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Abstract

We address the tradeoff between centralized and decentralized decision
making subject to influence from privately informed lobbies. We identify
an information transmission effect under centralized structures. Such effect
decreases capture and increases welfare when lobbies have “aligned prefer-
ences”. The opposite effect holds for “polarized preferences”. We apply the
model to local public goods and customs unions agreements. Information
transmission decreases welfare when the provision of local public goods is
centralized through a common pool budget, while it increases welfare when
budgets are separate. For customs union agreements, welfare (de)increases
when lobbies represent (vertically related) competing industries.
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1 Introduction

A classical question in Public Economics relates to the costs and benefits of cen-
tralization versus decentralization of public decision making and the allocation of
decision rights inside governments. In his seminal work on the provision of local
public goods, |Oates| (1972) addressed this issue, emphasizing the tradeoff between,



on the one hand, the internalization of cross-district externalities (favoring central-
ized systems), and, on the other hand, the reactivity to local citizen preferences
(favoring decentralized systems). A subsequent literature extended that discussion
to a political economy perspective, recognizing that centralized and decentralized
public systems face different political constraints and incentives in terms of public
spending and taxation (Inman and Rubinfeld (1997), Lockwood| (2002) and Besley
and Coate| (2003)).

An important dimension along this line of research has been to highlight how
different levels of governments may be subject to political influence by special in-
terest groups that compete with each other in order to affect the policy process
(Bardhan and Mookherjee (2000)). Two main channels of influence have been
thereof emphasized. The first one relates to the presence of private information
that can be disclosed and strategically distorted by these specific groups in order to
obtain policies better fitting their own agenda. Alternatively, interest groups may
also influence policymakers through bribes or financial contributions. In such a
context, a number of natural questions arises. How do these channels of influence
interact with the structure of decision making inside the government? How do these
interactions frame the degree of competition for political influence and what are the
consequences for the equilibrium public policies? What are the implications for the
analysis of the costs and benefits of centralized and decentralized systems? What
should be the optimal structure of government from the point of view of society?

The purpose of this paper is to consider these issues in a simplified context in
which the two sources of influence of lobbies, information transmission and contri-
butions, are closely connected. Specifically, we consider situations in which special
interest groups have private information on how policies affect their payoffs, and
use financial contributions to influence politicians and policymakers. In such a set-
ting, we compare the influence of informed lobbying in centralized and decentral-
ized public decision structures. Our departing point of analysis is to recognize two
well-known but important features of centralized systems: (a) they concentrate the
political competition for influence at a higher hierarchical and more encompassing
level of government than decentralized systems; (b) they also tend to generate more

policy uniformity across localities than decentralized structures.



Starting first with the case without private information, we show that feature (a)
tends to reduce the degree of political capture in centralized systems. Interestingly,
the precise mechanism through which that works depends on the structure of local
lobbies’ preferences for policies. Namely, whether lobbies’ ideal policies lie on the
same side of the policy spectrum (the “aligned preferences” case) or on opposite
sides (the “polarized preferences” case). In a context with aligned preferences, lob-
bies wish to shift policies in the same direction, even though they might disagree
on the intensity of the shift. In such a case centralization then weakens the com-
petition for influence through what can be called a preference dilution effect. As a
consequence, centralized policies tend to accommodate more preference tradeoffs
across locations. The scope of influence by lobby groups located in different areas
is “diluted” compared to decentralized systems. This preference dilution effect in
turn pushes for policies that are more aligned with the general public interest.

Conversely, in a context with polarized preferences, lobbies want to shift poli-
cies in opposite directions. In this case, centralization induces fierce competition
since one lobby must overcome he rival’s influence to shift the policy in her fa-
vor. This strong “Bertrand” type of competition effect also tends to reduce capture
as lobbies tend to neutralize each other. Only the strongest lobby exert effective
influence, and only to the extend her strength surpasses her rival’s.

Our main contribution is to show that in a context of asymmetric information,
centralization also induces an information transmission effect that interacts with
the competition between lobbies. This effect arises in centralized systems because
policies integrate cross-district specificities and therefore create strategic informa-
tion interdependencies for lobbies located in these districts. In fact, a centralized
policymaker’s willingness to grant a favorable policy to a lobby located in one area
depends on how much that policy is also serving a rival lobby in another area. The
existence of lobby specific private information implies that each interest group’s
optimal influence contribution depends not only on her own private information but
also on the private information possessed by the rival group. Through this channel,
strategic information transmission crucially interacts with political influence (i.e.,

bribes and financial transfers).

'We refer to lobbies with feminine pronouns and to policymakers with masculine pronouns.



Under centralization, each lobby proposes financial contributions that may re-
veal part of her private information to the common policymaker. In equilibrium, this
feature allows the common policymaker to learn something about each lobby’s pri-
vate information. Each lobby finds this piece of information relevant for the design
of her optimal influence strategy. They have incentive to screen from the policy-
maker what the latter learned from rival lobbies. Screening, however, is costly and
induces lobbies to exert less influence. Conversely, screening increases the common
policymaker’s bargaining power, and provides him political (informational) rents.

Again, we show that the impact of the information transmission effect for the
degree of competition between lobbies depends on the preference structures of these
lobbies. In the “aligned preferences” case, the information transmission effect re-
duces political capture of centralized decisions. This results from the lobbies’ need
to screen the policymaker’s acquired information. As screening increases the cost
of financial contributions, lobbies use less of them and exert less influence. With
polarized preferences, the results are reversed. Again screening distorts financial
contributions. This effect, however, is now asymmetric and more intense for weaker
lobbies. As a consequence strong lobbies end up exerting more influence, leading
to an increase in political capture in centralized policies.

Our third contribution is to discuss the conditions under which centralized sys-
tems are preferable to decentralized ones and the role that information transmis-
sion plays in such tradeoffs. With aligned preferences, the tradeoff weights the
preference dilution effect and the information transmission effect against the stan-
dard costs of making a uniform central policy (feature (b) of centralized systems).
Specifically, our analysis indicates that the larger the stake of lobbies’ private in-
formation, the stronger the information transmission effect and the dilution effect
and, therefore, the more likely the centralized regime dominates the decentralized
regime from a normative perspective.

In the setting with polarized preferences, the choice between centralization and
decentralization tradeoffs the competition effect against the policy uniformity and
information transmission effects. In this setting, a higher degree of information
asymmetry makes it more likely that decentralized structures dominate centralized

structures.



