otherwise.

si(t) = ®)

Notice that the population in jurisdiction i observes the supply of services in all other
jurisdictions s (t)V j, and hence may make inferences based on yardstick competition.
Should the population in a particular jurisdiction decide that it is sufficiently likely
that their local government is corrupt they will decide to replace them with a new
politician—bureaucrat, randomly drawn from the population. We address this next.

2.3 Replacing politician—bureaucrats

Variations in the level of corruption depend on the frequency with which tax/expendi-
ture decisions are made by corrupt agents. This in turn depends on the frequency with
which corrupt activities are detected and the perpetrators replaced. In our theoretical
analysis, we do not make the form of replacement specific—politician—bureaucrats
may be voted out of office, fired, or arrested and incarcerated. It follows that the cost
of replacing a politician 7; (¢) is subject to several possible interpretations. If the pol-
itician is replaced following a corruption inquiry and subsequent legal action it may
represent resources used in this process and also the possible disruption to services.
If the politician is voted out of office it may represent the loss of “pork” that a poli-
tician with seniority can realize for their constituents but a new replacement cannot
immediately obtain.

In our theory, the politics of the economy are assumed to be quite simple. Each
jurisdiction selects a politician—bureaucrat via random draw from the pool of potential
politician—bureaucrats at the start of period 1. After observing s;(¢)Vj, the popula-
tions in each jurisdiction decide whether to retain the incumbent or take a new draw.
All dishonest politician—bureaucrats will steal in the second period. All honest politi-
cian—bureaucrats will not. A new draw will be made if the expected value of doing so
exceeds the expected value of retention. That is, if

Ai(l=p)(1=q) —n =k + 1A = p)(l—q) &)
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or

r} —_
- > 1), 10
A pi—g ¢t (0

i

where A; (¢ + 1) are the posterior beliefs about the type of the politician-bureaucrat in
jurisdiction i following the observations s;(¢)Vj. Clearly then, the decision to retain
or replace a politician—bureaucrat depends on the updating of beliefs about the politi-
cian-bureaucrats’ type, which takes place at the beginning of the second period.

2.4 Updating of beliefs

We assume the public are Bayesians who update beliefs about a politician—bureaucrats
type according to Bayes Rule. Hence

% +1)=Pr [ih | 51(0), ...,sn(t)]
Prsi(t). ..., s,(t) | i"]Pr[i"]
Prisi(®),...,s,(1)]

-h
Pr[sl(t),...,s,,(t)|t ] " (11
Prisi(®),...,s,()]

where we adopt the notation Pr [i h] for the probability that i is honest and Pr [i d] for the
probability that i is dishonest. We thus need to compute the appropriate probabilities.
Three information states can arise for any jurisdiction i. Either positive production of
the service is observed in i, positive production of the service is not observed in i butis
observed in another jurisdiction, or, positive production of the service is not observed
in any jurisdiction. We term these information states A; (¢) -revealing, w(¢)-revealing
and non-revealing respectively.)

2.4.1 The \i(t)-revealing state
In the X;(¢)-revealing state for jurisdiction i positive service production is observed,

such that s; () = 1. The population immediately deduce that u(¢) = €;(¢) = 1 and
that the incumbent politician—bureaucrat is honest. Hence, updating yields

Xi(z+1|s,~(t)=1)=Pr[ih | i (1) = 1] =1 (12)

5 The modeling strategy of choosing a multilicative stochastic production technology comprising of
{0, 1} shocks was precisely to give this simple three state information structure. This specification can
be generalized without qualitatively effecting the conslusions that follow, but the cost in terms of algebra
is quite large.
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2.4.2 The u(t)-revealing state

Here the observation is made that the service is not produced in jurisdiction Z, s; (f) = O.
However, elsewhere production is positive, such that s (f) = 1 for some j # i. Hence,
the population of jurisdiction i will immediately be able to deduce that there has been
a positive economy wide shock, @ () = 1. They will update their beliefs concerning
the honesty of their own politician—bureaucrat according to (see Appendix for details)

M+ 1] si(0)=0Nu@ =1 =Prli" | s5;(1) = 0N () = 1]
pAi(t)

1= =p)ri@) (1

2.4.3 The non-revealing state

Finally, it is possible that service production is not observed in any jurisdiction, such
that s; (#) = OVi. In such an event, updating is quite complex and involves
%G+ 1]s()=0Vi)=Pr [ih | 5i (1) = OVi]

B (Pr[s,-(t) =0Vi| ih])
U Prisi(r) = 0Vi]

Ai(t). (14)

With a little manipulation (see Appendix) this can be shown to be equal to

_ M1 =2;@01 = p)lp(l—q)+4q
M+ 1] s =0Vi) = =2 a@). (5
(1o =0v0 (n';zl[l—x,,<t>(1—p)](l—q)+q) O 1

In the case of homogeneous jurisdictions, A i) = i ()Vi, j, this can be further
reduced to

- N R I R ) G SR AR’
M+ 1] si() =0Vi) = M), (16
(s =0v0 ( (=200 — P (1 —9) ) 019

It is not too difficult to show that

W [1 =200 = p]p(l—g)+q
M I-x®OA-pld—q) +gq

— lasn — 00. a7

As such, A; (f + 1 | 5i(t) = OVi) — A;(t) from below as n — oo. In other words, as
the number of jurisdictions in which s; (#) = OVi is observed increases, the probability
that this is because () = 0 approaches 1, so the observation contains no useful
information on ;.

