ETHz(irich ™) University of

14/
010/0{@010@; oLos

; : oy,
CloIns s Oro
i '0/57‘/01“(?!:?{{);5/@'5; 4 [/ /\_ / x .,_1/“,,01 Lo

fiﬁ.-

Information transmission within federal fiscal

architectures: Theory and evidence

Axel Dreher, Kai Gehring, Christos Kotsogiannis, Silvia Marchesi

CIS Working Paper No. 85
October 2015

Center for Comparative and International Studies (CIS)




Information transmission within federal fiscal architectures:
Theory and evidence

Axel Dreher Kai Gehring Christos Kotsogiannis
Heidelberg University University of Zurich University of Exeter

Silvia Marchesi
University of Milano Bicocca

October, 2015

Abstract: This paper explores the role of information transmission and misaligned interests across
levels of governments in explaining variation in the degree of decentralization across countries. We
analyze two alternative policy-decision schemes—’decentralization” and ‘centralization’— within
a two-sided incomplete information principal-agent framework. The quality of communication de-
pends on the conflict of interests between the government levels and on which government level
controls the degree of decentralization. We show that the extent of misaligned interests and the
relative importance of local and central government knowledge affect the optimal choice of policy-
decision schemes. Our empirical analysis shows that countries’” choices depend on the relative
importance of their private information. Importantly, the results differ significantly between uni-
tary and federal countries, in line with our theory.
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1 Introduction

During the last decade there has been a resurgence of interest in decentralization around the world.
Decentralization, or federalism, has been seen as the appropriate government structure to ensure
an efficient allocation of resources and to promote accountability.! At the same time, there have
been extensive debates on how much authority to delegate to the European Union, which is a his-
torically unique example of centralizing certain policy areas in a federation of distinctly heteroge-
neous countries with often diverging interests.?2 The implementation of decentralization policies,
however, has varied substantially across countries and, in many cases, it has been problematic or
not fully successful.> The main reason has been that successful decentralization requires an ef-
fective allocation of responsibilities across levels of government, which, in turn, requires effective

communication of information that is distributed across different levels of policy decision-making.

That policy decision-making in federal economies is liable to asymmetric information (moral haz-
ard and adverse selection) has not gone unnoticed in the literature, but the emphasis has predom-
inantly been on the unverifiability of information regarding preferences for public goods and pro-
duction technologies. With the notable exception of Kessler (2014), the role of the federal and local
governments’ differential access to information and the importance of their effective communica-
tion have been neglected. This paper aims to fill this gap by focusing on the relative importance of
local and central government knowledge as a determinant of the optimal degree of decentralization

across countries when preferences across levels of government are misaligned.

More specifically, this paper identifies the transmission of information between government levels,
under misaligned interests between them, as an additional element that determines the optimal al-
location of policy decision-making and the degree of decentralization in a country. We show that
the degree of decentralization is not only determined by ‘communication’, but also by institutional
differences between unitary and federal states. These differences explain the different impact that

the importance of private information of government levels has on the decentralization choice.*

!The idea that fiscal federalism brings a better allocation of resources because local governments are better informed
than federal ones can be traced back to von Hayek (1945). Tiebout (1956), in the same spirit, also argued that competition
of jurisdictions for mobile consumers will bring about an efficient allocation of resources. See also Musgrave (1959)
and Oates (1972). Frey and Luechinger (2004) argue that decentralization increases stability by reducing terrorism; see
Dreher and Fischer (2010) for an empirical test of this hypothesis.

2 An issue of current policy concern in the EU, and one that is likely to dominate policy discussions in the years to come
is whether the current EU system of financing is fit for purpose to deliver the EU’s objective as laid out in the Treaty. This,
naturally, brings both the composition of EU expenditure and own-tax financing to the fore in those discussions, themes
that raise the issue of expenditure allocation across the levels of governance in the EU and coordination between and
across levels of government. With the aggravation of the eurozone crisis, a European Fiscal Union has been advocated
for by scholars (e.g., Marzinotto et al. 2011) and policy makers (e.g., Trichet 2011).

3This was most notably the case in sub-Saharan African countries (Daflon and Madies 2013).