We finally illustrate our model’s implications in two classical problems of joint
policy making: the provision of local public goods and the setting of an import tar-
iff in customs unions agreements. The first application is quite direct: the amount
of public good is a local policy decision. This decision can be undertaken by a
specific policymaker for each district (decentralized structure), or by a common
policymaker for both districts (centralized structure). In the centralized case, we
differentiate the system on the policy space (uniform versus non-uniform policy)
and on the financing mode of the public good (separate or common pool budget).
This distinction leads to different policy preference structures for lobbies. More
precisely, a uniform policy and separated district budgets induce lobbies to have
aligned preferences. As a consequence, lobbying competition is weak and infor-
mation transmission reduces political capture. Conversely when policies are not
constrained to be uniform, but that the public good is financed from a common pool
budget, then lobbies’ preferences get polarized and competition is fierce in cen-
tralized structures. Information transmission hinders competition and consequently
increases political capture. These features highlight how the design of the efficient
policy decision depends on the degree of uniformity in centralized decision as well
as on the structure of financing of public budgets.

The second application studies how private information affects political incen-
tives in a customs union trade agreement. In this agreement countries remove all
import tariffs between them and set uniform trade policies towards countries outside
the union. This type of agreement, therefore, corresponds to a centralized decision
structure. Conversely, when countries do not sign an agreement, the choice of the
import tariff is decentralized. Abstracting from standard terms of trade effects asso-
ciated with customs unions, this example shows how the information transmission
effect can be a driving force for the costs and benefits of a customs union agreement,
depending on the sectoral structure of the specific interest groups. Specifically,
when lobbies represent similar import competing industries from different coun-
tries, their preferences towards tariff protection are aligned and information trans-
mission increases the welfare of a customs unions agreement. Conversely, when
lobbies represent vertically related industries, their preferences concerning trade

protection are polarized. The upstream industry lobby wants to increase import tar-



iffs on the input while the downstream industry lobby wants an import subsidy for
the same input. In this case, information transmission reduces lobbying competition
and, as a consequence, decreases the welfare of the customs union agreement.

The plan of the paper is the following. The next sub-section discusses the related
literature. Section 2 introduces our basic linear-quadratic model of policy making
under lobbying influence with two social entities and one lobby group associated
with each entity. It also computes the benchmark policies of the political game un-
der centralization and decentralization under perfect information. Section 3 then
considers the case with lobby specific private information. In particular, we pro-
vide the fully explicit characterization of the equilibrium policies and contributions
schedules. Section 4 discusses the optimality of the centralized and the decentral-
ized structures under both perfect and asymmetric information. Sections 5 and 6
provide the application of our simple parametric examples to the contexts of local
public good provision and customs union agreements. Finally, Section 7 concludes

and discusses avenues for future research.

Related literature

This paper investigates how capture affects policy decisions according to the struc-
ture of public decision making. It is closely related to Bardhan and Mookherjee
(2000) and Bordignon et al.| (2008 which have also approached this problem. In
Bardhan and Mookherjee| (2000) centralization is better when lobbies are less well-
organized at the national level while decentralization dominates when local districts
have a strong preferences for one party. Centralized and decentralized structures
have different impacts because voters have different levels of awareness and lob-
bies have different levels of cohesion in the two decision structures. In particular,
policies are uniform under centralized structures. In our case, the centralized and
decentralized structures affect differently political competition because of informa-
tion screening and its implications for lobbying incentives.

Bordignon et al. (2008) also studied the effects of lobbying under centraliza-
tion and decentralization in a setting with interdistrict externalities. They study the

consequences of allowing lobbies to influence policy makers of different districts.



They find that (de)centralization is better when the lobbies’ preferences are (not)
aligned. Our paper does not include interdistrict externalities. Mostly, we show
that the information transmission effect that we identify can reverse these results
making centralized decision eventually less desirable.

As already mentioned, our paper is related to the classical work of |Oates| (1972).
As in|Oates (1972)), we allow for heterogeneity in districts’ preferences. However,
in order to present the effects of lobbying and information transmission in the sim-
plest possible way, we do not consider inter-district spillovers. In our setting, de-
centralization is always welfare superior in the absence of lobbying. The benefits
from centralization come uniquely from hindering lobbying influence through pref-
erence dilution and information transmission in the “aligned preferences” setting
or through the competition effect in the “polarized preferences” setting. As is well
known in a perfect information context, introducing district spillovers would make
the case for centralization even stronger.

In the context of local public good provision, other papers address different po-
litical economy aspects of the tradeoff between centralization and decentralization.
Seabright| (1996) focuses on the effect of greater accountability of politicians in
decentralized decisions versus the increased coordination in centralized decisions.
Lockwood (2002) and Besley and Coate|(2003)) break down the uniformity of poli-
cies in centralized decisions, but consider a “common pool” system of financing for
local public goods, so one district could end up financing the public good for the
other district. As a result, centralization can lead to overspending on local public
goods which is the opposite of our result for this setting. Redoano and Schart|(2004)
investigate the incentives for policy centralization in direct and indirect democra-
cies.

Our second application to customs unions connects to the large literature on the
political economy of trade agreements. Similar to our work, De Melo et al.| (1993)
also identify a preference dilution effect. They find that a trade agreement (not only
a customs union) reduces the relative weight of lobbies in the objective function of
decision makers when such policymakers take into consideration the impact of poli-
cies on partner countries. Richardson| (1993) compares free trade areas (FTAs) and

customs unions, and finds the second type of agreement to be welfare superior be-



cause tariffs become a public good for lobbies in the same sector but from different
countries. Hence, in customs unions, lobbies free ride on each other’s contributions
and the overall protection decreases. (Grossman and Helpman (1994) and Krishna
(1998)) also consider the role of politics in the incentives to sign preferential trade
agreements (PTAs). In a context where tariffs are endogenously defined by lobby-
ing, they find that trade diverting FTAs were more likely to find political support.
Krishnal (1998)) also finds that the incentives for engaging in multilateral liberaliza-
tion decrease after joining a FTA. More recently, Ornelas (2005a.b) and Maggi and
Rodriguez-Clare|(2007) discuss the role for lobbying before and after an agreement
is signed. The first two papers show that a FTA decreases the rents that lobbies can
capture, which makes welfare decreasing agreements less likely to be implemented.
The third paper considers the role of trade agreements as a commitment against fu-
ture lobbying and finds that trade agreements result in deeper liberalization when
countries are more politically motivated. In contrast to these papers, we consider
here a lobbying model with asymmetric information which allows us to underline
the role of our information transmission effect on the political incentives within a
customs union.

