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1 Introduction

Decentralization, or federalism, allocates responsibilities over policies across different levels of gov-

ernment. With responsibilities over policy divided, effective transmission of information between

government levels is crucial. When the interests of government levels are misaligned, transmis-

sion is noisy. In this paper, we identify the optimal degree of decentralization in such a setting. We

use a two-sided incomplete information principal-agent framework, in which the transmission of

information between local and federal governments is ‘soft’ and cannot be verified. Whenever the

interests of the two government levels differ the quality of the transmitted information depends

on such conflicts of interest, with each level of government rationally expecting the information

transmitted by the other level to be distorted (cheap talk game). We compare two types of incentive

structures, relative to the quality of the transmitted information: ‘centralization’ and ‘decentraliza-

tion’. Under centralization the control rights over policies are assigned to the federal government,

whereas under decentralization the local governments control policies.

Delegation of decision-making (by either the federal or the local governments) to the other level can

be optimal for each government depending on the relative importance of private knowledge. The

federal government might opt for delegating policies to the local government in order to be able to

fully utilize local knowledge. In equilibrium, the federal government’s own information will then

only be partially exploited. Under centralization, conversely, the federal government’s knowledge

will be fully utilized and any deviation from its preferences (due to the local government’s report-

ing bias) will be avoided, at the cost of not fully using local information. Therefore, the optimal

allocation of control rights over policies will depend on the relative importance of both level’s in-

formation, as well as on the size of the agency bias, which simultaneously affects the amount of

information transmitted and the degree of (de)centralization chosen. What is more, we show not

only that ‘communication’ is important to determine decentralization but also that institutional

differences matter in explaining the different impact that the private information of government

levels may have.
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We relate to several strands of literature.1 The first is the cheap-talk literature building on the semi-

nal work by Crawford and Sobel (1982) who consider the conflict of interests between the owner of

a firm and its managers (see, for example, Dessein 2002) or between the CEO and its division man-

agers (as in Harris and Raviv 2005). The second strand of literature emphasizes political incentives

(as in, among others, Bordignon et al. 2001, Lockwood 2002, and Kotsogiannis and Schwager 2008)

within a decentralized system of governments. Most recently, Kessler (2014) analyzed the public

spending decisions of a legislature when legislators engage in truthful information transmission.

Assuming that only local governments have an informational advantage, Kessler (2014) finds that

misaligned interests between government levels make communication incomplete, which leads to

inefficiencies in federal spending decisions. Like Kessler (2014), we analyze issues of communica-

tion in a decentralized economy. However, we focus on communication between a (representative)

local and a federal government and the analysis of which level should, optimally, have control over

policies when private information is two-sided.

Third, we also relate to the literature on state formation and state development (see Bardhan 2016)

as well as to the emerging literature on the structure of international unions (e.g., Alesina et al.

2005). Like this literature, we consider the trade-off between the benefits from economies of scale

and the internalization of externalities versus the costs of combining heterogeneous populations

and the limited use of local private information. While this literature endogenizes the boundaries

of jurisdictions (Alesina and Spolaore 2003) and the decision to become members of international

unions (Alesina et al. 2005), we take the latter as given and endogenize the allocation of policy

control between the local and the central level.2

Finally, the contribution of this paper is also empirical.3 We demonstrate the importance of our

1Closest to our contribution, Hooghe and Marks (2013) show that even with no heterogeneity of preferences across
localities, more populous countries tend to be more decentralized. This is because public good provision depends on
soft information which increases with population size and is difficult to standardize.

2Hatfield and Pedró i Miquel (2011) propose a positive theory of (partial) decentralization in which decentralization
should balance the need for redistribution with the need to avoid highly distortive taxes. They also derive an endoge-
nous federal structure but in their paper federalism is seen as a mechanism for commitment rather than “information
disclosure.”

3Following Oates (1972), a large number articles have empirically analyzed the determinants of the degree of fiscal
decentralization. See Treisman (2006), Bodman et al. (2010), Blume and Voigt (2011), and Sacchi and Salotti (2013) for
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model in a cross-sectional panel analysis of sub-national expenditure decisions over the 1972-2010

period. The empirical analysis is in line with the theoretical prediction of our model that the rel-

ative importance of local and federal information as well as the bias between national and sub-

national governments helps to explain the degree of decentralization. As predicted, the results

differ according to whether the federal or the local governments have the right to decide on the

share of subnational expenditures.

2 Modeling communication between government levels

The framework relies on the model of Marchesi et al. (2011), which we modify to be applicable to

analyze federalism. We distinguish between two regimes according to which government level has

the decision power at the beginning of the game (that we call “the principal”), determined by the

constitution.4

When the status quo is a unitary country, the federal government is the principal with the final

decision rights or veto powers on whether or not to delegate decision-making power to the local

governments (e.g., in France, the United Kingdom, and Sweden). A unitary system is one in which

decision making may be decentralized, but final authority rests with the center. Conversely, a

federal system (e.g., in the United States, Canada, and Switzerland) disperses authority between

“regional governments and a central government in such a way that each kind of government has

some activities on which it makes final decisions” (Riker 1987). Most importantly, regions or their

representatives can veto constitutional reform. This distinction across regimes will become crucial

when taking the theoretical predictions to the data.

To analyze whether the federal (local) government has an incentive to delegate the control of

decision-making to the local (federal) governments we focus on the aspects of the model that are

recent contributions.
4We do not endogenize who is the principal. While this would substantially complicate the analysis it would not

provide additional insights on the questions we are interested in here. Given that we also work with observed consti-
tutional settings in the empirical part, rather than explaining who is the principal, we leave this extension for future
research.
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central to derive our hypotheses. For reasons of clarity, all detailed derivations and proofs are dele-

gated to the Online Appendix.5 The model features two players—federal and local governments—

that possess different types of information both required for the optimal design of policies. The

optimal policy is defined by p∗ = l + f , where l and f are stochastic variables that proxy for

information observed only by the local and, respectively, the federal government. l and f are inde-

pendently and uniformly distributed on the intervals [0, L] and [0, F ], respectively. This captures

that the larger the interval [0, L] ([0, F ]), the larger the informational advantage of the local (federal)

government.6

The local government’s superior information over l could, for example, originate from its greater

proximity to the ‘local business environment’ relative to federal government officials or from better

knowledge about the risks and opportunities of local investment projects. On the other hand, the

federal government’s informational advantage, relative to the local government, can originate from

several sources. First, country-wide knowledge is accumulated during its activities across the local

jurisdictions. Second, the federal government is also likely to possess information with higher in-

formational value about confidential issues such as security or military matters or activities related

to the negotiation and implementation of commercial treaties or multilateral activities. Overall, the

federal government should therefore be better equipped to take country-wide economic conditions

into account. We assume both types of information to be (at least partly) soft.