*1t is worth emphasizing from the outset, however, that the focus is not on the precise nature of misaligned inter-
ests. These can arise through various channels, such as, for example, externalities, politics and lobbying (the intensity



There are prominent examples that governments react to changes in the relative importance of
local and central knowledge by adjusting their level of decentralization. France, for instance, is
traditionally a highly centralized country whose constitution grants final control over the states’
structure to the central government. Still, as a consequence of the increasing complexity of French
society (Cole 2006, Crozier 1992, Caillose 2004), and the increasing importance of ‘local” knowl-
edge (Montricher 1995), the government passed a series of reforms in the 1980s and 2000s that
aimed to increase decentralization.” Despite this ongoing process of decentralization, however, lo-
cal decision-makers remain substantially constrained by the central government bureaucracy. The
center keeps hold of the ultimate decision-rights in many political areas which reflects the strong

unitary French tradition.

Germany, in contrast, emerged from a group of historically independent and distinct states, which
is reflected in its federal state structure that makes important political decisions subject to the agree-
ment of state or local governments. Recently, the rising importance of externalities and of central
coordination in some areas (e.g., environmental policy and trade policies) resulted in increased
centralization of some related policies (Koch and Krohn 2006).° The state governments, however,
have used their legislative power in the federal state structure to resist a more extensive centraliza-
tion by retaining the right to deviate from national legislation in important areas (Chandna 2011,
Ipsen 2006). Thus, the importance of private information seems to affect the level of decentraliza-

tion, but we still observe surprisingly large differences between unitary and federal countries.

Our analysis uses a two-sided incomplete information principal-agent framework, in which the
transmission of information (assumed to be costless) between local and federal governments is
‘soft” and cannot be verified or is prohibitively costly to verify. Whenever the interests of the two
levels differ, however, the quality of the information will depend on such conflict of interests, with
each level of government rationally expecting the information transmitted by the other govern-
ment to be distorted (cheap talk game). Within this broad perspective, this paper focuses on the
comparison of two types of incentive structures, relative to the quality of the transmitted informa-
tion: ‘centralization” and ‘decentralization.” Under centralization the control rights over policies
are assigned to the federal government, whereas under decentralization it is the local governments

which own the control rights over policies.

Of particular interest is the possibility of delegation (either by the federal or the local governments)

of which may differ across the various levels of government). All that matters for the present analysis is that such
misalignment exists.

*Between 1990 and 2010 the sub-national share of government expenditures increased from 18% to 21%. Decentral-
ization was seen as an answer to the revival of ethno-territorial identities and cultural, linguistic, and territorial defense
movements that reflect an increasing bias in the interests of the central government and the individual departements or
regions (Chartier and Larvor 2004, Keating et al. 2003, de Winter and Tiirsan 1998).

Germany’s sub-national expenditure share decreased from 46% in 1991 to 43% in 2010.



in policies which can arise given local knowledge of policies. If the decision to decentralize is made
by the federal government, it might opt for delegating policies to the local government in order to
be able to better utilize local knowledge. But the local government could decide, too, to delegate
control to the federal government to benefit from the federal government’s superior information.
If the federal government opts for decentralization, the local government’s knowledge will be fully
utilized for the design of the policies, whereas the federal government’s own information will 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 reporting bias) will be avoided.
The design of the chosen policies will then only partially make use of the local government’s
knowledge. Alternatively, if the decision to centralize (decentralize) is made by local authorities,
then, for given agency bias, the informational advantage of the federal (local) government must be
strictly greater than the advantage of the local (federal) government for the centralization (decen-
tralization) scheme to be optimal. Therefore, the optimal allocation of control rights over policies
will depend on the relative importance of the two parties” information, as well as the size of the
agency bias, which simultaneously affects the amount of information transmitted and the degree

of (de)centralization chosen.

Agency bias, given by the extent to which interests across government levels are misaligned, can
therefore affect equilibrium outcomes. Intuition might suggest that more misaligned incentives
between the two levels of government will lead to more (less) centralization when the federal (local)
government is the principal. This reasoning ignores that the agency bias also influences the quality
of communication. The reason for this is that an increase in the agency bias reduces the amount of
information transferred by the local governments to the federal government in the centralization
scheme and so the federal government’s incentive to decentralize may increase. But an increase in
the bias also reduces the quality of information transferred by the federal to the local government
under decentralization, thereby increasing the attractiveness of centralization. The extent to which
an increase in the misalignment of interests between the federal and local governments leads to
centralization or decentralization is, therefore, ambiguous and depends on the relative importance

of the information owned by the two levels of government.

An immediate empirical implication of the theoretical analysis is to investigate the degree of ‘deci-
sion power’ of the federal government to override local government decisions in relation to infor-
mation transmission problems. We demonstrate the importance of the model in a cross-sectional
panel analysis of sub-national expenditure decisions over the 1972-2010 period. The empirical

analysis confirms the theoretical prediction of the model that relative importance of the local and



federal information, as well as the bias between national and sub-national governments, affects the
degree of decentralization. As predicted by the model, the results differ according to whether the

federal or the local governments have the right to decide on the share of subnational expenditures.