Compared to the previous literature, our main contribution is to discuss the role
of information diffusion between privately informed lobbies and policymakers and
to investigate its implications on the choice between centralized and decentralized
public governance structures. In this sense, our paper also relates to the large po-
litical science literature on the role of lobbies as providers of information, such as
Austen-Smith! (1995)), |Austen-Smith and Wright (1992), Potters and Van Winden
(1992), and [Bennedsen and Feldmann| (2006). Along this line of research, a lobby
group owns information that is relevant for the decision maker and it may disclose
this information, according to its interests. Therefore, lobbying may improve effi-
ciency. Our work follows a different approach, closer to Lima and Moreira (2014)
who treat lobbies as rent-seekers with private information about their own prefer-
ences or technologies.

From a technical perspective, our analysis borrows from the literature on in-
formed principal problems (Maskin and Tirole (1990)), and the recent theoretical

literature on common agency with privately informed principals such as



Martimort and Moreira (2010) and Lima and Moreiral (2014). The first literature
provides the appropriate framework to analyze our political game under decentral-
ization, while the second allows us to characterize the political game under central-
ization. We apply the techniques developed therein to contrast how centralized ver-
sus decentralized policy structures differently affect political competition between
privately informed interest groups. Additionally, our work derives new qualitative
results from the “polarized preferences” case which has not yet been analyzed in
any of the previous papers. We find that information transmission drives policies
away from the agent’s (policymaker’s) bliss point. This result comes from the in-
teraction between information transmission and lobbying competition and contrasts
with Martimort and Semenov| (2008). They also analyze a common agency lobby
game with polarized preferences for the lobbies (principals) but with private infor-
mation on the agent’s (government) preferences. They find that private information
on the government part reduces the lobbies’ influence. Hence, our qualitative result
for the “polarized preferences” setting is new in this literature. It uncovers pre-
cisely when the information transmission effect may contribute to political capture

in centralized systems.

2 The model

We consider an economy with two distinct entities (groups, districts, communities,
countries,...), A and B. In each entity i € {A, B}, a policymaker is needed to im-
plement a local polic pi. Each entity is composed of two types of individuals
with different preferences regarding the implementation of policy p;. There is a
continuum of identical individuals (with normalized mass of 1) in entity i having

the following preferences

1
Wi (pi) = —Q(Pi—ai)27

For example, policy p; can be the amount of a local public good, a specific local tax or a
regulation when the entities are geographic districts within the same national territory. It can be a
“border” policy such as trade, immigration or international capital flow regulations when the entities
themselves are national governments.
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where ; reflects the individual’s preferred policy level in entity i. It will be useful
to define the average preferred policy p = (ou+as)/2.

There is also a politically organized lobby i. That lobby reflects the interests
of a small fraction of agents in entity i that have different preferences from the
individuals in i. On top of that, the lobby can disburse money to influence the
policymaker responsible for the implementation of the policy. More precisely, we

assume that the lobby’s objective function can be described as
1 2
Vi (6, pi,Ci) = ) (pi—6)"—Ci,

where 6; is the lobby’s policy bliss point (preferred policy) and C; the amount of
money contributions to influence policymaking. Generically, the two lobbies and
the society have distinct bliss points. We will focus on two main settings for the
configuration of these bliss points. In the aligned setting the lobbies’ bliss points
are to the right side of the society’s average policy p (that is, 64, 0p > p). Lobbies
may disagree on their ideal level, but both want to push policies away from the
society’s average ideal policy.

In the polarized setting, lobby A’s bliss point is to the right of p while lobby B’s
bliss point is to the left of p (thatis, Op < p < 6,4). In that case, the lobbies’ desire is
to push policies in different directions away from the society’s average ideal policy.

Under decentralized decision making, each entity i is endowed with one policy-
maker. As it is common in the influence lobbying literature (Bernheim and Whin-
ston| (1986) and Grossman and Helpman| (1994, 1995))), we assume that this policy-
maker cares about the society’s welfare, W;, but also likes money contributions, C;.

His preferences are given by

A
Ui(pi,Ci) =Ci+ EWi(Pi),
where A is the relative preference between contributions and the society’s welfare
function.
Under centralization, the two entities can delegate the policy decision to a joint

policymaker. In that case, this agent cares about the aggregate society’s welfare
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and can be influenced by both lobbies. Additionally, we assume that the policy-
maker has to set a common policy p for both entities. This assumption of policy
uniformity is natural when, by definition, centralization imposes a common policy
instrument between the two entities. For instance, this is the case with a custom
union or a regional economic union that uniformly regulates “border” policies of
different national entities. In the case of fiscal federalism, this feature is not neces-
sarily satisfied and may demand specific assumptions (see Besley and Coate (2003)),
Lockwood (2002) and Loeper (2011)). Still, as a first pass, it may be useful to cap-
ture the idea that centralized decision making is less sensitive to local specificities
than decentralized decision making. Moreover, as will be clear in the sequel, this
assumption is not crucial for our conclusions. What is important for the information
transmission effect that we identify is that the policy of one entity generates exter-
nalities (any kind of externality) for the other entity. In this respect, uniformization
of policies induces a public good component of centralized policymaking, which is
then the simplest case of externalities that we need for our political game.

Specifically, the preferences of the joint policymaker under centralization can
be represented as

U (p,Ca,Cp) = L [Ci+ AWi(p)],

1.e., the sum of the utilities of the decentralized case over the two entities.

The timing of the game is as follows:
(0) In each entity i € {A, B} nature draws the lobby types 6;;
(1) Lobbies offer contributions to the policymaker(s);
(2) Policymakers accept or reject the contributions;
(3) Policies are set, and if contributions are accepted, payments are made accord-

ingly.