Expressions (12), (13), and (15) describe the evolution of the beliefs of the popula-
tion in jurisdiction i about the honesty of their politician—bureaucrat in each of the the
three possible information states. These, together with the expected frequency with
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which the three information states will occur, allow us to study the expected level of
corruption in an economy and it’s relationship to decentralization.

2.5 Decentralization and the level of corruption

In this two period model, we know that dishonest politician—bureaucrats will engage
in corruption in the first period. Hence, the level of expected total corruption in the
first period is simply

n

ElCo] = (%) (1= %), (1)

i=1

the sum over all the jurisdictions of the probabilities that taxes are appropriated by a
corrupt politician—bureaucrat.

In the second period, after observing s; (t) Vi, each jurisdiction’s population updates
their beliefs of their own politician—bureaucrat’s type. Those for whom

S S
I =p)d—-gq)

will choose to replace their current politician—bureaucrat with a new draw from the
local population of potential politician—bureaucrats. Since replacement only takes
place if the populations (correctly) believe that a random draw will reduce the fre-
quency of corruption, it follows that if we can show that an increase in the number
of jurisdictions increases the frequency of replacement then it also decreases the fre-
quency of corruption.

(1) — > At +1) (19)

Proposition 1 The expected level of corruption in the second period is non-increasing
in the level of decentralization provided that politician—bureaucrats are not fired when
zero service production is observed in all jurisdictions. In the case where politician—
bureaucrats are fired when zero service production is observed in all jurisdictions, the
expected level of second period corruption is non-increasing in the level of decentral-
ization for “almost all” levels of decentralization.

Proof Appendix. O

As discussed above, there are three possible information states that can arise and
for each the population in a jurisdiction i will update their beliefs accordingly using
Bayes rule. In determining the relationship between the expected level of corruption
and decentralization, we need to analyze both the effect of a change in the number of
jurisdictions, n , on the updating process in each information state and on the frequency
of each information state occurring. To provide intuitive insight into the proposition,
we take these three information states in turn.

1. Inthe A; (¢)-revealing information state a politician—bureaucrat is seen to be hon-
est (s;(t) = 1). Clearly, the level of decentralization cannot effect the level of
expected corruption in i, as there is none. Further, the probability that this state
will arise is independent of the number of other observations made (n).
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2. Inthe u(t)-revealing information state, the public in jurisdiction i know that there
is a positive economy-wide shock. Since they observe no service production in
their own jurisdiction, they can only attribute this to an adverse local shock or a
corrupt politician—bureaucrat and thus will reduce the probability they attribute
to the politician—bureaucrat in i being honest. Hence, provided condition (10)
is met, a replacement will occur. While the updating of X;(¢) is independent of
n, the probability that this information state will occur is increasing in n. That
is, as the number of jurisdictions becomes large, it becomes quite unlikely that
every jurisdiction will either be run by a corrupt politician—bureaucrat and/or
draw a zero jurisdiction-specific productivity shock. Hence, the likelihood of the
(t)-revealing information state occurring and of a replacement occurring is
increasing in n. Expected corruption is therefore decreasing in n.

3. In the non-revealing information state an increase in n increases the probability
that the population in i attaches to their politician—bureaucrat being honest. How-
ever, the likelihood that this information state will arise is decreasing in n, giving
an ambiguous effect of decentralization on expected corruption.

The first part of Proposition 1 tells us that if direct cross-jurisdictional compari-
sons are required for politician—bureaucracts to experience replacement (i.e., if they
occur only in the p(f)-revealing information state) then corruption is non-increasing
in decentralization. Here, the only impediment to obtaining the stronger result of cor-
ruption strictly decreasing in the level of decentralization is the discreteness of the
problem. The second part of the proposition is required because of a “knife edge”
property of the analysis. There is a level of decentralization, n*, at which the public in
jurisdiction i are just indifferent between the replacement of a politician—bureaucrat
in both the u(#)-revealing and non-revealing information states, and replacement in
the p(t)-revealing information state only. At n*, expected corruption can (but is not
guaranteed to) discontinuously increase in decentralization (see the Appendix).