The paper is organized as follows. Section 2 briefly discusses the related literature, while Section
3 develops the model. Section 4 discusses the equilibrium in the centralization and in the decen-
tralization case when the federal government is the principal, while Section 5 analyzes the case in
which the local government is the principal. Section 6 describes the main variables of the empirical
analysis; Sections 7 and 8 show the empirical model and results. Finally, Section 9 summarizes and

concludes.

2 Related literature

This paper relates to several strands of literature. The first is the cheap-talk literature building on
the seminal work by Crawford and Sobel (1982). This strand of literature considers the conflict of
interests between the owner of a firm and its managers (see, for example, Dessein 2002) or between
its CEO and its division managers (as in Harris and Raviv 2005). More specifically, assuming one-
sided private information, Dessein (2002) examines the optimal allocation of authority inside an
organization with the aim of enhancing the use of (managers’) private information. He identifies a
trade-off between loss of control (under delegation/decentralization) and loss of information (un-
der centralization). His main result is that delegating control to the manager is optimal unless the
bias between the owner and the manager is so large that communication transmits hardly any pri-
vate information. Harris and Raviv (2005) provide a rationale for actual communication between
a CEO and the division managers in a two-sided private information framework.” Though there
are similarities between the theory of the firm and that of fiscal federalism—namely the hierarchi-
cal organization structure and the structure of incentives—there are also distinct differences, most

notably in the different functions implemented by firms and governments.®

The second strand of literature emphasizes political incentives (as in, among others, Boadway et
al. 1996, Raff and Wilson 1997, Bucovetsky et al. 1998, Bordignon et al. 2001, Lockwood 2002, and
Kotsogiannis and Schwager 2008) within a decentralized system of governments. More recently,
Kessler (2014)—using the cheap talk model of Crawford and Sobel (1982)—analyzes 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

"For a theoretical and empirical application of two-sided incomplete information—using the IMF’s structural adjust-
ment programs—see Marchesi ef al. (2011).

8For example, it is reasonable to think of the difference in the objectives (and so the agency bias) between the CEO
and the managers as being smaller than that between government levels.



misaligned interests between government levels make communication incomplete, leading to in-
efficiencies in federal spending decisions (either universalism or uniformity).® Like Kessler (2014),
we analyze issues of communication in a decentralized economy, but unlike her we focus on com-
munication 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.

This contribution also relates to the literature on state formations (as in, for example, Alesina and
Spolaore 2003 and Spolaore 2013) as well as to the emerging literature on the structure of fiscal
unions.1? Like in this literature, we also consider the trade-off between the benefits from economies
of scale and the internalization of externalities versus the costs of combining heterogeneous popu-
lations and the partial use of local private information. We formalize this trade-off in an alternative
way, that sheds also light on the benefits of a fiscal union in the presence of misaligned interests

between participating countries.

Finally, the contribution of this paper is also empirical. Following Oates (1972), several contribu-
tions have analyzed the determinants of the degree of fiscal decentralization. Wallis and Oates
(1988), for instance, investigate the socio-economic determinants, whereas Panizza (1999) identi-
ties ethnic fractionalization (used as a proxy for heterogeneity in tastes) as a determinant of fiscal
decentralization. Panizza (1999) concludes that country size and income per capita are the two
factors that are most clearly, and positively correlated with fiscal decentralization. Treisman (2006)
identifies size, colonization, and economic development as the most robust correlates of fiscal de-
centralization. More recently, a large number of empirical contributions have emerged that investi-
gate the determinants of decentralization (Blume and Voigt 2011, Bahl and Wallace 2005, Bodman
et al. 2010), with some extending the scope of the literature by looking at decentralization in sub-
categories of government expenditures (Letelier 2005, Sacchi and Salotti 2012, 2013). None of these
contributions, however, identifies (in a cross-country context) the role of information as a possible

determinant of the degree of decentralization.

9Kessler (2014) revisits Oates’ (1972) decentralization theorem in a world of incomplete information and strategic
communication in which policy uniformity is not assumed from the outset, but is a direct consequence of the inability
of local governments to credibly communicate information about local tastes to higher levels of government. Similarly
to Oates (1972), she identifies a trade-off between loss of coordination, under local authority, and loss of information,
under federal authority (increasing in the number of districts).