Benchmarks

To understand the effects of lobbying and political influence, it is useful to present

first the benchmark results for decision making under symmetric information.
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Decentralization

With decentralized policies and no political influence, each policymaker chooses
the policy that maximizes the society’s preferences. In our simple setup, this is ex-
actly the society’s preferred policy ¢;. Therefore, the optimal decentralized policy
of district i is p; = o; and the social welfare is given by W; (p;) = 0, for all i.
Another important benchmark is the decentralized decision making under lobby
influence and perfect information. Following the long literature on rent-seeking we
approach this problem assuming the lobby offers contributions to a influenceable
policymaker. This political game of influence collapses to a simple principal-agent
model where each lobby incentivizes her local policymaker to implement her fa-
vored policy p;. More precisely, given the realization of her specific parameter 6;,

the lobby of each entity 7 solves the following program:
1 2
max—= (p—6;)°—Cj,
p 2
subject to the policymaker’s participation constraint

A
C,‘—E(p—ai>2 > 0.
The policy that solves this problem is given by
0, + A
5(0;) = — " 1
pl( l) 1+A, bl ( )
i.e., the optimal policy under political influence is a weighted average between the
lobby’s and the society’s bliss points. In decentralized decisions, there are no inter-
dependencies between entities. As a result, the policy is not a function of the other

entity’s characteristics.
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Centralization

When the policymaker has to set a uniform policy for both entities and there is no

political influence, he solves the following program:

1
max —> (p—on)*+(p—ap)?|,

which has the following optimal policy

O+ Op
2

p=

and is simply the average of the districts’ optimal policies. Social welfare under
centralization provides Wy (p) + Wz (p) = — [(ota + 05) /2> < 0. Obviously this
negative value reflects the loss from policy uniformization. We refer to it as the uni-
formization effect. Its magnitude depends on the distance between the entity’s bliss
points. Without political influence, decentralization yields higher payoffs since
policies are tailored to meet the entities’ social preferences. Under centralization,
neither entity gets its preferred policy. By construction, the model has a “decentral-
ization bias”, since we do not introduce any cross-entity externality that is part of
the usual argument for policy centralization.

Let us turn to the last benchmark case of political influence. In a centralized
structure, the policy is common to both entities. As a consequence, there is a public
good component for both lobbies who offer contributions to the common policy-
maker. While the policymaker now cares about the welfare of both districts, he is
also subject to the influence of the two lobbies. After the realization of the spe-
cific parameters 64 and 0p, the political game becomes a standard common agency
game in which each lobby i proposes a contribution schedule C (p, 6;) to influence
the choice of p. We follow Bernheim and Whinston (1986) and, as usual, assume
that lobbies play truthful strategies. Thus, the equilibrium of the political game is

equivalent to the solution of the following centralized program:

max 2 [(p~ 027+ (0 052] =5 (= + (0 aw)?].
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whose first-order condition is

—[(p—64)+(p—08) —A[(p—au)+(p—ag)] =0. )
The policy that then solves this program, (64, 0p), is such that

0s+6s Ao+ ap)

POas08) =50t 20

3)

Notice that as 84 + 0 — Q4 + 0, the policy tends to the welfare optimal uniform
policy p.

For the aligned setting, 64,6p > (o4 + 03)/2 and the equilibrium policy is
greater than the welfare maximizing policy under centralization. Equation (3]) shows
that, under centralized decision making, the equilibrium policy reflects both the so-
ciety’s average preference and the lobbies’ preferences.

When preferences are polarized, we have that 64 > (o4 + o) /2 > Op and the
first term of (64, 0p) can be higher or lower than p, depending on the sign of
04 + 6. This policy can, therefore, be above or below the welfare maximizing
policy. Another way to understand the differences between the polarized and the
aligned setting is to transform variables so that both 6’s are greater than (o +
03)/2, and that lobby B’s preference is given by — (p+ 63)* /2. This implies that
lobby B’s bliss point is —0p. With this transformation, the equilibrium policy under

the polarized setting writes as

04 — 06 A (OCA + OCB)

P Os) =3y T 20

“4)

From now on, we will assume that this transformation holds. Notice that only
the lobby with the greatest 6 exerts influence, and only up to the amount of the
difference between the two bliss points. If 64 — 6p = a4 + ap, the centralized

policy again is equal to the welfare maximizing policy.
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3 Lobbying with private information

Consider now the situation where policymakers can be influenced by privately in-
formed interest groups. We model the lobbies as the principals of an agency game.
They offer contributions in order to obtain a favorable policy. The lobbies also have
private information about their ability to exert influence. We focus on the interplay
between lobbying and information asymmetry under centralized and decentralized
structures.

Lobbies are privately informed about the parameter 6. As a result, the influence
level is unknown ex-ante by the society and the policymaker. To keep the model
simple, we consider that the information is not directly policy relevant. The in-
tuition is that the content of private information is on the organizational costs of
the lobby or the preferences of the sectors the lobbies represent. It does not have
a direct impact on the society’s welfare. This obviously contrasts with the basic
models of informed lobbying. We, nonetheless, believe this simplification is an in-
teresting (and technically simpler) starting point for understanding how information
asymmetries affect the tradeoff between centralization and decentralization. We as-
sume that in each entity i the lobby’s type 6; is drawn from an i.i.d. distribution.
For the “aligned preferences” case both 6;’s are drawn from a uniform distribution
f(e)=1/ (5— Q) on the interval [Q ,m with 30 > 0. For the “polarized prefer-
ences” case, the distribution of lobby A’s type 1s identical to the aligned case, while
lobby B’s type is uniformly distributed within the interval [—6,—8]. We begin the

analysis with the decentralized structure.

Decentralization

In a decentralized structure, each lobby offers contributions to the policymaker of
her entity. The political game is thus an informed principal problem. Remember
that the policymaker does not care directly about the lobby’s type, i.e., we have a
private value informed principal problem. In such models the lobby’s private in-
formation does not affect the policymaker’s decision. The policymaker only cares
about whether the contribution compensates for shifting him away from his pre-

ferred policy. Hence, the policymaker does not take into direct account whether or
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not the contribution is revealingE] Additionally, different lobbies’ types prefer dif-
ferent policies, so it is not optimal to offer pooling contributions. This results in a
political game where the lobby has no incentives to withdraw information. Hence,
we can focus on informative contributions. As a consequence, there are no distor-
tions due to information asymmetry and the equilibrium policies are the same as in

the perfect information decentralized structure, namely p(6;) given by .

Centralization

In a centralized structure, lobbies offer contributions to the same policymaker. Re-
member that we follow the standard influence lobby group literature
(Bernheim and Whinston| (1986) and (Grossman and Helpman! (1994, 19935))) that
views the determination of policymaking as the outcome of a common agency
game. Different lobbies (principals) use contributions as an incentive device to
induce the policymaker (agent) to make specific policy choices. The introduction
of asymmetry of information between informed principals and uninformed agents,
however, requires a specific strategy to find equilibrium policies.