Events unfold in three stages: allocation of control rights by the principal, communication, and pol-

icy implementation.7 In the first stage, the principal (federal or local government) either allocates

authority over the choice of the policy vector to the agent or retains authority. Centralization refers

5Specifically, Appendix A defines and shows the properties of the communication game, Appendix B derives the ex
ante expected losses of the federal and local governments, while Appendix C contains proofs of the statements made in
Sections 4 and 6 below.

6To simplify the analytical setting, we focus on the interaction between a central government and one local govern-
ment (taken as the ‘representative region’), which is assumed not to cover the same population as the central government.
This allows us to focus on the implications of information transmission for the choice of centralization vs. decentraliza-
tion. A model with multiple regions would not provide additional insights to the issues at hand as data to empirically
distinguish the degree of decentralization of different regions within a country do not exist.

7The analytics feature the case in which both levels of government cannot commit to an incentive-compatible decision
rule in which the Revelation Principle applies. This assumption fits in well with the specific relationship between a
federal and a local government in which the principal cannot use a standard mechanism to elicit private information
from the agent.
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to the scheme in which the federal government decides on the policy vector, whereas under decen-

tralization control rights are allocated to the local governments. After the first stage of the game,

the real state of the world is revealed to both players. Then, in the second stage, communication

takes place. Under centralization, the local government sends a ‘message’ to the federal regarding

its ‘local knowledge’. Upon receiving the message, the federal government updates its beliefs and

chooses the policy vector. Under decentralization, the federal government sends a message to the

local government concerning its private knowledge. In this case, the local government updates

its beliefs and chooses the policy vector. Finally, in the third stage, the chosen government level

implements the policy vector and outcomes are realized.

The federal government is assumed to maximize the following objective function:

UF = UF
0 − (p− p∗F )

2. (1)

where UF decreases with the distance between the actually implemented policy p and the cen-

tral government’s preferred policy p∗F , and UF
0 = UF (p∗F ).

8 The optimal policy of the federal

government, p∗F differs from the policy optimal from the regional perspective in the sense that

p∗F = p∗ + bF , with bF > 0. A possible interpretation of bF is the existence of externalities created

by non-cooperative behavior on the part of local governments. When choosing policies, local gov-

ernments do not internalize the impact of their policy actions on their neighboring localities (for

example, when deciding whether or not to provide tertiary education, sharing information poten-

tially useful to national security, regulation, or other public goods). This generates a misalignment

of interest between the two levels of government relative to the federal government’s country-wide

objectives.9

8The utility function (1) can be derived from a more general objective function ÛF = W (p)+γWRC(p), where W is
the region’s welfare and WRC measures the welfare of the rest of the country. They both depend on the region’s policy

p. The parameter γ (0 ≤ γ ≤ 1) denotes the importance of spillover effects. Taking a Taylor expansion of ÛF up to the
second term, ones obtains (1).

9Lorz and Willman (2005) introduce a parameter that is similar to bF , capturing the importance of externalities in the
provision of public goods. More generally, deviations from optimal policy can arise from a number of reasons, such as
externalies from sub-national policy decisions, the influence of special interests the federal government takes account
of, or members of the government’s personal interests.
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Similarly, the local government maximizes

UL = UL
0 − (p− p∗L)

2, (2)

which is decreasing in the distance between the implemented policy p, and the local government’s

preferred policy p∗L andUL
0 = UL(p∗L).

10 The optimal policy choice from the perspective of the local

government deviates from the optimal policy p∗ by a factor bL > 0 and is given by p∗L = p∗ − bL.

bL proxies for all factors that might lead to a deviation of the local government’s preferences from

p∗: the pressure of local interest groups, re-election concerns, or different time-horizons.

Therefore, the difference in policies that are optimal from the federal and local governments’ per-

spective is given by

p∗F − p∗L = p∗ + bF − ( p∗ − bL) = bF + bL = B, (3)

whereB represents the extent of the agency problem between the federal and the local government.

3 Communication equilibria

3.1 Federal government as the principal

As principal, the federal government can choose between centralization or decentralization. Cen-

tralization refers to the case in which the federal government has the final choice over policies it

wishes to implement in the third stage. It needs to communicate with the local governments in

the second stage of the game. Opting for centralization, the federal government minimizes the

costs of misaligned incentives as it makes full use of its private knowledge. At the same time, it

under-utilizes the local government’s information. Under decentralization the federal government

allocates policy decision-making to the local government. In this case, the local government’s pri-

vate knowledge is fully exploited, but the results can deviate from the federal government’s optimal

policy.

In the communication equilibrium, under decentralization, the local government obtains only incom-

10The more general function is: ÛL = W (p) + θC(p), where C are contributions from special interests groups. We
assume that C decreases with p and that the parameter θ (0 ≤ θ ≤ 1) denotes the importance of lobbies. Using a Taylor

expansion of ÛL(p) up to the second term, one obtains (2).
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plete information about the federal government’s knowledge. More specifically, the state space [0,

F ] is partitioned into intervals and the federal government only reveals which interval the true

value of f belongs to. Therefore, the local government chooses policies by using its own private

information and taking the average value of f over the interval (fi, fi+1).
11 The smaller the size

of the partition interval, the more informative the federal government’s message. We denote the

maximum number of intervals, N(F,B), as a function of the bias B and the length of the parti-

tion of the federal’s knowledge F . As one would intuitively expect, the maximum precision of the

information transmitted by the federal government decreases with the extent of the agency bias

B. Put differently, the extent and quality of information transmission depends on the proximity of

the preferences of the federal and the local governments: the larger the bias B, the less precise and

informative cheap talk will be.

Following Crawford and Sobel (1982), the most informative equilibrium—in which the number

of intervals N is maximal—always exists and is a focal equilibrium of the communication game.

In the focal equilibrium, the federal government’s ex ante expected welfare loss increases with

the importance of the federal government’s private information F, since the federal government’s

private information is not fully exploited under decentralization.12

On the other hand, under centralization, information flows from the local to the federal government.

The federal government now fully exploits its own information F and chooses its preferred policy

vector p in the third stage, after receiving a signal from the local government in the second stage. In

this case the federal government sets the policy using its own private information and the average

value of l over the interval (li, li+1). As centralization results in an underutilization of the local

government’s information L, the local government’s ex ante expected loss is increasing with its

informational advantage.13

11Proposition 1 in Appendix A contains more details on the properties of the communication game.
12Equations B.1 and B.2 (in Appendix B) show that the federal government’s ex ante expected welfare loss increases

with the size of the bias B and the ex-ante residual variance of f (σ2
f ), which is in turn increasing in F .