!%Fiscal unions could be considered beneficial for many different reasons: creating greater equality or greater insur-
ance among union members (Morelli et al. 2012 and Fahri and Werning 2012); helping to manage frictions in a culturally
dishomogeneous community (Guiso et al. 2013) or having a discipline effect by reducing the scope for local moral hazard
by its single members. More generally, Alesina et al. (2005) have shown that the size of an international union depends
on a trade-off between the benefits of policy coordination and the cost of endogenous policymaking at the union level.



3 Modeling communication between government levels

The framework relies on the model of Marchesi et al. (2011), which we modify in order to be appli-
cable to the issues central to this paper. The main change with respect to Marchesi et al. (as well as
to Harris and Raviv 2005), besides the different environment in which we investigate the cheap talk,
is the distinction between two regimes according to who is the principal. While in Marchesi et al.
(2011), the multilateral organization is always the principal (deciding on whether or not to allow
the recipient of an IMF program freedom in designing reforms) in our framework, the constitu-
tionally granted rights determine the role of the principal and that of the agent. More specifically,
depending on the status quo, the principal could either be a federal government delegating more
decision-power to the local authority, or a local government delegating more decision-power to
the central one. This distinction across regimes will become crucial when we test our theoretical

predictions in Section 7.1.

The model features two players—federal and local governments—that possess different types of

information both required for the design of optimal policy as defined by

p=l+ ], M)

where [ and f are stochastic variables that proxy for information observed only by the local and,
respectively, the federal government. / and f are independently and uniformly distributed on the
intervals [0, L] and [0, F], respectively, understood to mean that the larger the interval [0, L] ([0, F]),

the larger the informational advantage of the local (federal) government.

To simplify the analytical setting, we focus here on the interaction between a central government
and one local government (taken as the ‘representative region’), which is assumed not to cover the
same population as the central government. Thus, we do not allow here for any interaction be-
tween different decentralized regions but simply focus on the average one. While this assumption
is strong, it allows us to focus on the issue of information transmission and on its implications for
the choice of centralization vs. decentralization. Due to the interdependency in communication
strategies, a model with multiple local regions will be much more difficult to analyze. Importantly,
it would not add relevant insights given that data to empirically distinguish the degree of decen-

tralization of different regions within a country do not exist.

The local government’s superior information over / could, for example, originate from its greater
proximity to the ‘local business environment’ relative to federal government officials or from bet-
ter knowledge about the need and demand, as well as the chances and risks, of local investment

projects.!!

"This can also be viewed in the context of fiscal unions, for example in the European Union. The EU Commission



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
informational value about, at least partly, confidential issues such as military matters or activities
related to the negotiation and implementation of commercial treaties or multilateral activities. The
federal government is, therefore, better equipped to take country-wide economic conditions into
account when choosing an appropriate policy vector for the country. 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.!? 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
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 of the state of the world. 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 benevolent and assumed, for simplicity (and analytical tractability),
to minimize the square of the distance between the implemented policy vector p and the federal

government’s preferred policy vector p}, given by

W =w" — (p—pp)*. (2)
Similarly, the local government maximizes

W =w" - (p—p})* ()

which is monotonically decreasing in the distance between the actually implemented policy p, and

needs the member states to examine and evaluate the necessity and effectiveness of investment projects; on the other
hand, the interests of member states might deviate from those of the Commission. Local capture, for instance, is often
cited as a reason for the misuse and waste of EU Cohesion Fund resources in member countries by the European Court
of Auditors.

'2The 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.



the local government’s preferred policy p;. The optimal policy choice of the local government

deviates from the economy-wide optimal policy p* (given by (1)) by a factor by, > 0 and is given by

pp =p" —br. (4)

by, proxies for all factors that might lead to a deviation of the local government’s preferences from
p*: re-election concerns (election mechanisms need not be the same as at the federal level), different

time-horizons, or the pressure of local interest groups.!3

Similarly, the optimal policy of the federal government, p},, also differs from the economy-wide

optimal policy in the sense that
Pp =P +br, (5)

with by > 0. A possible (but not the only) interpretation of br is the existence of externalities
created by non-cooperative behavior on the part of the local governments. When choosing poli-
cies local governments do not internalize the impact of their policy actions on their neighboring
localities (for example, when deciding whether or not to provide tertiary education, regulation,
roads, 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. This implies—following

from (4) and (5)—that the difference in optimal policies
Py —pL=p" +bp—(p"—by)=bp+b, =DB. (6)
B reflects the extent of policy bias.