3 Decentralization and the level of corruption with pooling

In the preceding section we developed the inference problem behind the negative
relationship between corruption and decentralization. The intuition was really quite
simple; as the number of jurisdictions increased the likelihood that the information
state in which honest politician—bureaucrats replaced dishonest ones also increased.
In this section we allow for the possibility that decentralization may decrease corrup-
tion as a consequence of dishonest politician—bureaucrats choosing to modify their
first period behavior so as to increase their chances of retaining office in the second
period. That is the dishonest will pool with the honest in the first period. Notice that
if more dishonest politician—bureaucrats choose to pool rather than separate overall
corruption must fall, this follows from the fact that those that choose to separate steal
with probability one on the first period, then with some probability retain office and
steal again in the second, or are replaced with a new politician—bureaucrat who if
they are also dishonest will themselves steal in that period. Alternatively a dishonest
politician—bureaucrat that pools will not steal in the first period then will seal with
probability one in the second. Clearly, the more pooling that takes place the lower
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will be the level of overall corruption. It follows then that if decentralization increases
pooling it decreases corruption, which we shall see to be the case.

To facilitate this analysis we relax the assumption that w; (f) = w;(t + 1) = 0
which immediately allows for the possibility that dishonest politician—bureaucrats
will choose to pool with honest ones by not stealing tax revenues in the first period,
that is the inequality in expression (5) may be reversed

ri@)+5y 41| Dw;¢+ D) +rit+ DI <@+ 1|0)[w;(t+1)+ri(t+1)]
(20)

To investigate this channel for the effects of decentralization on corruption we need to
explore how an increase in the number of jurisdiction effects whether or not dishonest
politician—bureaucrats choose to pool. Clearly this works through the effects on the
probabilities (¢ + 1 | 1) and ¥ (¢ + 1 | 0). Notice first that if a politician—bureaucrat
chooses to pool, and it is known that they face these incentives then (¢ + 1 | 0) = 1,
those jurisdiction where pooling will be chosen retain their politican-bureaucrat into
the second period with probability one, it then follows that the pooling condition
reducestor;(r) + S (t + 1| D[w; ¢+ 1) +ri(t + 1)] < d[w;(t+ 1) +ri(t+ 1)],
hence rearranging slightly we get pooling if

ri (1)
l/l(t-l—l|])<Wi(t+l)+ri([+l)—T 21

Hence, if Y/ (t 4+ 1 | 1) is decreasing in the level of decentralization then the number of
dishonest politician—bureaucrats that pool is increasing in the level of decentralization,
we have

Proposition 2 The number of dishonest politican-bureaucrats that choose to pool is
non-decreasing in the level of decentralization, and hence corruption is non-increasing
in the level of decentralization.

Proof Appendix. O

The intuition behind this proposition follows immediatley from the basic inference
problem. As the number of jurisdictions increases the likelihood that a politician—
beaurocrat that separates being detected stealing increases (see Sect. 2.5 above) hence
the probability of retaining office into the second period (¢ + 1 | 1) falls and for
some jurisdictions this will imply that condition (21) is newly satisfied.

4 Alternative interpretations of the theory

Corruption can take many forms. While our analysis is developed in terms of the direct
appropriation of tax revenue by a politician—bureaucrat, it can be relatively easily mod-
ified to give insights into other forms of corruption.® For example, the taking of bribes

6 We thank Eckhard Janeba for suggesting the need to explore this possibility.
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to circumvent regulations is a frequently cited form of governmental or bureaucratic
corruption. Suppose that there exist regulations which are both costly to enforce and
comply with and that the return to the activity they permit is stochastic—being sub-
ject to both jurisdiction specific and economy wide shocks. For example, consider
the regulations as those governing construction, where shocks arise as both jurisdic-
tion-specific and economy-wide shifts in the demand for housing. Suppose, further,
that the housing supply can either be in a high or low state. The low state occurs in a
jurisdiction i if there is either a negative local shock, a negative national shock, or if the
jurisdiction has a dishonest politician/bureaucrat who restricts construction permits to
create rents that they may corruptly appropriate via personal bribes. The population
in jurisdiction i may observe one of three information states—the high state in their
own jurisdiction, the high state in some other jurisdictions but not locally, or the low
state everywhere. That such can be captured and explained by the model developed
above suggests that the analysis has some general applicability.