13Equations B.4 and B.5 (in Appendix B) show that the federal government’s ex ante expected welfare loss increases
with the size of the ex-ante residual variance of l (σ2

l ), which is increasing in L.
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The federal government determines whether or not to retain its control rights over policies by

comparing its ex ante expected loss under decentralization with its expected loss under central-

ization.14 Since both are increasing in F (under decentralization) and L (under centralization), we

can identify cut-off values of F and L at which the scheme choice switches. The scheme choice,

thus, depends on the extent of the conflict of interest (B) and the relative importance of the two

players’ respective informational advantage (F,L).

Insert Figure 1 here

Figure 1 represents the choice between centralization and decentralization as a function of L and

F . The threshold F (L,B) is upward sloping and divides the (L,F ) plane into two regions (cen-

tralization and decentralization) lying below the 45o line. The federal government will opt for

decentralization only if the local government’s private information L is (strictly) greater than its

own private information F and greater than the threshold level F (L,B). The decentralization re-

gion is smaller than the centralization region: the agency bias B requires L to be strictly greater

than F in order for decentralization to be optimal. This holds because the loss due to underuti-

lization of the local government’s information is compensated for by the elimination of the bias

and the full exploitation of the federal government’s own private information L. Conversely, the

federal government always chooses centralization when its private information F is more impor-

tant than the agent’s private information (that is, F > L). Additionally, it opts for centralization if

F (L,B) ≤ F < L, that is, even when its informational advantage F is smaller than L, but greater

than the threshold value F (L,B).

In general, the threshold F (L,B) is not monotone in the bias B, as an increase in B has both direct

and indirect effects. Directly, it increases the agency problem, thus reducing the federal govern-

ment’s incentive to delegate. Indirectly, an increase in B also reduces the equilibrium amount

of information transferred by the local to the federal government under centralization, thus mak-

ing decentralization more attractive. Therefore, an increase in the agent’s bias, while making the

14A sketch of the proof is reported in Appendix C.
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agent’s choice less attractive to the principal, can also decrease the incentives of the agent to com-

municate its private information in the centralization game more than in the decentralization game.

This is a key insight we can derive from the model. The net effect can result in switching from cen-

tralization to decentralization if the bias increases in order to make full use of the agent’s private

information.

3.2 Local government as the principal

When the local government takes the role of the principal and the federal government is the agent,

by taking advantage of its agenda-setting power, the local government is able to take the lead in

deciding the level of centralization. Like the federal government in the case described above, the

local government chooses whether or not to delegate policies. Any divergence of the implemented

policy p from its optimal policy p∗L results in a utility loss for the local government. The game under

the decentralization scheme unfolds in analogy to the previous analysis. The local government

chooses whether or not to retain its control rights over policies by comparing its ex ante expected

loss under decentralization with its expected loss under centralization. The choice will then, once

again, depend on the size of the conflict of interest (B) and on the relative importance of the two

players’ informational advantage (L,F ).

Figure 2 depicts the choice between centralization and decentralization as a function of L and F .

The boundary level L(F,B) is upward sloping, and divides the (L,F ) plane into two regions (cen-

tralization and decentralization) lying above the 45o line. In the setup with the local government

as the principal, the centralization region is now smaller than the decentralization region: the ex-

istence of the agency bias requires F to be strictly greater than L in order for centralization to be

optimal. Even when the local government has no private information and L equals zero, central-

ization with delegated control rights to the federal government requires F to be strictly greater

than zero for all B > 0. Conversely, the local government will opt for the decentralization scheme

whenever its private information is more important than that of the federal government, that is

L > F , and L(F,B) ≤ L < F . Due to the misalignment of interests which causes the bias B > 0,
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it can still be optimal for the local government to decentralize even when its informational advan-

tage is smaller than F ; the reason being that the loss caused by the underutilization of the federal

government’s information is compensated for by the elimination of the bias and the full utilization

of its own private information. As above, the threshold level (F,B) is not monotone in B.

Insert Figure 2 here

3.3 Empirical Implications

Several testable implications can be derived from the model. The main prediction of the model is

that decentralization prevails when the importance of the local government’s private knowledge

either dominates the size of the bias or dominates the importance of the federal government’s

private knowledge. Centralization prevails when either the importance of the federal government’s

knowledge or the size of the agency bias dominates the importance of local knowledge. A higher

importance of local private knowledge should be related to more, and the importance of the central

government’s knowledge to less decentralization.

A second important feature of the model is the presence of a non-monotonic relationship between

decentralization and the misalignment of interests between the government levels, which depends

on the differences between the preferences of the local and federal government. Specifically, this

bias in preferences has both direct and indirect effects, which are working in the opposite direction.

The reason is that the federal (local) government’s informational advantage may depend not only

on how relevant its knowledge is per se, but also on how valuable such information is relative to

those of the local (federal) government.

In countries that lack information transparency, informational advantages are salient compared

to more transparent countries. Less transparency decreases the share of ‘hard’ information that

can easily be transferred between government levels, and increases the importance of private ‘soft’

knowledge. The relative share of soft to hard information also depends on the quality of the com-

munication infrastructure. The quality of information transmission makes the existing informa-

tional asymmetry, ceteris paribus, more (or less) salient and leads to a delegation of control rights

10



over policies. Therefore, we expect that the indirect effect prevails in in-transparent environments,

where the information transferred by the agent is of high value to the principal.

Finally, we highlight that the principal can either be a federal government delegating more decision-

power to the local authority, or a local government delegating more decision-power to the federal

level. This distinction across regimes is an interesting testable implication based on the theoretical

considerations. For this reason, we begin our empirical application with a sample that contains all

countries, but also explore the two cases where either the federal or the local government is the

principal. We interact the ‘bias’ with the quality of ‘information transmission’ to disentangle the

direct and the indirect effects of the bias.

On the one hand, we expect to find a positive interaction between bias and information transmis-

sion when the local government is the principal, because better information transmission reduces

the salience of the federal government’s information and should plausibly enhance the effect of the

bias on decentralization. Put simply, the easier the local governments can access specific federal

knowledge, the lower the likelihood that they are willing to delegate decision-making authority

based on the importance of this knowledge. On the other hand, we would expect to find a negative

(or insignificant) interaction between the two when the federal government is the principal. The

reason is that better information transmission reduces the salience of local information and should

weaken the effect of the bias on decentralization.

Our model helps to better explain the existing variations across countries and augments the exist-

ing literature in an important way. We do however not claim to be able to estimate causal relation-

ships in the empirical section below. Rather, we aim to test whether the data are broadly in line

with the predictions of our model.
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4 Data

4.1 Decentralization

We capture expenditure decentralization by the share of sub-federal expenditures in all govern-

ment expenditures, taken from the International Monetary Fund’s (IMF) Government Finance

Statistics (GFS).15 The numerator of our measure is the total expenditure of sub-federal government

tiers, while the denominator is total spending by all levels of government. In federal countries we

use aggregated expenditures for the state and local level to proxy for ‘local’ expenditures given

that the data do not allow further distinction. We use data for the 1972-2010 period and a max-

imum of 66 countries, averaged over three-year-periods to eliminate the influence of short-term

fluctuations. Among the countries in our sample, expenditure decentralization ranges between

3.6 to 64.13 percent, with an average of 27.97 percent.16 In the following, we propose a number of

proxies to measure the extent of the agency bias and the relative informational advantages of the

federal and local governments.