Each lobby is privately informed about the realization of his type and does not
know the rival’s type. Therefore, the utility maximization problem of each lobby
can be tackled as an informed principal problem with the policymaker. Several
remarks are in order. First, in this informed principal problem, each lobby has pri-
vate information about his own type while the policymaker has no direct private
information. The policymaker, however, simultaneously receives the contributions
from both lobbies. When contributions are separating, the policymaker learns the

lobbies’ types in equilibrium. Given that different types of lobby ask for different

31n informed principal problems, the principal can benefit from delaying information revelation
if the agent’s decision depends on the realization of a random variable. This requires more complex
contracts which allow the policy to be contingent on the information the principal reveals after the
contract’s acceptance. These complex contracts introduce an ex-ante uncertainty to the agent at the
moment of acceptance of the contract. Depending on the agent’s utility, this uncertainty can help
relax his individual rationality and incentive compatibility constraints (these constraints only need
to hold in expected term, instead of state-by-state), increasing the surplus of their relationship. Such
contracts do not reveal the lobby’s private information directly, but the principal would reveal her
private information before the implementation of the policy. Nonetheless, Maskin and Tirole|(1990)
show that revelation delaying creates no surplus gain when preferences are quasi-linear, which is the
case we analyze here. That is, there is no benefit in offering a contract with revelation delay.
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policy, the type of one lobby is relevant for the other lobby’s payoff. Each lobby’s
problem becomes a principal-agent problem where the policymaker is privately in-
formed about the rival’s type.

Second, from Maskin and Tirole (1990), we know that informed principals do
not gain from postponing information revelation. This justifies our focus on in-
formative equilibria with separating differentiable contribution schedules As a
consequence, our political common agency game with exogenous asymmetric in-
formation between informed principals and an uninformed agent becomes, from
the perspective of each principal, a principal-agent problem with an endogenously
privately informed agent about the characteristics of the other principal.

We follow closely Martimort and Moreira (2010) and, as stated previously, we
restrict ourselves to separating equilibrium strategies reflecting the fact that a given
lobby i chooses different contribution schedules as his type changes. We first con-
sider lobby i’s best response contribution schedule to the rival lobby j’s strategy,
assuming that the latter uses a separating strategy. Hence, before choosing the level
of the joint policy p in the second stage of the game, the policymaker endogenously
learns the private information by simply observing the contribution schedule pro-
posed by the rival j. It follows that lobby i’s own optimal contribution schedule
has to take into account the information rent that the policymaker obtains from his
endogenous knowledge about 6;. One may then characterize the optimal contribu-
tion schedule of lobby i, assuming that the policymaker is perfectly informed on
lobby i’s type 6;. As noticed by Martimort and Moreira| (2010), the fact that the
two lobbies’ types do not enter directly into the policymaker’s objective function
ensures that the corresponding profile of contribution schedules is also a best re-
sponse in the more general game where lobby i has asymmetric information on 9,-EI

Applying this approach, it turns out that lobby i’s best response is itself separating

“This is also in the spirit of equilibrium allocations that are informative as inSpence|(1973) and
Riley| (1979).

°The reason is that the incentive and participation constraints of the policymaker do not depend
on his beliefs about lobby i’s type but only on the schedule that this lobby offers to him. Therefore,
it follows that the policymaker’ decisions to enter into the bilateral coalition with lobby i and to
implement the policy p accordingly are also independent on his beliefs about the lobby’s type. Any
deviation from the contribution that lobby i would optimally offer if the policymaker were informed
about his type is dominated for any off equilibrium path beliefs.
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and therefore conveys information on his type to the policymaker. This observation
then justifies that the same techniques can be used to compute the rival lobby j’s
best response. This approach consistently characterizes the informative equilibria
we are seeking.

Specifically, we denote the realization of the type of district i lobby by 6; and
the realization of rival lobby j by 6;. Solving backwards, given that we are in
a separating equilibrium, the policymaker’s problem has full knowledge about 6;
and 6; when deciding his policy p. Given the separating contribution schedules
Ci(p,6;) and C; (p,6;), he then solves:

max Ci (p, 6;) +C; (p,6)) +AW (p), (5)

where we denote the utilitarian welfare of both entities by W (p) = Wa (p) +Ws (p).
This problem has the following first-order condition
‘z,—f,’ (p.,6;)+ %—i’ (p,6;) + AW (p) =0. (6)
It is important to note that the equilibrium policy depends on the slopes dC;/dp
and JdC;/dp of the contribution schedules which in turn depend on the lobbies’
types 6; and 6;. It follows that the equilibrium policy p (6;,6;) satisfying (6) de-
pends as well on the lobbies’ types. Moreover, when the necessary second-order
conditions of problem (5) hold and the contribution schedules C; (p, 6;) satisfy the
Spence-Mirrlees propertyﬁ 9%C;/96;0p > 0 and 9*>C;/d0;dp > 0, simple differ-
entiation of @ provides that the equilibrium policy p (6;,6;) is increasing with
respect to the lobbies’ types 6; and 6; in the “aligned preferences” setting. A simi-
lar argument shows that the equilibrium policy p (64, 0p) is increasing with respect
to 04 and decreasing with respect to 6 in the “polarized preferences” setting.
Consider each lobby’s utility maximization problem. Since equilibrium policies
are monotonic functions of the lobbies’ types, the problem of choosing a contribu-

tion schedule and a policy can be reduced for each lobby i to the problem of choos-

®We have to check this condition after computing the equilibrium contributions C4 (p, 8) and
CB (p ) 9)
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ing a value 0; that defines the slopes of the contributions, given @) and given the
lobby’s true type 6;. Moreover, lobby i chooses her contribution non-cooperatively,

uninformed about her rival’s type 6;. Therefore, she solves the following problem:
1 A 2 A N
max E |:_§ [p (9i7 ) - el] _Ci (p (8i7 ) 79i) ) (7)

subject to (6)).

The fact that we focus on informative (truthful) strategies implies that the solu-
tion of (7)) should be é,- = 6;, forall 6; € [Q ,m. Following Martimort and Moreira
(2010) and focusing on pointwise optimization, we obtain the following proposition
characterizing the necessary optimality conditions of each lobby, given his type. All

proofs are presented in the AppendixE]

Proposition 1. The optimality conditions of ([7) for lobby i are given by the first-
order condition
aC;

p-6]+ s (p,6) —A[2p— (0n + )] = —H (6;)

9%C;
89j8p

(p.6;)., ®

foralli,j€{A,B}, i # j, and (9,-, Qj) € [Q,m 2, where H (Gj) is the hazard rat
and the second-order condition is

i) for the “aligned preferences” case

foralli,je {A,B}, i # j, and (Gi, Gj) € [Q,mz, and

"The explicit closed form solution of the equilibrium policies of Proposition |1|are computed in
an online appendix.

8The hazard rate depends on the preference being aligned or polarized. Se the proof the proposi-
tion and the discussion below to see the details.
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i) for the “polarized preferences” case

dp
— >
76, (64,68) >0,

;_QPB (QA, 93) <0.