5 Proximity

The main results in our analysis of the relationship between corruption and decentral-
ization are driven by the effects of more observations (jurisdictions) on the inference
problems being solved by the populations of each jurisdiction. The key element that
makes these inter-jurisdictional comparisons informative is the sharing of a common
productivity shock 1¢(¢). It is then a small step to think of an economy as being divided
up into many informational islands each of which might share a common productiv-
ity shock. For example, in the USA the western states of Oregon, Washington and
California all devote considerable areas of land to the production of timber, an activity
which is heavily regulated. It seems reasonable to assume, then, that there are com-
mon shocks across this pacific northwest timber island, that are not relevant to, say,
the wheat island of the Midwest plains states. Many of these informational islands
are geographically contiguous, both because of terrain and because of the benefits to
certain activities of agglomeration. If follows that observations on the provision of
services in Massachusetts might be relevant to the population of New York but not
those in Arizona (snow clearance comes to mind). Informational islands share common
experiences. If the populations on island 1 observe the w1 (¢)-revealing information
state, while the populations on island 2 observe the non-revealing state, then we would
predict that most of the politician—bureaucrats on island 1 would share the common
experience of separation (together with other sanctions), while those on island 2 would
continue with business as normal.

6 Empirical analysis

The preceding theoretical analysis supports the empirical regularity that corruption
and decentralization should be negatively correlated. This is therefore a focus of our
empirical analysis. To the extent that informational islands span state boundaries, how-
ever, an interpretation of the theory justifies one’s neighbors’ decentralizations being
put on the right-rand-side of explaining one’s corruption. For example, in the case of
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Oregon, one might argue that California’s and Washington’s decentralization could be
partially explanatory to Oregon’s corruption, as the potential for common shocks to
these three states implies that their corruption behavior itself will be correlated. After
introducing baseline specifications, we will control for this potential econometrically
through the estimation of a spatial autoregressive component to corruption.

6.1 Data

The existing literature has documented a negative relationship between decentraliza-
tion and corruption (e.g., de Mello and Barenstein 2001; Fisman and Gatti 2002a). In
confronting the issue with U.S. state-level data, where we exploit both time-series and
cross-sectional variation, we document empirical regularities that are consistent with
these relationships. In so doing, for each state-year we define the dependent variable,
Corruption, as the number of corruption-related federal convictions per 100,000
population. A similar measure is used in Goel and Rich (1989); Fisman and Gatti
(2000b); Fredrikson et al. (2003) and Glaeser and Saks (2004). As is standard in the
literature, we measure fiscal decentralization as the non-central government share of
total state expenditures, equal to the total expenditure of local government divided by
the total expenditure by all levels of government (state and local).

To a large extent, we follow the literature in controlling for other variation in state
characteristics that may explain corruption. For example, Fisman and Gatti (2002a)
suggest that less developed countries are likely to be more corrupt.” Hence, while we
expect much less significance in relative development measures explaining relative
corruption, we control for the level of development across states with the inclusion of
real gross state product. Following Glaeser and Saks (2006) and Dincer (2008), we
also control for ethnic fractionalization, which may increase corruption by decreasing
the popular will to oppose corruption. Specifically, we use data from the 1990 Census
to calculate the ethnic fractionalization index; defined as 1 — ) ; sfi, where sy; is the
population share of group i in state s. Ethnic categories included in the calculation of
the index are Hispanic, White, Black, Asian, American Indian and Eskimo, Hawaiian
and Pacific Islander and Others, and can be interpreted as the probability that two
randomly selected individuals in state s belong to two different ethnic groups. We
also control for government wages deflated by personal income, as cross-sectional
variation in government wages may correlate with incentives for government officials
to extract personal rents through corruption. For example, Goel and Rich (1989) and
van Rijckeghem and Weder (2001) find a negative relationship between the level of
government wages and the level of corruption.

Finally, we control for state population, manufacturing employment, education lev-
els (i.e., the share of the population with less than high-school and less than college)
and a measure of income inequality in state-level Gini coefficients (following Uslaner
2008). In all specifications the sample contains the 48 contiguous U.S. states over the

7 Relative to studies that rely on cross-sectional variation in cross-country samples, our analysis may be
viewed as less sensitive to bias due to unobserved country-specific heterogeneity.

@ Springer



282 O. C. Dincer et al.

Table 1 Summary statistics, 48 contiguous states, 1987-2001, (N = 698)

Variable Mean Std. Dev. Min. Max.
Corruption® 0.317 0.276 0 2.131
Ethnic fractionalization® 0.282 0.149 0.037 0.593
Gross state product (billions)© 152.242 182.424 11.701 1260.041
Government wage relative to personal incomed 1.247 0.147 0.892 1.842
Population (millions)b 5.339 5.732 0.454 34.6
Manufacturing employment® 0.397 0.399 0.009 2.226
Share of population with less than high school® 0.485 0.046 0.393 0.616
Share of population with less than college® 0.86 0.032 0.752 0.935
Income inequality (Gini coefficient)® 0.35 0.035 0.274 0.452
South 0.335 0.472 0 1
Northeast 0.185 0.388 0 1
Midwest 0.256 0.437 0 1

4 Source: U.S. Justice Department, Report to Congress on the Activities and Operations of the Public Integ-
rity System, defined separately for each state as the number of government officials convicted for federal
crimes relating to corruption per 100,000 population

b Source: US Census Bureau. (Note that ethnic fractionalization is only available as part of the decennial
U.S. Census. We adopt 1990 levels)

¢ Source: Bureau of Economic Analysis. (Real Gross State Product measured in 1996 dollars)

d Source: Bureau of Labor Statistics

¢ Source: Frank (2009). (Income inequality is derived from Internal Revenue Service data. Education
variables are constructed from the Current Population Survey)

1987-2001 period. Summary statistics for all variables are provided in Table 1 where
we also provide additional detail on sample construction.