4.2 Variables of interest

We focus on what we call ‘informational variables’. These variables capture the impact of the bias and

the importance of the country’s local and federal knowledge for optimal decision-making. Some

are available for most of the sample, but others only for a smaller subgroup of countries and years.

We therefore run separate regressions, one for the most extensive sample, and one that contains

all variables.

Bias: The conflict of interest between the federal and the local governments (agency bias) depends

on the degree of externalities. As one proxy for externalities, we use the perceived risk of external

conflict. The larger the risk of conflict, the more important the potential externalities from central-

ized foreign policy on the regions. In the presence of local decision-making the deviation from

15Appendix D contains the definitions and sources of the variables included in the regressions below, while we pro-
vide descriptive statistics in Appendix E.

16We fill missing data for countries of the European Union since 1990 using data from Eurostat, which follows the
same accounting guidelines. We tested for significant differences between the effects of data from the two sources by
inserting a binary indicator in our regressions, which turned out to be insignificant at conventional levels.

12



the federal government’s bliss point thus increases with external conflict. We use the International

Country Risk Guide’s (ICRG) external risk index, and transformed the original scale so that higher

values imply more external risk, on a scale of 1-12. We also include trade openness, as trading with

other countries involves negotiations about trade agreements or meetings and travel to other coun-

tries to open new markets for national companies. Both local and state policies in this area might

impose externalities that they do not take account of. For example, the federal government might

negotiate tariff-reductions in certain areas that benefit the country as a whole, but might increase

unemployment in certain regions. Local governments’ trade missions might result in competi-

tion among regions, leading to trade diversion from other regions rather than trade creation. We

measure openness to trade using the sum of imports and exports as a share of GDP (from the Penn

World Table 7.1). Oil production also imposes externalities (Dreher and Kreibaum 2016). Large parts

of the proceeds usually accrue to the federal government, while environmental damages are born

locally. This can give rise to distributional conflict between the center and the regions (Gehring

and Schneider 2016).17

We include additional measures of heterogeneity to proxy for bias. Our expectation is that greater

diversity of the population will, on average, imply larger differences in the policy preferences of

the federal government compared to that of the local governments. Our main index for the mea-

surement of heterogeneity is Alesina et al.’s (2003) ethnic fractionalization index. As an alternative

indicator, we also consider an index of ethnic tensions, provided by the ICRG (2013). The index

captures perceptions among experts, ranging between 1-12 (rescaled so that higher values indicate

larger tensions). As a further potential measure of bias, we include the migrant share of the total

population, taken from the World Bank (2013), as migration also increases the heterogeneity of a

society, ceteris paribus.

Furthermore, we include government fractionalization, as it reflects the relative political weight of

the average governing party in national policy-making, which might also be an important factor

17All these sources of externality might as well reflect the reluctance of federal politicians to devolve power to the
local government for reasons related to the bias, such as interest group pressure, as outlined above.
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in decisions about career advancement for local politicians (Banks 2011). Low fractionalization

of government parties indicates that a government consists of a small number of strong parties,

that each have substantial impact on policy decisions. High fractionalization, on the other hand,

is indicative of a larger number of weak governing parties each of which has little influence over

policies. Since the ability to influence policy makes national political office attractive, higher gov-

ernment fractionalization, ceteris paribus, results in less attractive career options for local politicians.

Their interest might consequently be less focused on central and overall country needs, which in-

creases the misalignment of interests across government levels.

Finally, we also use an index of government stability, taken from the ICRG (2013). Arguably, stability

of the political system is an important determinant of the politicians’ career concerns. One could

anticipate that local politicians take the expected lifetime of their party into account when making

decisions about how much effort to invest in career advancement within the party. The higher is

stability, the more attractive national office becomes, and the more local politicians take the center’s

and overall objectives of the country into account. Thus, higher stability should relate to a smaller

bias and to interests that are more aligned. The index ranges between 1-12, with higher values

indicating higher stability.

Knowledge: Knowledge variables capture the relative importance of each side’s private informa-

tion and can affect the degree of decentralization in both directions, depending on who is in charge

of deciding about the degree of centralization in policy-making. In order to proxy this measure we

rely on two alternative variables, information transmission and information transparency.

The availability of reliable information is a crucial factor in determining the delegation-decision

of the respective principal. The higher the share of hard relative to soft information, the lower

the risk of not being fully informed by the agent. We choose two alternative proxies for this cru-

cial variable in our model, each with distinct advantages and disadvantages. Our main proxy is

the quality of information transmission, measuring how easily the local governments can get ac-

cess to the federal government’s knowledge and vice versa. A higher quality makes it easier to
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verify information and, therefore, to assess its relevance and importance for outcomes and deci-

sions. Our variable information transmission uses the number of telephone lines per 100 inhabitants

(World Telecommunications/ICT Indicators Database 2011), which is available for a large number

of countries and years. It is meant to proxy for all kind of technological barriers to the transmis-

sion of information. The most relevant technology clearly varies over time: While the availability

of internet access or mobile phones arguably is a better proxy in more recent years, it is hardly

available in the earlier years of our sample. Our variable is, however, highly correlated with a com-

bined ‘media access’ variable (0.80) and a variable capturing the number of computers per capita

(0.87) in those periods where both are available.18 As an alternative indicator for information avail-

ability we use information transparency from Williams (2014), with higher values indicating more

transparency. It is highly correlated with information transmission (rho=0.73).

We follow Hollyer et al. (2011) and include the share of data series in the areas economic policy

and debt that are missing for a particular country and year in the World Bank’s World Develop-

ment Indicators Database (2013), labeled as missing data.19 Higher values indicate a smaller share

of missing data, implying that more information is publicly available at both the central and lo-

cal level. It thus decreases the principal’s dependency on the respective other level, with more

information being available in cases where no delegation is chosen.20

Following a similar intuition, we use two further proxies for the importance of differences between

local and federal knowledge: An indicator measuring the degree of press freedom (taken from Free-

dom House 2011, on a scale from 0-100), and an indicator of perceived corruption (ICRG 2013,

rescaled from the original scale, ranging from 1-12). Higher values indicate more press freedom

and more corruption.

18‘media access’ combines access to TV, radio, papers, and internet (taken from Banks 2011). Using the media access
variable does not change our results, but substantially reduces the size of our sample.