The next sections turn to the analysis of the communication game between the federal and local
governments under centralization and decentralization and under the two alternatives we are in-
terested in: Section 4 analyzes the case in which the status quo is a unitary country, where the federal
government has the final decision rights or veto powers on whether or not to delegate decision-
making power to the local governments (as, for example, in France, the United Kingdom, and
Sweden). In unitary states, decision-making power or autonomy over spending can be delegated
to local governments, but the federal government remains supreme, and possesses the power to
revoke these rights. Section 5 analyzes the case in which local governments possess the final deci-
sion rights or veto powers on whether or not to opt for more fiscal centralization (as, for example,
in the United States, Canada, and Switzerland). While spending and decision-rights might also

be centralized to some degree, federal states’ constitutions usually grant specific powers to the

More generally, conflicts of interest over desired policy may reflect various causes and in principle the impact of
lobbies can be as strong at the federal as at the local level. In this paper, however, we assume a benevolent federal
government, in contrast with a local government that is assumed to be more responsive to private interests. Bordignon
et al. (2008), for example, find that when regional lobbies have conflicting interests, then lobbying is less damaging for
social welfare under centralization than under decentralization.



sub-national governments, which the federal government cannot unilaterally take away and so
centralization beyond the degree outlined in the constitution needs the consent of the sub-national

governments.

4 Federal government as the principal

As principal, the federal government can choose between centralization or decentralization. In our
model centralization refers to the case in which the federal government has the final choice over
policies it wishes to implement in the third stage of the game, while it communicates with the
local governments in the second stage of the game. We will demonstrate shortly below that while,
by opting for centralization, the federal government minimizes the costs of misaligned incentives
as it makes full use of its private knowledge, it also increases the under-utilization of the local

government’s information.

Under decentralization the federal government allocates policy decision-making in the third stage
to the local government. To make their choices, the local governments try to extract private in-
formation from the federal government in the second stage. In this case, due to decentralization,
the local government’s private knowledge is fully exploited, but the results—as a consequence of
under-utilization of the information owned by the federal government and the misalignment in
interests—deviate from the optimal policy from the federal government’s perspective. The next

section analyzes these two schemes separately.

4.1 Communication under decentralization

For reasons of clarity we show all detailed derivations and proofs in the appendices, and focus on
the aspects of the model that are central for the derivation of our hypotheses. In the communication
equilibrium, the local government only learns the interval to which the realization of f belongs,
and hence obtains only incomplete information about the federal government’s knowledge.!* The
smaller the size of the partition interval, the more informative the federal government’s message.
An informative equilibrium (always) exists in which the number of intervals /N is maximal. We
denote the maximum number of intervals N (F, B), as a function of the bias B and the length of
the partition of the federal’s knowledge F'. Accordingly, the federal government’s ex ante expected

welfare loss LES(N, B, F), is given by

Li¢(N, B,F) = B? + o%. (7)

To be more precise, rather than thinking about direct manipulation of information (in the sense that organizations
‘manipulate the books’ in order to take advantage of information transmitted) one can also think of information that is
simply not ‘produced’. Think of a situation where the local government collects precise information regarding the local
preferences only when it is responsible for the policy design, but may decide not to do so when the decision over the
policy design is centralized.

10



Hence, the uncertainty the local government faces before receiving the equilibrium signal by the

federal government is reflected in the ex-ante residual variance of the federal’s private information

f given by 2 (v 1)
F?  B*(N?-1

2 =
TN T 3 ®

which is decreasing in IV, the expected degree of informativeness of the federal government’s mes-

sage.
The local government’s ex ante expected loss is then given by
L%%cc(NwB?F) :0-]207 (9)

where 0}% is again derived from (8).15 Following Crawford and Sobel (1982), this communication
game has a focal equilibrium: that of the most informative equilibrium N (F, B). Given the bias B,
a]% increases with F' (the importance of the federal government’s private information) which also
implies that the federal government'’s expected loss L% increases with F.1° Since the federal gov-
ernment’s private information is not fully exploited under decentralization, the federal’s expected
loss is increasing in its informational advantage F.!” Finally, for any given F, the maximum preci-
sion of the information transmitted by the federal government decreases with the extent of the 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.

4.2 Communication under centralization

If the federal government chooses centralization, it 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. The local government is now the ‘sender” and the federal government the

‘receiver.” The federal government’s ex ante expected loss (for an equilibrium of size N) under

centralization, L£¢?, is given by

ng;iz(N7BaL) = Ul27 (10)
with the ex ante residual variance of [ being given by

> B?(N?*-1)
N+ 3 ’

B Derivation of (7) and (9) are shown in Appendix B.