6.2 Specification and results

Our base specification is as follows:
Corruptiong; = o + B1Decentralizationg + Ba Xs: + €51, (22)

where for state s in year ¢, X, represents the set of other state characteristics that influ-
ence corruption (i.e., government wages, gross state product, ethnic fractionalization,
population, manufacturing employment, education, income inequality and quadratic
trend) and €,; represents the error term, where we allow errors to cluster around state
observations.

The baseline results from a pooled OLS specification are given in the first column
of Table2. As anticipated, the point estimate on Decentralization is negative and
significant at conventional levels, suggesting that higher decentralization is associated
with lower levels of corruption. Point estimates on all control variables yield expected
signs. Asin the existing literature, estimated coefficients of gross state product and gov-
ernment wages are negative and the estimated coefficients of ethnic fractionalization,
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population and the share of population with less than high school or college education
are positive. However, these coefficients tend to be measured somewhat imprecisely.

In Column (2) we add Census-region indicator variables, which are intended to
capture any variation in corruption levels that is specific to regional-specific level
effects. While the point estimate on Decentralization remains negative, the estimate
is imprecise and statistical significance is lost. One might interpret this as suggestive
of some geographic variation in corruption and decentralization that is particular to
regions. That said, while the empirical pattern identified in Column (1) appears to be
sensitive to controlling for geographic region, regional controls may actually proxy
for other factors that introduce some commonality to signals within regions.’

While this lack of significance of Decentralization in predicting Corruption
is somewhat surprising initially, the potential for yardstick competition suggests that
any empirical pattern in Corruption (such as that identified in columns 1 and 2) may
well depend on that observed in proximate states.” Moreover, if corruption increases
where it is known that others are corrupt, not accounting for this influence depen-
dency may attenuate a negative relationship between corruption and decentralization
as decentralization varies across states. Given the indication (from Column 2) that var-
iation in the data is, in part, explained by geographic region, investigating the potential
neighbor-to-neighbor interactions may be a fruitful exercise.

6.2.1 Spatial endogeneity

In Column (3) of Table 2, we report the model that includes the average corruption lev-
els among neighboring states as an explanatory variable in predicting each state-year
observation of corruption. This is similar in approach to Fisman and Gatti (2002b),
where average corruption levels in neighboring states are included as a control variable,
with little or no explanatory power. However, the simple inclusion of this “neighbor-
hood” average without proper account for the spatial-endogeneity bias can be mislead-
ing. Before correcting for bias, the results can be interpreted in light of the theory as a
type of yardstick competition insofar as corruption levels in neighboring states posi-
tively predict one’s corruption, which is consistent with information islands spanning
state boundaries in a way that ties state-level outcomes (such as corruption) together.
(Note that the estimated coefficient on fiscal decentralization remains statistically
imprecise.)
Correcting for the spatial endogeneity implies estimating a model of the form:

Corruptiong, = Bo + Pi1Decentralizations; + P2 X5 + pW - Corruptiong; + €4,
(23)

8 The inclusion of state fixed effects sufficiently captures variation in corruption levels so as to leave no
additional explanatory power to measured levels of decentralization. As such, the patterns we report are
appropriately thought of as cross-sectional in nature.

9 For example, the concentration of the lumber industry in the Pacific Northwest likely introduces some
value to Oregon and Washington learning from each others’ experiences. If such is the case, outcomes in
these two proximate states should appear, ex post, to correlate.
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where the addition of pW- Corruption reflects the spatial autoregression term itself,
W is the spatial-lag weighting matrix, and p is a parameter to be estimated, speaking
to the sign and strength of any spatial relationship in Corruption. We adopt a simple
weighting scheme of strict state-contiguity, such that element w,. = 1 if r % ¢ and
state r is contiguous to state ¢ and w,. = 0 otherwise. As in the simple model of
Column (3), W - Corruption,, can be interpreted as the average level of corruption
in state s’s contiguous states in year . In the spatial econometrics literature, such
weighting schemes are quite common, in part as it imposes little structure on the spa-
tial relationship and is easily interpretable.'? As measured by the I statistic of Moran
(1950), one should note that there is significant positive spatial correlation in per capita
personal income, GSP, and education across contiguous states. Moran’s I values are
positive and statistically significant at a one percent level for all co-variates in Table 2
but GSP (which is significant at three percent). In other words, geographic closeness
is a good proxy for closeness in a broad sense. The effects of geographic closeness on
economic variables such as the growth rate of income attract a great deal of attention
in the literature as well. Garrett et al. (2007), for example, found a positive spatial
correlation in income growth across neighboring states.