19When we instead use the share of missing data in all categories of the World Development Indicators (2013) our
results are unchanged. We also calculated the share of missing data for four main indicators only (the rate of inflation,
budget balance, current account balance, domestic investment), which also did not affect our results.

20Note that the correlation between the number of telephone lines and missing data is weak, indicating that these mea-
sures account for different aspects of transparency. See Hollyer et al. (2013) for a detailed discussion of these differences.
Also see Dreher et al. (2017).

15



Importance of local knowledge: The importance of local knowledge increases with greater com-

plexity, which we proxy using textitethnic tensions, textitethnic fractionalization (‘heterogeneity’),

and textitmigrant share, as discussed above in the context of bias. Ethnic fractionalization relates

to the existence of language barriers and cultural differences that make local information more

important to the federal government. All three variables increase the dependence of the federal

government on local knowledge and should, therefore, lead to more decentralization.

Importance of federal knowledge: In many countries in our sample highly skilled labor is scarce.

Federal government jobs typically pay better and are held in higher regard than local government

jobs. Hence, if there is a shortage of highly qualified bureaucrats, they will favor jobs with the fed-

eral government. Accordingly, a lower overall level of education reduces the capacity and quality

of the local bureaucracy relative to the federal one. A higher educational quality reduces the local

government’s dependence on the federal’s knowledge and capacity and leads to more decentral-

ization.

The importance of the federal government’s knowledge increases when external risk is more preva-

lent. Given that negotiations with foreign authorities are the prerogative of the federal govern-

ment, its knowledge gains in importance. A greater reliance on international trade, measured by

trade openness, also makes the federal government’s knowledge more important. Negotiations on

important trade policies—like preferential trade agreements or negotiations in the context of the

World Trade Organization—fall into the realm of the federal government, which should render its

knowledge relatively more important. Oil production might also be important given that the federal

government’s knowledge matters more in oil-rich countries, for example due to tasks like working

with other governments to maintain a cartel (like the Organization of the Petroleum Exporting

Countries, OPEC), or building pipelines and other large-scale national and international projects.

In addition, oil companies in the bulk of oil-producing nations are often at least partly owned by

the central government with oil revenue making up a significant part of total government revenue.

Clearly, and as outlined above, some of the variables introduced here refer to both the influence of
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the agency problem and the importance of federal knowledge. Since the impact of such indicators

could be conflicting, the sign of the coefficient will show the net effect, that is, the impact that

dominates. Appendix G shows the correlations of all variables included in the analysis. Note in

particular that the correlations between the variables measuring the bias and the informational

variables are low. We would again like to stress that our estimates are not necessarily causal. The

variables of interest are correlated with a large number of potentially important omitted variables.

Moreover, some of the indicators might be determined by changes in decentralization, giving rise

to reverse causality (though this is partially mitigated by using lags of the explanatory variables).

We have however no reason to expect the bias to be systematically different between countries with

a federal or unitary constitution, which is a decisive distinction we aim to capture.

5 Method and basic results

We examine the determinants of expenditure decentralization using data for a maximum of 66

countries over the 1972-2010 period, with the respective sample size depending on the set of con-

trol variables being included. Given the lack of significant time variation in the decentralization

variable we have averaged the data over three years.21 Using OLS with standard errors clustered

at the country level, we estimate

Di,t = α+ β1Zi,t−1 + ηi + τt + ui,t, (4)

where Di,t represents expenditure decentralization in country i at period t, and Z is a vector con-

taining the (lagged) explanatory variables. In addition to the variables of interest, we include a set

of standard control variables.22 Finally, ηi and τt are region- and period-fixed effects, respectively,

and ui,t is the error term.23

21We replicated the analysis using averages of five years. While the number of observations is substantially lower, the
results hold.

22Economic control variables include (log) real per capita GDP, (log) land area (in square kilometers), (log) popu-
lation, the share of the urban population in total population and a binary variable indicating whether the country is
a democracy. Some of these variables might also relate to our hypotheses. With rising per capita GDP—and so eco-
nomic activity—the exchange of information becomes more important for the design of optimal policy. This variable is
obtained from the Penn World Tables and is measured in purchasing power parities (constant 2005 prices).

23We want to use cross-sectional variation for identification in addition to within-country variation due to the limited
variation in the dependent variable. The results are similar with a random effects model (Appendix H).
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Table 1 presents the results, using our first proxy information transmission. Column 1 reports the

coefficients of the standard variables that are most commonly used in decentralization studies.

Column 2 shows the first set of variables of interest which is available for a reasonably large number

of countries and years. Column 3 includes both.

Insert Table 1 here

The results of column 1 show that decentralization increases with per capita GDP and land size, at

the one-percent level of significance. To the extent that larger and richer countries are more diverse,

controlling for the other variables in the regression, this is in line with the model: greater diversity

increases decentralization. The size of population, urbanization, and the dummy for democracies

are not significant at conventional levels.

Column 2 turns to our variables of interest. As can be seen, decentralization increases with greater

heterogeneity (at the one-percent level of significance). This is in line with the model’s predictions.

First, greater heterogeneity makes the local government’s information comparably more important,

leading to decentralization. Second, it increases the agency bias. As specified above, a greater

bias has both a direct and an indirect effect, making the overall impact a priori ambiguous. The

direct effect is to increase the agency problem, thus reducing the local government’s incentive to

centralize (and vice versa). The indirect effect reduces information transmission, namely the amount

of information transferred by the federal to the local government under decentralization, leading

to centralization (and vice versa). On average, the direct effect seems to dominate the indirect one.

The results also show that decentralization increases with less openness to trade, better information

transmission, and better educational quality, all significant at the one-percent level. The negative

effect of trade openness on decentralization is intuitive. In more open economies, the importance of

externalities—implying a larger bias—and the federal government‘s knowledge is higher, making

centralization better-suited compared to more closed economies. The positive effect of educational
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quality is also in line with our hypothesis on the importance of federal knowledge: the larger avail-

ability of well-educated people allows local governments to recruit ‘better’ officials, making de-

centralization comparably beneficial. Oil rents and missing data are not significant at conventional

levels.24 Finally, better information transmission makes any difference in knowledge between the

local and the federal government less decisive and is on average related to more decentralization.

Column 3 includes the variables of interest in tandem with the control variables. Per capita GDP

is no longer significant at conventional levels, and trade openness also loses its significance. Het-

erogeneity is significant at the five-percent level and substantively important: an increase in het-

erogeneity by one standard deviation increases the share of subnational expenditures by about five

percent. The subnational share increases by more than eight percent with an increase of information

transmission by one standard deviation. An increase of one standard deviation in educational quality

increases the local share of expenditures by about five percent. All of these effects are substantial

in size, significant at the five-percent level at least, and jointly explain a significant share of the

variation in the dependent variable. This supports the relevance of our model.