These first-order conditions given in Proposition (1| are standard in screening
models. They state that the marginal surplus of the bilateral coalition between lobby
i and the policymaker on the left side of (8] is equal to the marginal cost of the lat-
ter’s informational rent on the right side of (8). It looks similar to the first-order
condition obtained under perfect information (2)), except for the fact that there is
now a new term due to the information distortion. Since lobby i does not know
her rival’s type 0;, she has to give incentives to the policymaker to report his type
correctly. This means that she has to screen the rival’s information from the policy-
maker. As in most screening problems, information rents must be given to ensure
the policymaker reveals this piece of information and chooses a policy p according
to the true type of the rival. To save on such rents enjoyed by the high-type rivals
in the aligned setting, lobby i distorts the policy it demands when facing low-type
rivals, reducing the slope of his contribution schedule with respect to the policy.
The second-order condition requires only that the policy is increasing with respect
to the lobby’s own type. This will be obtained when the second-order conditions of
are satisfied and the equilibrium contribution schedules C4 (p,0) and Cg (p, 0)
satisfy a Spence-Mirrlees property 02Cy /06,0 p > 0 and 9°Cg/d6zdp > 0.

To compute the equilibrium policy p* and the equilibrium informative contri-
bution schedules C4 (p,0) and Cg(p,0), we solve the system of first-order con-
ditions (8] together with (6), the policymaker’s first-order condition. The equa-
tions () and define a system of partial differential equations in the contri-
bution schedules C4 (p,0) and Cp(p,0) with boundary conditions given by the
fact that the policymaker’s participation constraints should be binding (no infor-
mational rent) for low types 6; = 6; = 6. For the aligned case, the hazard rate is
H(8;) = [1—F(6;)] /f(6;) = 6 — 6. The second-order conditions then can be
checked ex-post in the computed equilibrium. Martimort and Moreiral (2010) show
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that a solution exists to this system for the symmetric case. We can compute an

explicit expression for the equilibrium policy in the “aligned preferences” case

3 (9,+9J) —25 A(OtA—i—OCB)
F(1+7) 2(1+7)

25— (9,+9J)
4(14+1) 7

p(6:,6)) = =7(6:,6;) - 9
where p(-) is the centralized policy under perfect information, presented in (3).
Notice that, in general, the equilibrium policy is smaller than p, with equality hold-
ing only when both lobbies are of the high type (i.e., 6; = 6; = 0). Information
asymmetry reduces the joint policy implemented by the policymaker. Moreover,
the second-order condition as well as the Spence-Mirrlees condition hold. The full
expressions for the contributions are in the online Appendix.

The intuition follows from the fact that, at a best-response, each lobby induces
a lower policy level than what would be ex-post efficient for their bilateral coali-
tion with the policymaker. This downward distortion reduces the information rent
that the policymaker obtains from his endogenous private knowledge of the other
lobby’s type. Since both lobbies frame their contribution schedules in a such way,
the actual equilibrium policy is reduced compared to the one obtained under per-
fect information. We refer to this effect as the information transmission effect.
It endogenously creates informational advantage that the policymaker can exploit,
therefore, increasing the cost of influence of the lobbies. As the latter reduces the
intensity of their contributions, policy shifts towards the efficient one. The informa-
tion transmission effect brings a new perspective to the design of decision making
under political influence. In a context of asymmetric information, centralization
through delegation to a common policymaker creates a mechanism that provides
informational leverage for the policymaker against interest groups. This results in
less influence and reduced policy distortions.

The way that information asymmetry between lobbies and policymaker is trans-
lated into two principal agent problems where the agent is informed is very similar
when preferences are polarized. The consequences of information transmission are,
however, quite different. Remember that under perfect information, a lobby only

exerts influence if she is stronger than the rival lobby. The distortions due to screen-
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ing the rival’s private information from the policymaker induces each lobby to exert
less influence. The reduction is, nonetheless, less stringent when the lobbies face
lower type rivals, while it is more stringent when they face relatively higher type
rivals. Conversely, when a high type lobby faces a low type lobby she is now facing
a relatively weaker opponent. She is then able to exert more influence. Information
transmission amplifies the relative differences in the lobbies’ strengths. Therefore,
the stronger lobby exerts more influence.

To compute the expression for p* (6,~7 0 j) we follow the same steps as in the
aligned case. The main difference is the hazard rate, now given by
H(6;) =F(6,)/f(0j) = 0; — 8. The explicit expression for the policy in this con-

text is given by

32(6,— 6)) + A (ou+ap) 1(6;—6)
22 —5(6,6)) + (10)

P (9i79j) = Zm,

where p(-) is the centralized policy under perfect information for the polarized
setting, presented in (4)). It is straightforward to see that lobbying component in the
policy has a greater weight in this expression than it does in the truthful policy ().
The algebra leading to this expression is presented in the Appendix.

This common agency influence game with polarized preferences has the same
basic setting of Martimort and Semenov/|(2008)). They consider a privately informed
agent about his ideology (the policymaker) and find that ideology uncertainty makes
the equilibrium policy closer to the policymaker’s bliss point. Here we consider
the polar case of privately informed principals (the lobbies) and we find opposite
results. Inverting the source of asymmetric information also reverses the results:

larger information asymmetry leads to greater political influence in our case.

4 Comparing centralization and decentralization

In this section we compare centralized and decentralized structures in terms of wel-
fare. Welfare is defined as the sum of the entities” welfare functions, W (-) =

W4 (+) +Wg (+). This criterion excludes the payoffs of the players of the political
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game. This is equivalent to assume that the lobbies’ and the policymaker’s sizes are
negligible compared to the society.

Given that we wish to highlight the role of lobbies’ information asymmetries
and the importance of the information transmission effect in the comparison be-
tween centralized and decentralized structures, we simplified the way the two en-
tities A and B interact. Indeed, we only included the fact that centralized decision
making tends to produce policies less responsive to the local environment than de-
centralized decision making (i.e., under a uniformity assumption the policies are
exactly constrained to be the same). We should keep in mind, however, that this
setting avoids important other dimensions discussed in the literature. In particu-
lar, our framework does not include features such as environmental externalities
or strategic delegation across entities. Those elements are known to be important
determinants of the comparison between centralized and decentralized structures.

Under perfect information, our model reproduces many effects that already have
been emphasized under different forms in the literature. Namely, the aforemen-
tioned uniformization effect, preference dilution effect (in the aligned setting) and
competition effect (in the polarized setting). As emphasized by the traditional lit-
erature on centralization (Oates| (1972)), the uniformization effect favors decentral-
ization. The size welfare loss is directly related to the extent of difference between
the entities’ preferences, oty — 0(p.