To estimate (23), we employ classical two-stage, least-squares procedures com-
mon to the spatial econometrics literature, where W X are employed as instruments
for W - Corruptiong.'! The estimated coefficients from (23) are reported in Column
(4) of Table2. While we will employ geographic contiguity as our exogenous metric
for assigning closeness, particular stories could be told to support other assignment
rules. However, we proceed acknowledging that to the extent geography misses the
real measure of closeness, the estimated influence of one state on a neighboring state
should attenuate.

Here, we note several important regularities. First, there is a general increase in
the predictive power of control variables resulting from the estimated spatial auto-
regressive model. In all cases, point estimates tend to be more-precisely estimated
and often increase in magnitude. In all cases, they remain of the anticipated sign. Of
particular note, controlling for the spatially autoregressive dependent variable yields
increased precision in our estimate of the direct effect of Decentralization on cor-
ruption, although the point estimate itself is quite stable and remains insignificant
(p = 0.13). If the true model of Corruption is spatially autoregressive, models that
fail to account for this relationship (e.g., columns 1 through 3) may well introduce
bias into the estimation of other covariates—in particular, in other spatially-correlated
control variables.

10 na spatially lagged dependent variable model as the one we adopt, spatial dependence is something of
substance in the sense that the dependent variable in one state is potentially influenced by the value of the
dependent variable in other states. To the contrary, adopting a spatial-error model would be to treat spatial
correlation primarily as nuisance—as something to be eliminated, and solely as an estimation problem. Put
another way, the spatial-error model focuses on estimating the underlying parameters of interest and disre-
gards the possibility that the observed correlation in dependent variables may reflect something meaningful
about the data generating process.

1T At this point we will direct the reader to Anselin (1988) for further discussion of this and other appropriate
methods of correcting for spatial endogeneity in linear models.
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Second, we interpret our results as an indication of the importance of appropriately
accounting for the presence of spatially autoregressive relationships in Corruption
and that state attributes alone are insufficient to capture the complexity of the apparent
relationships within U.S. data. Controlling for average differences by Census region,
the spatial-lag model yields a positive and significant lag coefficient, implying that
corruption levels are generally increasing in the corruption of neighboring states. We
interpret this as the presence of significant “yardstick competition” in the data. We
also note that correcting for the endogeneity of spatially-weighted Corruption levels
increases the suggested importance of neighborhood corruption, as compared to the
uncorrected model (in Column 3). After correcting for bias, we interpret this result in
light of the theory as a type of yardstick competition insofar as corruption levels in
neighboring states positively predict state-level corruption. That is, we interpret such
empirical regularity as consistent with information “islands” spanning state boundaries
in a way that ties state-level outcomes (such as corruption) together.

In the end, the point estimates of Column (4) imply that the number of corruption
convictions per 100,000 population decreases by roughly 12 percent (or 0.04 convic-
tions or every 100,000 of population) over the inner-quartile range of fiscal decentral-
ization. Further, the statistically significant spatial-lag coefficient is meaningful as it
implies that the average state’s predicted corruption rate increases some 29%—from
0.27 per 100,000 in population to 0.35 per 100,000—across the inner-quartile range
of neighboring corruption levels.

6.2.2 Instrument for decentralization

The above analysis has presumed fiscal decentralization to be exogenous to corruption.
However, as suggested in related literature, one may suspect that corrupt governments
themselves oppose fiscal decentralization insofar as it hampers their ability to steal.
In particular, then, we follow Arikan (2004) and instrument for decentralization with
the surface area of the state in square miles. As argued by Arikan (2004), while the
surface area is often used as an explanatory variable for decentralization, it is not likely
to explain the level of corruption—that is, land area correlates well with the poten-
tially endogenous variable yet remains uncorrelated with the error term, thus yielding
a reasonable instrument. These results are reported in Column (5) of Table 2.

Overall, instrumenting for Decentralization suggests a degree of robustness to the
general patterns evident in the earlier specifications. The most notable change, how-
ever, is the marked increase in the point estimate on the instrumented variable itself,
Decentralization. In fact, the point estimates of Column (5) suggest that the number
of corruption convictions per 100,000 population decreases by 22% over the inner-
quartile range of fiscal decentralization (or 0.8 convictions for every 100,000 of pop-
ulation).