Column 4 adds the variables that are available for a reduced sample only. Note that changes in

coefficients might partly be due to changes in sample size rather than the impact of these additional

variables. Overall, however, the results are similar. The exceptions are the country’s land area and

the quality of information transmission, which are no longer significant at conventional levels. Trade

openness becomes significant (again), at the ten-percent level, with a negative coefficient.

Turning to the additional control variables, decentralization significantly increases with a larger

migrant share in the population and lower risk of external conflict. The coefficients are significant

at the five- and one-percent level. A larger migrant share reflects greater heterogeneity, which in

turn makes more decentralization optimal. An increase in the share of migrants by one standard

deviation implies an increase in decentralization by nearly seven percent. Larger risks increase the

24Note that the missing data variable from Hollyer et al. (2011) remains insignificant when we omit information trans-
mission from the regression, while the effect of information transmission is unchanged when we exclude Hollyer et al.’s
indicator.
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importance of federal knowledge and thereby decrease the optimal level of decentralization, given

the larger role of externalities. It is also economically significant, as an increase of one standard

deviation would reduce the subnational expenditure share by over nineteen percent. In summary,

the evidence highlights the importance of local and federal knowledge, as well as the importance

of externalities in the design of a country’s degree of decentralization. Overall, the results are

more in line with the model’s predictions when the local governments decide on the degree of

centralization.

Column 5 of Table 1 turns to the two components of the bias. In order to disentangle the coun-

tervailing effects of knowledge and bias, we add an interaction of information transmission with

heterogeneity to our preferred specification in column 3. Greater heterogeneity leads to a higher op-

timal degree of decentralization, as local knowledge becomes more important. As can be seen, the

coefficient of the interaction term is positive and significant at the one-percent level. On average,

the effect of heterogeneity increases with better quality of information transmission, i.e., when the gap

between federal and local knowledge is smaller. Thus, for any given bias, decentralization becomes

more likely with easier availability of information, as predicted by the model when the status quo

is decentralization.

Insert Figure 3 here

Turning to the second component of the interaction, the bias, note that decentralization should

increase with a larger bias if the local government is the principal, and decrease otherwise. This

argument, however, overlooks the fact that an increase in the bias also has the (indirect) effect of

reducing the amount of communication, thus making decentralization more costly from the local

government’s perspective (and centralization more costly from the federal government’s perspec-

tive). As outlined above, the interaction between the two allows us to differentiate between the

direct and the indirect effects. Specifically, with the local government as principal, we expect to

find that a greater bias increases centralization only when information transmission is low. The
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positive interaction in column 5 confirms this intuition. Figure 3 shows that the marginal effect of

heterogeneity on decentralization becomes positive and significant only for high levels of informa-

tion transmission. It is insignificant when information transmission is low. While these results for the

overall sample seem consistent with the prediction when the local government as principal, our

model suggests that they might hide considerable heterogeneity.

6 Who is the principal and who is the agent?

We therefore split the sample in two sub-groups according to whether the federal or the local

government is more likely to have the final say on the degree of decentralization. This allows

us to test the predicted differences between the two regimes. As it is arguably hard to decide

which empirical proxy is most likely to capture our theoretical notion of principals and agents, we

show results using a broad range of indicators. First, we consider whether a country is federal or

unitary. Classifications are available from Norris (2008) and Elazar (1995), the latter being updated

by Treisman (2008). Second, we distinguish countries where the constitution explicitly grants sub-

national governments residual power to legislate from those where all legislative power remains

with the central government (Treisman 2008). Beck et al. (2001) provide data indicating whether

sub-national governments have authority over taxing, spending, or legislating. In this case, they

can directly influence the degree of expenditure decentralization. Third, we divide the sample

based on the fact that in some countries sub-national governments are locally elected (Treisman

2008). Direct election by voters increase the legitimacy and discretionary power of subnational

governments, so that it becomes more difficult for the federal government to resist and impede

changes they propose. Online Appendix I shows how individual countries are classified according

to the different measures.

Ideally, we would like to test our hypotheses on the importance of who is in charge of deciding

about decentralization in a model including country fixed effects. However, the noise-to-signal

ratio with the available data is so high that the coefficients of all variables in such a model be-

come insignificant at conventional levels. Rather than including country fixed effects, we therefore
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address the main reason for their presence—unobserved omitted variables that are related to the

decentralization ratio—by controlling for the level of decentralization in the first period in all of the

following models. Under the assumption that omitted factors only have an influence on the level

and not on the change in decentralization and are time-invariant, this should mitigate a potential

bias.

Insert Table 2 here

Table 2 shows the results, focusing on the interaction between bias and information. The table

employs both proxies for the importance of private information: information transmission and in-

formation transparency, and the five different definitions of whether a country is federal or unitary.

While the theoretical effect of heterogeneity as a proxy for bias and importance of information is

ambiguous in the overall sample, our model yields clearer predictions when we take institutional

differences into account. For a given level of heterogeneity, an improvement in information trans-

mission reduces the importance of federal information, leading to more decentralization with the

local government as the principal (’agenda-setter’). Facing the trade-off between loss of control and

loss of information, the local government is less willing to give up part of its authority in exchange

for informational gains. This should be reflected in a positive interaction between the information

variable and heterogeneity. On the contrary, if the central government maintains the final decision

rights, better access to information means less reliance on local information. In this case, we would

expect a negative interaction. Most importantly, we want to test significant differences between the

two cases, which would support the relevance of the theoretical distinction we highlight.

The results are in line with our predictions and surprisingly robust across the five indicators and

both information variables. In all specifications, the interaction between heterogeneity and our proxy

for information is positive and significant at least at the five-percent level in federal countries, while

it is negative or not significantly different from zero in unitary countries. The number of observa-

tions that are classified as local or federal agenda-setter differs across indicators, but the difference
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between the interaction terms is significant in all regressions (tested employing a seemingly unre-

lated regression model, with corresponding p-values shown in the table).

Insert Figure 4 here

Insert Figure 5 here

Figures 4 and 5 illustrate the differential effects for the specification using information transmis-

sion and Elazar’s (1995) classification, which results in the most equal share of federal and unitary

states. Figure 4 depicts the marginal effect of better information transmission on decentralization

for federal states. For low levels of information transmission, higher heterogeneity does not lead to

more decentralization. Only above a certain level of information transmission does higher hetero-

geneity make local governments opt for more decentralization. The intuition is simple: the higher

the perceived misalignment of interest, the fewer tasks local governments want to delegate to the

central one. However, decentralization is also limited by the need of local governments to utilize

information from the center. Thus, heterogeneity only has a positive effect on decentralization when

it is sufficiently easy for the local government to independently access federal information. The

opposite holds when the central government is the agenda setter. If information transmission is

of poor quality, greater heterogeneity makes the central government decentralize more, arguably

to cope with the increased importance of local information. When access to local information is

easier, the central government—being aware of the increased misalignment in interests—does not

need to decentralize. This is in line with Figure 5, which shows the marginal effect for unitary

states.