®There 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.

The federal 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 the local government. For example, in highly intransparent
environments such informational advantages would be more salient compared to more transparent ones.

(11)

O'ZQE

11



where o7 is decreasing in N, the expected degree of informativeness of the federal government’s

message. The local government's ex ante expected loss, denoted by L% , is given by!®

LEe (N, B, F) = B% + o7 (12)

Since both players’ ex ante expected loss increases with the residual variance o7, we focus on the
focal equilibrium, which corresponds to the maximum number of partitions. As centralization re-
sults in an underuse of the local government’s information, the local government’s ex ante expected

loss is increasing with its informational advantage L.!

We next turn to whether the federal government has an incentive to delegate the control of decision-

making to the local governments.

4.3 The choice between centralization and decentralization

As outlined above, the federal government determines whether or not to retain its control rights

over policies by comparing its ex ante expected loss under decentralization, LY¢¢(N, B, F), with its

expected loss under centralization, LES (N, B, L). Since both are increasing in F' (under decentral-
ization) 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 (B, F, L), that is, the extent of the conflict
of interest (B) and the relative importance of the two players’ respective informational advantage

(F, L).

Hence, 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 thresh-
old level F'(L, B). The threshold level F'(L, B) is continuous and increasing in L, and, for any B,
F(L,B) < L. This holds because the loss due to underutilization of the local government’s infor-
mation 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 whenever its private information
F is more important than the agent’s private information (that is, /' > L). Additionally, it opts for
centralization if F'(L, B) < F' < L, thatis, even when its informational advantage " is smaller than
L, but greater than the threshold value F'(L, B).

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 45 line. In line with the previous discussion, the

8Derivation of (10) and (12) are both shown in Appendix B.
“The local government’s informational advantage, similarly to that of the federal’s above, may depend both on how
relevant its knowledge is per se, as well as on how important it is relative to the federal government.
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decentralization region 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. Even when the federal govern-
ment has no private information and F' equals zero the decision for decentralization still requires

L to be strictly greater than zero for all B > 0.

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 reduces the amount of information that
the federal government would reveal to the local government under decentralization, which also
makes centralization the more attractive choice. However, an increase in B also reduces the equi-
librium amount of information transferred by the local to the federal government under central-
ization, thus making decentralization more attractive. For some parameter values, the latter effect

can outweigh the first two.2? The empirical implications of this are discussed below.

Insert Figure 1 here

5 Local government as the principal

We now consider the case in which the local government is in the role of the principal and the
federal government is the agent. We assume that by taking advantage of its agenda-setting power,
the local government is able to take the lead in deciding the level of fiscal centralization. Like the
federal government in the case described above, the local government chooses between a decen-
tralization or centralization scheme. Thus, it decides whether or not to ‘delegate” the choice of
the policy vector p to the federal government. Any divergence of the implemented policy from its

optimal policy pj results in a utility loss for the local government.

If it chooses centralization, the federal government will ask for the local government’s advice in the
second stage to decide which policies to implement in the third stage. The local government then
decides in the second stage how much of its private information it should communicate to the fed-
eral government. Centralization entirely exploits the federal government’s private knowledge, but
results in an under-utilization of the local government’s information and in sub-optimally chosen
policies from the local government’s point of view. The game under the decentralization scheme

unfolds in analogy.

“Since the derivative of F'(L, B) with respect to B cannot be analytically derived, this result is obtained by numerical
simulations (see Harris and Raviv 2005 and 2008). In particular, as the boundary between the centralization and decen-
tralization regions is in general not monotone in B, for some parameter values, an increase in the agent’s bias can result
in more decentralization rather than less.
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5.1 Choice between decentralization and centralization

When does the local government have an incentive to assign its competence of the policy vector p
to the federal? 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,
LEkee(N, B, F), with its expected loss under centralization, LE% (N, B, L). 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). In particular, the local government prefers central-
ization only if F' > L(F, B), where L(F, B) is continuous and increasing in F', and, for any level of
the bias B, L(F,B) > F.

Hence, for the local government to prefer centralization the federal government’s informational
advantage F' must not only be (strictly) greater than its own private information L, but also greater
than a threshold level L(F, B). Conversely, the local government will opt for the decentralization
scheme whenever its private information is more important than that of the federal government,
thatis L > F, and if L(F, B) < L < F. Due to the misalignment of interests which causes the bias
B > 0, it can still be optimal for the local government to decentralize even when its informational
advantage 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.

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 45° 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. As above, the threshold level (F, B) is not monotone in B.