In terms of testing for whether the suspect endogenous regressor in the model is
in fact exogenous, we employ Wooldridge (1995) robust score test given our robust
standard errors. We cannot reject the null that OLS would produce consistent estimates
for the same regression, which suggests that there may be no need to instrument. In
a sample of countries, Arikan (2004) arrives at the same conclusion. Adopting a dif-
ferent exclusion restriction, Fisman and Gatti (2002a) also report an increase in the
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estimated coefficient but conclude that “although there might be a priori good reasons
to expect a potential endogeneity and/or mismeasurement problem, the resulting bias
in the OLS coefficient is not significant.”'? Similarly, then, we take away that it is
“conceptually important to bear the endogeneity issue in mind as research on the link
between fiscal decentralization and corruption proceeds,” Arikan (2004).

In interpreting the estimated coefficient on Decentralization in Column (5), one
should bear in mind, however, that that the effect of Decentralization is revealed
only for the subsample that is “responsive” to the cross-sectional variation in surface
area, and that the subsample which varies most with the instrument will have the
largest effects on the magnitude of the IV estimate itself.'?

7 Conclusion

We present a model which uses the yardstick competition approach proposed by
Salmon (1987) and Besley and Case (1995) to explain the negative relationship
between decentralization and corruption. The model demonstrates that as the popula-
tion in a jurisdiction make observations across jurisdictions, the level of corruption is
decreasing in decentralization. Further, the model can easily be reinterpreted to predict
that jurisdictions close together will tend to experience similar levels of corruption.

The empirical regularities we demonstrate are largely consistent with the patterns
suggested by the model. Using federal corruption-related convictions in U.S. states for
the period 1987-2001, we find suggestive evidence of the role of fiscal decentralization
in explaining corruption, with the level of corruption declining with decentralization.
However, the role of geography — something which can proxy for information flows—
is somewhat complex. Ultimately, we identify a significant spatially autoregressive
relationship in corruption, indicating that one state’s corruption is positively related
to the level of corruption in adjacent states. Where relevant information spans state
borders, this suggests that yardstick competition is a good candidate explanation for
the overall patterns observed in the data.

8 Appendix
8.1 Derivation of (13)

We have

N+ D) =Prli" |si()=0Np@) =1]

12 We also considered each state’s status as a post revolution civil-law state, in the spirit of Fisman and
Gatti (2002a), but find no predictive power in this instrument.

13 For example, this empirical approach does not inform the researcher in any way about the effect of
Decentralization among states who would either always or never be decentralized regardless of surface
area. (See Imbens and Angrist (1994) for additional discussion.)
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since

Prli" | 5;(t) = 0.0 pu(r) = 1IPr[s; (1) = O | pu(r) = 1Pr[pa(r) = 1]
= Pr[s;(t) = 0 | i" N p(r) = 1IPefi" | () = 11Pr[u(r) = 1]

it follows that

M@+ 1) =Pr[i" | si() = 0N @) = 1]
_ Prlsi() =0 i" O () = NPr[i" | n(t) = 1]
B Prlsi(t) =0 | n(t) = 1]

_ pAi(t)
I—(1—p)ri)

8.2 Derivation of (15)

We have
R+ 1) =Prfi" | 5;(1) = 0 V)]
N (Prsrﬁ?(:i Z@'jﬁh] ) 2i(0),
50

Prls; (1) = 0 V)] = Prls;(1) = 0¥} | u(t) = 1 Prlpu(t) = 1]
+Prls; (1) = 0 | pu(t) = 0] Prlpe(r) = 0]
= Prls;(1) = 0Vj | n(0) = 111 —q) +¢

and

Prlsj®) =0V | u() = 11 =, [Prle; = 1 Nzj = 1] + Prle; = 0])
= H}}ZI[Pr[fj =1 | Ej = I]PI‘[S] — 1] +Pr[8] — 0]]

=TI [(1 = 4;)) (A = p) + p)]
So
Prsj()=0Vj]= m_, [A=2;)A=p)+p](1—q)+q
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also

Prls;(1) =0V | i"] = Prls;j(t) = 0Vj | u(t) = 1 Ni"Pr[pa(r) = 1]
+Pr[u(r) = 0]
= H’}#i[Pr[rj =1]g; =1]Pr[g; = 1]
+Pr[e; = 0]] Pr[e; = O] Pr[u(r) = 1] + Pr[u(r) = 0]

=41 = 2,01 = p)lp(l —¢9) + 4

So finally

T 1 =200 =p]pl—g)+q )
’ m_ [1=x00-p]d-g)+q )™

If &;(t) = A;(#)Vi, j then

- [1—A,-(t)(l—p)]"—lp(l—qwq)
Ai 1) = Ai
D ( D—n,00-prd—g+q )H®

8.3 Proof of Proposition 1
To prove this proposition we begin with a couple of simple lemmas
Lemma 3 The frequencies at which the three information states arise are given by

Lo Prlsi(r) =11 = (1 — p)(1 = ¢)A; (t)

2. Prlsi()=0Ns;(r)=1 some j] = [1—(1'1(;#,. [1=3,(0(1—p)] (1 —q) +q)]
x[1 =1 =p)d—g)ri@)]

3. Prlsi(n) = 0% = (_, ;. [1 = %00 = p] (=) +4)
x[1 =1 =p)d—g)ri@)]

Lemma 4 No separation occurs in jurisdiction i if the information state s;(t) = 1

occurs, nor is the frequency of this information state effected by the level of decentral-
ization.