7 Conclusions

This paper examines the endogenous allocation of control rights in federations by explicitly relating

the quality of the information supplied by local governments to the federal government (and vice

versa) to the misalignment of interests between the two. The results show that, for a given agency
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bias, and when the local government decides about the degree of centralization, the informational

advantage of the federal government must be strictly greater than the informational advantage of

the local governments for the centralization scheme to be optimal.

We disentangle the centralization and decentralization schemes by focusing on the interaction be-

tween the agency bias and information transmission. When control rights remain with the local

levels of government, and the quality of information transmission is high, the effect of the agency

bias on decentralization should be higher. This is the case because local governments depend less

on central information, and thus react to a larger misalignment of interests by increasing decentral-

ization, which provides more room for deviation from the federal government‘s preferred policies.

When control rights remain with the federal government, higher quality of information transmis-

sion means less reliance on local soft and unverifiable information. Thus, the federal government

will react to a larger misalignment of interests by increasing centralization.

We test the model’s implications by focusing on expenditure decentralization, relating the degree

of fiscal decentralization to information transmission and the size of the bias. Controlling for

country-characteristics, their economic performance, and for ‘political’ motivations, we find em-

pirical results consistent with the theory. Overall, better information transmission leads to more

decentralization, which is consistent with the model when the status quo is decentralization. Het-

erogeneity captures the importance of local knowledge and the agency bias. While greater impor-

tance of the local government’s knowledge leads to more decentralization, the impact of the bias

is less straightforward, as it is influenced by who has the final control rights over the degree of

decentralization. In our overall sample, we find that the effect of heterogeneity on decentraliza-

tion increases with better quality of information transmission. This positive interaction is in line

with the case where control rights lie with local governments, but masks considerable differences

between unitary and federal states.

To measure these differences, we use five distinct constitutional and statutory country character-

istics to separate countries where the federal government is more likely to be the principal from
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those where the local governments have more political power to decide on the degree of decen-

tralization. As predicted by our model, when the local government is the principal, an increase in

the bias leads to decentralization only when the quality of information transmission is relatively

high. When the federal government is the principal, the interaction is negative but insignificant.

Most importantly, there are significant differences between the two regimes, which supports the

importance of the mechanisms highlighted in our model.

Important policy implications arise from these findings. This holds both at the country level and

for supranational institutions like the European Union, in which centralized fiscal spending is rare

even among groups of nations that coordinate on many policy areas, such as the Eurozone (e.g.,

Simon and Valasek 2017). In the case of the EU, for example, centralization may be too low as a con-

sequence of the bias in objectives between the member states and the institutions of the European

Union. More specifically, the allocation of control rights over policies may sub-optimally remain

with local governments (the member states) in certain areas, under-exploiting the knowledge of

the EU Institutions in the presence of a bias.
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Online Appendix: NOT FOR PUBLICATION

Appendix A: Definition and properties of the communication game

This Appendix provides the definition of the communication game and the properties of the equi-
librium outlined in Section 3.

Let t ∈ [0, F ] denote the message that the federal government sends to the local, when asked to
offer its advice. Let q (t| f) denote the density function that the federal government sends message
t when it has observed f. q (t| f) is the reporting rule chosen by the federal government. Let p(l, t)
be the policy chosen by the local government, given the federal government has sent message t to
the local government. We then have:

Definition 1 A Perfect Bayesian Nash Equilibrium of the communication game consists of a reporting rule
q (t| f) and an action rule for the local government p(l, t) such that:

i) for each f ∈ [0, F ] ,
´

R
q (t| f) dt = 1. If t∗ is in the support of q (t| f), t∗ is such that:

t∗ = argminLFed =

ˆ L

0
[p(l, t)− p∗F ]

2fL(l)dl, (A.1)

and
ii) for each t, p(l, t) solves

p(l, t) = argminLLoc =

ˆ F

0
[p(l, t)− p∗L]

2 g (f | t)df, (A.2)

where g (f | t) = q(t|f)fF (f)
´ F

0
q(t|θ)fF (θ)dθ

.

According to condition (i), the reporting rule q (t| f) chosen by the federal government minimizes
the federal government’s expected loss, given the local government’s action rule p(l, t). In other
words, the equilibrium reporting rule q (t| f) induces the local government to choose policies p(l, t),
which minimize the expected loss of the federal government. Condition (ii) simply says that the
local government responds optimally to each federal government report t. Namely, the local gov-
ernment uses Bayes’ rule to update its prior on f, given the federal government’s reporting strat-
egy and the signal received. Then, given the federal government’s report t and the posterior den-
sity function of f given t—that is, g (f | t)—p(l, t) minimizes the local government’s expected loss.
Crawford and Sobel (1982) show that this communication game does not have a full revelation
equilibrium, but that there are multiple equilibria which are all partition equilibria. More specif-
ically, the state space [0, F ] is partitioned into intervals and the federal government only reveals
which interval the true value of f belongs to. The following characterizes the relevant equilibria
of the communication game.

Proposition 1 There exists at least one equilibrium with the following properties: there is a positive integer
N , such that one can define a set of N +1 real numbers, with generic element denoted by fi, such that
0 = f0 < f1 < ... < fN−1 < fN = 1, and

(a) q (t| f) is uniform, supported on [fi, fi+1] , if t ∈ (fi, fi+1);

(b) p(l, t) = l + fi+fi+1

2 − bL, for all t ∈ (fi, fi+1).

Moreover:

(i)
´ L

0

[
l + (fi+fi+1

2 )− (l + fi)−B
]2

f(l)dl =
´ L

0

[
(l + fi)−

[
l + (fi−1+fi

2 )
]
+B

]2
f(l)dl;
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(ii) f0 = 0; fN = F .

Proof: The proof follows directly from Theorem 1 in Crawford and Sobel (1982). �

Condition (i) is an ‘arbitrage’ condition which says that for states of nature that fall on the bound-
aries of two intervals the federal government must be indifferent between the actions (p(l, t)) on
these two intervals. Condition (i) defines a second order linear differential equation on fi, while
condition (ii) specifies its initial and terminal conditions. Since the federal government is not in-
formed on the true value of l, when choosing t, it will take the expected value of l, that is L/2. The
arbitrage condition (i) then reduces to, for i = 1, ..., N − 1,

L

2
+

(
fi+1 + fi

2

)
−

(
L

2
+ fi

)
−B =

L

2
+ fi −

[
L

2
+

(
fi−1 + fi

2

)]
+B, (A.3)

from which it implies
fi+1 = 2fi − fi−1 + 4B. (A.4)

This second order linear difference equation has a class of solutions parameterized by f1 (given
that f0 = 0)

fi = if1 + 2i(i− 1)B, i = 1, ..., N − 1. (A.5)

Given that fN = F it is the case that

f1 =
F − 2N(N − 1)B

N
, (A.6)

which, using (A.4) and substituting for the value of f1, becomes

fi =
iF

N
− 2i(N − i)B, i = 1, ..., N. (A.7)

From (A.7) it follows that

fi − fi−1 =
F

N
+ 2(2i−N − 1)B, (A.8)

where the width of the interval increases by 4B for each increase in i.