Insert Figure 2 here
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5.2 Empirical Implications

The model allows us to draw some normative indications regarding the allocation of control rights
over policy actions in the federal-local government relationship. The main prediction of the model
is that decentralization prevails when the importance of the local government’s private knowl-
edge either dominates the size of the bias or the importance of the federal government’s private
knowledge. To the contrary, centralization prevails when either the importance of the federal gov-
ernment’s knowledge or the size of the agency bias dominates the role of the region’s local knowl-

edge.

Several testable implications can be derived from the model. First, clearly, the importance of local
private knowledge should be related to more decentralization, and the importance of the central
government’s knowledge related to less decentralization. The key feature of the model, however,
is the presence of a non-monotonic relationship between decentralization and the misalignment
of interests between the government levels, which is caused by the differences between the prefer-
ences of the local and federal government. Specifically, this bias has both direct and indirect effects.
The direct effect of the bias reduces the incentives of the principal to delegate control rights to the
agent. Therefore, all else equal, the direct effect of the bias is negatively correlated with decentral-
ization if the federal government is the principal and positively correlated with decentralization if

the local government is the principal.

The indirect effect of the bias works in the opposite direction. Thus, an increase in the agent’s bias,
while making the agent’s choice less attractive to the principal, can also decrease the incentives
of the agent to communicate its private information in the centralization game more than in the
decentralization game. The net effect can result in switching from centralization to delegation,
when the bias increases, in order to make full use of the agent’s private information.?! Therefore,
the indirect effect should prevail if the information transferred by the agent is of high value to the
principal. The availability of information that is recorded can be limited, for example in developing
countries. This 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 hard to soft information, in turn, may depend on the quality of the communication infrastruc-
ture. In fact, such quality may make, ceteris paribus, the existing informational asymmetry more
(or less) salient relative to the principal (whoever that is) leading to maintaining control rights over

policies.?? The following additional testable implications can thus be derived from the model:

ZThis-somewhat counterintuitive-result is due to the fact that the extent of communication is affected by the bias
differentially under the two regimes.

ZWe should emphasize that the quality of information transmission is not all related here to the actual cost of infor-
mation transmission (as signals are assumed to be costless) but simply to the relative importance of each side’s private
information.
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(1) In cases where the local government is the principal, the positive effect of the bias on decen-
tralization should be larger when the federal’s private information is less salient relative to the

local.

(2) In cases where the federal government is the principal, the negative effect of the bias on de-
centralization should be larger when the local’s private information is more salient relative to the
federal.

The next section empirically investigates the role that information plays in fiscal decentralization
using observations for a maximum of 66 countries over the 1972-2010 period. We begin with a
sample that contains all countries, but also explore the two cases where either the federal or the
local government is the principal. In these separate samples we interact the bias with the quality of
‘information transmission’ to disentangle the direct and the indirect effects of the bias. We expect
to find a positive interaction between bias and information transmission when the local govern-
ment is the principal, because better information transmission reduces the salience of the federal’s
information enhancing the effect of the bias on decentralization. We expect to find a negative (or
insignificant) interaction between the two when the federal government is the principal, because
better information transmission reduces the salience of local information, weakening the effect of

the bias on decentralization.

6 Data

The empirical analysis focuses on expenditure decentralization for two reasons: its direct link with
policy preferences and data availability. The overwhelming majority of the empirical studies in the
tiscal federalism literature have relied on fiscal expenditure and revenue data from the Interna-
tional Monetary Fund’s (IMF) Government Finance Statistics (GFS). These data have some obvious
limitations. First, they are somewhat incomplete. Second, simply looking at fiscal decentralization
without taking account of the actual control local governments have over the collection and spend-
ing might be misleading. However, these data have the advantage of being available for a large and
therefore broadly representative sample of countries, and for a long period of time. We thus follow
the bulk of the literature in employing these measures, while being aware of their potential weak-
nesses. An alternative dataset exists for OECD countries, allowing to distinguish between those
expenditures and revenues over which the sub-federal units actually execute control (see Ebel and
Yilmaz 2003 and Rodden 2004 for a discussion). However, these data are limited to a small sample

of countries and years.
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6.1 Decentralization