The introduction of asymmetric information then allows us to highlight a new
effect into this tradeoff: the information transmission effect. Interestingly, this ef-
fect reduces the vulnerability of policy making to political influence in centralized
systems in the “aligned preferences” context, but conversely it increases political
capture in the “polarized preferences” context. We assume, without loss of gen-
erality, Aot = o4 — ag > 0 and denote A@ = 6 — . We start by discussing the
“aligned preferences” context, comparing the perfect information benchmark case
to the asymmetric information one. Then we repeat in a following section the same

exercise for the other “polarized preferences” case.
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4.1 Aligned preferences
Perfect information

In addition to the uniformization effect of local policies, centralization induces lob-
bies to offer contributions to the same (unique) policymaker which creates another
effect on the competition for influence. As a matter of fact, the policymaker can-
not fully adjust his policy to reflect the preference of one specific lobby. He has
to set the policy according to the “mix of political preferences” of the different in-
terest groups he faces. We refer to this effect as a preference dilution effect. This
effect was first illustrated in the political economy of centralization and regional
agreements by De Melo et al.|(1993)).

The preference dilution effect increases social welfare by itself. Indeed, be-
cause the welfare function is concave in the policy level p, welfare associated with
the average of the two distinct policy levels is greater than the average welfare of
these policy levels. Hence, centralized policymaking that is subject to an “average
political influence” of two lobbies generates higher social welfare for the two enti-
ties than decentralized policymaking subject to the influence. Moreover, this effect
increases with the range of lobbies types, A8, which determines the probability of
having distinct lobbies across entities. In this perfect information setup, the trade-
off between centralization and decentralization compares the two following effects:
the preference dilution effect that favors centralization, and the uniformization ef-
fect that favors decentralization. Given that the uniformization effect (or conversely
the preference dilution effect) is positively related to Aa (or conversely, to A@), the
tradeoff depends on the relative sizes of A@ and Aa. Specifically, we can compute

a threshold that relates these two key parameters.

Proposition 2. Suppose that types are perfect information and preferences are
aligned. For every AQ there exists a threshold value AB such that the expected so-
cial welfare under centralization is higher than under decentralization if and only
if AD > AO.
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Asymmetric information

Under centralization, Section 3 tells us that the lobbying game between the two
interest groups and the joint policymaker generates an information transmission ef-
fect. This effect reduces the equilibrium level of the centralized policy. Given that
lobbies intrinsically have preferences biased towards excessively large policy levels,
this effect contributes positively to social welfare under centralization. There is no
such effect under decentralization. The information transmission effect is directly
related to the degree of asymmetric information that exists between the lobbies and
the policymaker. Therefore, it depends positively on the range of lobbies types,
A, and has no impact in this model when A@ = 0. Consequently, the information
transmission effect provides an additional component of the tradeoff between de-
centralization and centralization that favors the latter. For parameter configurations
that make the two decision making structures socially equivalent under perfect in-
formation, it shifts the tradeoff in favor of centralization. The information transmis-
sion effect adds to the two preceding uniformization and preference dilution effects
already identified under perfect information.

As under perfect information, the tradeoff depends on the relative sizes of A0
and Aa. Clearly there is a configuration of these two parameters such that social
welfare under centralized and decentralized systems are the same. Departing from
this situation, a larger value of A@ strengthens the preference dilution and the in-
formation transmission effects, and therefore makes centralization superior. On the
other hand, a larger value of A« reinforces the uniformization effect and therefore
makes decentralization superior. Moreover, when lobbies have private information,
that same configuration of parameters is more likely to induce centralization than

with perfect information. This sums up to the following result.

Proposition 3. Suppose that types are private information. For every Aa. there exits
a threshold value A8 such that the expected social welfare under centralization is
higher than under decentralization if and only if AO > A®. Moreover, for every Aa,,
we have that A8 > AB.

Proposition [3] is quite similar to Proposition 2] The thresholds, however, are

not the same. Comparing the two shows how information transmission affects the
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tradeoff between centralization and decentralization. The last statement of Proposi-
tion[3|shows that the range of parameters in which centralization is welfare superior
is larger with private information. That is, we can find combinations of A@ and Ac
such that centralization is not welfare superior under perfect information while it is
welfare superior with asymmetric information (while the opposite, however, cannot
occur). The bottom line of this comparison is the fact that centralization is more
likely to be welfare superior with private information in the “aligned preferences”

context.

4.2 Polarized preferences

With polarized preferences the interaction between lobbies in centralized structures
is quite different from the aligned context. The policymaker’s preferences are now
in the middle ground between the two lobbies’ preferences. The influence of one
lobby pushes policies further away from the rival’s bliss point. This creates strong

competitive pressures between lobbies on the market for influence.

Perfect information

While in the aligned setting each lobby benefits from the influence of the other, now
the influence of a lobby harms the rival. Each lobby desires to neutralize the rival’s
influence and, on top of that, to influence the policymaker. As a consequence, the
policy is biased towards the preference of the stronger lobby. This is the competition
effect. With lobbies of equal strength, no effective influence is exerted and the
policy follows the districts’” preferences.

In this setting, the tradeoff between centralization and decentralization weights
this competition effect against the uniformization effect. The larger A6, the larger
the scope for disagreement among the lobbies, the stronger the competition effect
and the better it is to have a centralized structure. On the other hand, much like
in the “aligned preferences” case, the larger A, the stronger the uniformization
effect and the worse it is to implement centralization. Interestingly, the value of
Y. 0 := 0 + 0 also matters for welfare comparison. It reflects a measure of the rel-

ative distance between the average ideal policy level that each lobby would like
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to see implernentedﬂ When the lobbies’ average bliss point is much higher than
the society’s, they exert a lot of influence in decentralized structures. Conversely,
in centralized structures they are forced to compete strongly as their positions are
on average highly opposed. As a consequence their influence gets mitigated. The
greater is the lobbies average ideal policy strength compared to the o's, the more
likely is centralization beneficial. In other words, the larger Y 0, the more likely
centralization is welfare superior. These observations are summarized in the fol-

lowing proposition:

Proposition 4. Suppose that types are perfect information. For every Ao.:

i) there exists a threshold value AB such that the expected welfare under centraliza-
tion is higher than under decentralization if and only if AB > AO;

ii) there exists a threshold value Y0 such that the expected welfare under central-

ization is higher than under decentralization if and only if £0 > ¥0.