Proof Follows immediately from s;(#) = 1 which reveals the politician—bureau-
crat/bureaucrat i is honest. m|

Lemma 5 If for a given set of parameter values a separation occurs in jurisdic-

tion i for the information set s;(t) = OVi then it also occurs for the information set
si(t) =0Ns;(t) = 1 some j. But the converse is not true.
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Proof Involves demonstrating

(1 =400 = plpd—q) +4q
i [1=2;0O0 =pId =q)+gq

(=)
N D
1= =p)ri@)

- (H;'.#i[l — 1 = p)lp(l —q) +q) (1= 1= pri)
> p (W, [1 =200 = )] (1 =) +4)

=>M_ [1-20O0=p]pd =) +q0 =1 =pi@)
>y [1 = 4,01 = p)] p(l —q) + pq

= q (1 == p)ri() > pg
=1>p

as required. O

Lemma 6 The frequency with which the information state s;(t) = 0N s;(t) = 1
some j occurs is equal to one minus the frequency with which the information state
si(t) = OVi occurs. Hence the effects of an increase in decentralization on the fre-
quency that information state s;(t) = 0N s;(t) = 1 some j occurs is equal to minus
its effect on the frequency with which the information state s;(t) = OVi occurs.

Proof By definition Pr[s; () = 0Ns;(t) = 1 some j] = 1 — Pr[s;(t) = 0Vi] and the
proof is immediate. O

Proof of the Proposition We now know there are three possibilities

1. No separation in jurisdiction i—hence

", .[1—A; 1-— 1-—
(17&,[ ;0 = pIp( q”q)xi(r»(l_( P )w)

=400 =pI1—q9)+q 1 — p)ri(r)
o — 1
1-pd—-gq)

here n clearly has no effect on corruption.
2. Separation in jurisdiction i only in the information state 5;(r) = 0N s; () = 1
some j—hence

11— 30 (1= p)lp(l —q) +4 .
n rAit) > — —m—
11—, (01 = p)I(1—q) +4 T-pd—09

> (4) 2i(8)
= (- pa®
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s0 an increase in n has no effect on corruption within either the information state
5;(t) =0Ns;() = 1 some j or within the information state s; (t) = 0Vi, but it
increases the relative frequency with which information state s; (1) = 0N s;(t) =
1 some j arrises. Since separations occur only in this information state it follows
that the frequency of separations increases and hence expected corruption falls
as decentralization increases.

3. Separation in jurisdiction i occurs in both information states s; (t) = 0 Ns;(¢) = 1
some j and s; (t) = OVi—hence

n I ;11 =201 = p)lp(l —q) +q
Ai — > Ai (1)
(I=p)1—gq) M (1 =2;0O0 = p)Id—q)+gq

p .
g (1 . p)xim)k’m

here since separations occur in both information states n does not effect the fre-
quency of separations and hence decentralization does not effect corruption. To
', [1=2,()(1—-p) | p(-9)+q
_ [1=-2; (O (1-p)|d-g)+q

is increasing in n hence there is an n* at which there is a flip from case 3 to case
2. This can lead to a drop in expected separations if the effect of moving between
the two cases outweighs the effect on the probability of the two information states
occurring. O

demonstrate the caveat in the proposition we note that

8.4 Proof of Proposition 2

To prove the proposition we need to show that ¥ (¢t + 1 | 1) is non-increasing in
the number if jurisdictions n. We consider only the case where separations occur in
jurisdiction i in the information state s;(t) = 0 N s;(¢) = 1 some j. From the proof
of proposition 1 we know that the frequency with which this information state arrises
may be written

Prls;(t) =0Ns;(t) = 1 some j]

= 1= (W41 =201 =PI =) +q)111 = (= p)(1 = ri(0)],
being careful to note that we must set A; = 1 in those jurisdictions in which the
politician—bureaucrats are engaging in pooling behavior. In choosing whether or not
to separate or pool a bad politician in jurisdiction i knows their own type and hence
in forming their expectation sets A; (f) = 0 which then gives the probability that they
expect to suffer a separation, hence we have

Prls; (1) =0Ns; ()
= tsome j | ] =[1 = (W1 = 2,001 = p)I( =) +4)].
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By definition, the probability that a dishonest politician—bureaucrat in jurisdiction i
will retain office for the second period is

Y +1]1)=1—Prls;(t) =0Ns;(r) = 1 some j | i]
=1, [1 =200 -p]01 -9 +q.

which is non-increasing in n as required. O
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