Notice that the centralization game is entirely symmetric to the decentralization game. As before,
the government’s report r is determined by a partition {li} of [0, L] . Again, it is possible to define a
reporting rule q (r| l) and a posterior belief

g (l| r) =
q (r| l)fl(l)

´ L

0 q (r| η)fL(η)d(η)
, (A.9)

such that, given the report r ∈ [li, li+1], the federal’s expected value of l is (li + li+1) /2 (poste-

rior mean of the random variable l̃, given r). Thus, the federal government will implement the
following policy:

p(l, r) =
li + li+1

2
+ f + bF if r ∈ [li, li+1] , i = 1, ..., N − 1. (A.10)

The partition {li} of [0, L] is computed using the conditions (i) and (ii) in Proposition 1, in a similar
way as above, that is:

lN−i − lN−(i−1) =
L

N
− 2(2i−N − 1)B, (A.11)

where the width of the interval decreases by 4B for each increase in i. �
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Appendix B: Derivation of federal and local governments’s ex ante expected losses

Under decentralization, following Proposition 1 and using (A.8), the federal government’s ex ante
expected loss for the equilibrium of size N is given by

LFed
Dec(N,B, F ) =

ˆ F

0
(p(l, t)− p∗F )

2 g (f | t)df,

=

ˆ F

0

(
l +

fi + fi+1

2
− bL − l − f − bF

)2

g (f | t)df,

=
1

F

N∑

i=1

ˆ fi

fi−1

(
fi−1 + fi

2
− f −B

)2

df,

=
1

F

1

12

N∑

i=1

(fi − fi−1)
3 +

1

F
B2 (f0 − fN ) ,

=
1

12

N∑

i=1

[
F

N
+ 2(2i−N − 1)B

]3
+

1

F
B2 (f0 − fN ) ,

= σ2
f +B2 (f0 = 0; fN = F , see Proposition 1), (B.1)

Here, D stands for decentralization and σ2
f is the ex-ante residual variance of f , that is the uncer-

tainty about f faced by the local government before being reported by the federal government the
equilibrium signal t, which is given by

σ2
f ≡

F 2

12N2
+

B2
(
N2 − 1

)

3
, (B.2)

and it is decreasing in N , the expected degree of informativeness of the federal government’s mes-
sage.

On the other hand, the local government’s ex ante expected loss is given by

LLoc
Dec(N,B, F ) =

ˆ F

0
(p(l, t)− p∗L)

2 g (f | t)df,

=

ˆ F

0

(
l +

fi + fi+1

2
− bL − l − f + bL

)2

g (f | t)df,

=
1

F

N∑

i=1

ˆ fi

fi−1

(
fi−1 + fi

2
− f

)2

df,

=
1

12

N∑

i=1

(fi − fi−1)
3 ,

=
1

12

N∑

i=1

[
F

N
+ 2(2i−N − 1)B

]3
,

= σ2
f , (B.3)

with the last equality following again from equation (B.2). Since both players’ ex ante expected
loss is decreasing with N , Crawford and Sobel assume that both agents coordinate on the most
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informative equilibrium N(F,B), which is thus a focal equilibrium.25

Under centralization, following Proposition 1 and using (A.11), the federal government’s ex ante
expected loss for the equilibrium of size N is given by:

LFed
Cen(N,B, F ) =

ˆ L

0
[p(f, r)− p∗F ]

2 g (l| r)dl,

=
1

L

N∑

i=1

ˆ li

li−1

(
li + li+1

2
+ f + bF − f − l − bF

)2

df,

=
1

L

N∑

i=1

ˆ li

li−1

(
li−1 + li

2
− l

)2

df,

=
1

L

1

12

N∑

i=1

(li − li−1)
3

=
1

L

1

12

N∑

i=1

[
L

N
+ 2(2i−N − 1)B

]3
,

= σ2
l , (B.4)

where σ2
l is the ex-ante residual variance of l, that is the uncertainty about l faced by the federal

government before being reported by the local government the equilibrium signal r, which is given
by

σ2
l ≡

L2

12N2
+

B2
(
N2 − 1

)

3
. (B.5)

On the other hand, the local government’s ex ante expected loss is given by

LLoc
Cen(N,B, F ) =

ˆ L

0
[p(f, r)− p∗L]

2 g (l| r)dl,

=
1

L

N∑

i=1

ˆ li

li−1

(
li + li+1

2
+ f + bF − f − l + bL

)2

df,

=
1

L

N∑

i=1

ˆ li

li−1

(
li−1 + li

2
− l +B

)2

df,

=
1

L

1

12

N∑

i=1

(li − li−1)
3 +

B2

L

N∑

i=1

(li − li−1)

=
1

L

1

12

N∑

i=1

[
L

N
+ 2(2i−N − 1)B

]3
−

B2

L
(l0 − lN )

= σ2
l +B2 (l0 = 0; lN = L, see Proposition 1) . (B.6)

�

25There are, in general, multiple equilibria but, as in Crawford and Sobel (1982), one can argue that agents would
reasonably coordinate on the one whose partition has the greatest number of elements. The reason is that before the
sender observes her private information, this is Pareto-superior to all other equilibria.
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Appendix C: Proof of statements in Sections 5 and 7

The statement given in Section 5 follows directly from Proposition 2 below. By comparing its ex ante
expected loss under decentralization (LFed

Dec(N,B, F )) with the one it incurs under centralization
(LFed

Cen(N,B, F )), the federal government determines whether or not to retain its control rights over
policies.

Proposition 2 The federal government prefers decentralization if and only if L ≥ F (L,B), where F (L,B)
is continuous and increasing in L and, for any B, F (L,B) < L.

Proof: The proof follows Theorem 1 in Harris and Raviv (2005). �

The statement given in Section 7 follows directly from Proposition 3 below. By comparing its ex ante
expected loss under decentralization (LLoc

Dec(N,B, F )) with the one it incurs under centralization
(LLoc

Cen(N,B, F )), the local government determines whether or not to retain its control rights over
policies.

Proposition 3 The local government prefers centralization if and only if F ≥ L(F,B), where L(F,B) is
continuous and increasing in F and, for any B, L(F,B) > F .

Proof: The proof follows Theorem 1 in Harris and Raviv (2005). �
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