We capture expenditure decentralization by the share of sub-federal expenditures in all govern-
ment expenditures. The measure is based on data submitted from countries following the Govern-
ment Finance Statistics Manual (GFSM) 2001 accounting guidelines, meant to ensure cross-country
comparability (Dziobek et al. 2011). 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
(referred to as general government by the IMF). In federal countries we use aggregated expendi-
tures 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 maximum of 66 countries. In our
estimations, we use three-year averages to capture long-term trends and eliminate the influence of
short-term fluctuations. As mentioned above, even in the GFS dataset, which is the most compre-
hensive one available to researchers, many observations are missing. Only three countries, Austria,
Denmark and Finland reported data to the IMF in every year. Out of the 66 countries, the average
as well as the median number of observations for the dependent variable is about 16 years only,
which translates in about six three-year periods. Among the countries in our sample, expenditure
decentralization ranges between 3.6 to 64.13 percent. On average, 27.97 percent of government
spending takes place at the sub-federal level (median: 27.62 percent).?® In the following, we pro-
pose a number of proxies to measure the extent of the agency bias and the relative informational

advantages of the federal and local governments.

6.2 Control variables

The choice of control variables is based on the literature that investigates the determinants of ex-
penditure decentralization. Economic control variables include (log) real per capita GDP, (log) land
area (in square kilometers), (log) population, the share of the urban population in total population
and a binary variable indicating whether the country is a democracy. One would expect that most
of these variables have also a direct relationship to our hypotheses. With rising per capita GDP—
and so economic activity—the exchange of information becomes more important for the design of
optimal policy. Per capita GDP is included in most studies that try to explain decentralization (see,
for example, Sacchi and Salotti 2012). This variable is obtained from the Penn World Tables and is

measured in purchasing power parities (constant 2005 prices).

It is well documented that a country’s land size benefits decentralization.?* The larger the country,

the more diverse we would expect it to be, on average. More effort and logistical skills are required

Bwe 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.

#We use a country’s (log) land size in square kilometers, taken from Treisman (2006).
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for the federal government to collect information in large areas. Distance from the center might

also lead to larger ideological distances from the median voter (Panizza 1999).

A country’s (log) population is a further proxy for its size that is frequently included in the related
literature. We use this variable and also include a country’s urban population relative to its total
population. Letelier (2005) argues that improvements in urban infrastructure induce centralization
by attracting parts of the rural population and thus a further concentration of public expenditure.

We take population and urbanization from the World Bank’s World Development Indicators (2013).

The literature suggests a positive effect of democracy on decentralization (see, for example, Panizza
1999, and Treisman 2006), as dictatorships often promote rather large capital cities and, hence, more
centralized expenditures. On the other hand, autocratic leaders might have a tighter grasp on sub-
national decision-makers and thus decide to decentralize expenditures, while still controlling their
use. We, therefore, include a dummy variable indicating whether a country is democratic, taken
from Cheibub et al. (2010).%° Finally, we also include regional dummies and period fixed effects to

account for unobserved characteristics that might be correlated with our variables of interest.

6.3 Variables of interest

We focus on what we call ‘informational variables’. These (groups of) variables capture the impact
of the bias, and the importance of the country’s local and federal knowledge for optimal decision-
making. Part of the variables are available for much of the sample, while we have others for only a
smaller subgroup of countries and years. We, therefore, run separate regressions, one for the most
extensive sample, and one that contains all variables (but is restricted to a smaller sample). Table
1 presents an overview of all variables, assigned to one of the groups introduced above. Variables
printed in bold are available for the whole sample, while variables in regular font are available only

for the smaller sample.

Bias: The conflict of interest between the federal and the local governments (agency bias) depends
on the degree of externalities. Centralized decision-making can have the advantage of taking ex-
ternalities into account. Our model shows that, ceteris paribus, larger externalities should lead to
less decentralization. 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 centralized for-
eign policy on the regions. In the presence of local decision-making the deviation from the federal
government’s bliss point thus increases with external conflict. We take the International Country
Risk Guide’s (ICRG) external risk index to measure conflict. We transformed the original scale so

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

®In addition, as for example in Panizza (1999), we have also controlled for the initial level of decentralization, finding
results to be unchanged.
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with other countries involves negotiations about trade agreements or meetings and travel to other
countries to open new markets for national companies. Both local and state policies might thus
impose externalities on other regions and the center that are not taken 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 competition 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. Large parts of
the proceeds usually accrue to the federal government (as oil is typically extracted and produced
by state companies and requires substantial fixed investments), while environmental damages are
born locally. Note that these variables measuring the bias can also be thought of as measuring the

importance of the federal government’s information, as we describe in more detail below.

We also include additional measures of heterogeneity. 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 measurement of
heterogeneity is the ethnic fractionalization index taken from Alesina et al. (2003). It is widely used
in empirical studies, and is available for a large number of countries. More heterogeneity is a proxy
for a larger b