Asymmetric information

The information transmission effect has quite different implications with polarized
preferences. When designing its contribution, each lobby would ideally like to
face a moderate opponent, where there is less opposition to her own influence.
Importantly though, the policymaker has a natural tendency to lie to the lobby by
overstating the policy position of his opponent. The policymaker does so in order to
receive the greater marginal contribution that the lobby would be ready to offer to
neutralize the opponent’s position. Therefore, to make incentives compatible for the
policymaker, the lobby increases the contribution he pays when facing a low type
opponent. To save on the high contribution, the policymaker reduces the marginal
policy he requests when facing a high type opponent. As a consequence, strong
opponents face weaker opposition, which induces more influence when the lobbies

average ideal positions are unbalanced.

9Lobby A’s type is uniformly distributed between [Q 75] , while lobby B’s type is uniformly

distributed between [—6,—6]. Lobby A’s average ideal policy level is simply |, 95 048 — L8 while

lobby B’s ideal average policy level is | :95 0- % =— %. So the difference between the two lobbies
average ideal policy levels is exactly Y 0.
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In other words, information transmission weakens the lobbies’ competition,
making it less effective. Notice, however, that competition will still be effective
when the lobbies’ types positions are balanced. This indicates that for a given asym-
metry between districts preferences A, there still exist ranges of lobbies’ types that

make centralization welfare superior. Specifically we have the following:

Proposition 5. Suppose that lobbies types are private information. For every Ad:
i) there exists a threshold value A8 such that the expected welfare under centraliza-
tion is higher than under decentralization if and only if AB > K\O

ii) there exists a threshold value Y0 such that the expected welfare under central-
ization is higher than under decentralization if and only if £0 > 2/5;

iii) we have that A8 > A6 and £ > X0.

Statements (i) and (ii) from Propositions [ and [5] are quite similar. The differ-
ence is stressed in statement (iii) of Proposition [5} It shows that centralization is
welfare superior for a smaller range of parameters when lobbies have private in-
formation. Indeed, under centralization the information transmission effect has a
negative impact on welfare. It reduces the effectiveness of the competition effect
that naturally arises in perfect information when lobbies have polarized preferences.

This leads to greater capture by the more extreme lobby.

S Local public goods provision

In this section we illustrate our previous results in the classical problem of local
public goods provision across communities or districts. Much of the political econ-
omy literature that goes beyond Oates’ classical trade off between centralization
and decentralization only considers situations with symmetric information between
interest groups and policymakers. Our framework allows us to reconsider this clas-
sical problem in the presence of lobbies who are privately informed about their
abilities to exert influence. The set-up also allows us to discuss how different struc-
tures of public budgets affect the lobbying competition and ultimately, the provision

of local public goods.
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We, specifically, consider three alternative institutional structures. In the first
one the decision is decentralized and public budgets across districts are separate. In
the second structure the district budgets are still separate but the policy decision is
centralized and constrained to be uniform. Finally, we study a centralized decision
structure without policy uniformity, while there is a two stage budgeting process
that is integrated across districts (a common pool ﬁnancing)

We now adapt the model of provision of local public goods to our framework.
Two districts, i € {A, B}, have to decide how much of a local public good to provide.
We assume the following utility functio for consumers in district i

ui(p) = (a5 —1=5) pit s an

where, for consistency, we denote the amount of public good by p; and income y;,
which is exogenous in this problem. Notice that this is a transformed version of the
utility function presented in Section 2.

The lobbies represent organized members of the society with higher valuation
for the public goodE For example, lobbies could be interpreted as organized elites
with preferences not aligned with the average citizen. Specifically, we assume that

these elite preferences are given by

V(Qi,pi,C) = <9i— - %) pi—C,

where 6; > o;, and C denotes the money contribution to be paid to influence the

10 Ap alternative structure would combine a centralized decision without uniform policy and with a
decentralized budget. In absence of inter-district externalities, this last is identical to a decentralized
structure.

"We derive such utility function departing from a quasi-linear preference specification on public
goods (p;) and money (m;) represented by

pi

2)Pi+mi~

u; (pi,mi) = ((Xi -
Consumers’ income is denoted by y;. The public good is provided by the government and financed
through lump-sum income taxes 7;. It is produced from income on a one-to-one basis. If the budgets
are separate, then 7;y; = p; and the consumer’s budget constraint is given by (1 — 7;)y; = m;, or
vi = p; +m;. This allow us to write the consumer’s utility as presented below.
2Q0ur results would be similar if lobbies had lower valuation for the public good.
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policymaker(s). It is straightforward to see that these preferences are also trans-
formations of the lobbies’ preferences and correspond to the “aligned preferences”
case We are now in a position to reinterpret our previous results comparing cen-

tralization and decentralization.

Decentralization

When the public good decision is decentralized and budgets are separate, the results
from the decentralized structure apply. The model is solved as a principal-agent
game and information asymmetry has no stake. The solution is efficient for the
relationship between a lobby and the policymaker. The lobby, however, exerts in-
fluence and the public good is provided up to the point where the lobby’s marginal
benefit equals the marginal cost of provision. Remember that in decentralized deci-
sions, the policymaker only takes into consideration the welfare of his district. The

policy implemented in this structure is given by

6+ A

= LT
pi 1+

Y

which is just a re-parametrization of (I.

Centralization: uniform public good provision and separate budgets

Under uniform public good provision with separate district budgets, the lobbies
offer contributions to the same policymaker, as in the “aligned preferences” case.

Under perfect information, the level of public good is given by

9A+QB+A(OCA+OCB)
21+ 4)

ﬁ: _17

which is a simple re-parametrization of (3). Under asymmetric information, when

0; is private information of lobby i, and it is drawn from a uniform distributions in

13An alternative explanation for the difference between 6 and o would be a difference in the
marginal value of money for the fraction of society organized as a lobby.
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(8, 6], the policy under private information is given by

o _ Y264+ 6p) —O+A(outan)
p= 2(1+ A7) ’

which is a simple re-parametrization of by (9).

Centralization: non-uniform public good provision and two-stage integrated bud-

get

Consider now a centralized system where the income tax is fixed at T as a result of
a two stage budget process and that the budget is a common pool such that T(y4 +
yB) = pa + pp. Consequently, we have that p; = R — p_;, where R = T(ys + yp) is
the amount of resources available for the provision of local public goods. Now an
increase in the public good provided for district A decreases the amount of resources

available for district B. The district social preferences in this case write a@

_ 1
Wa(pa) = (1— T))’AJrE (04 — pa) pa,

Wa(pa) = (1=T)yp+ 3 (ap—Ro+pa) (R—pa).

The lobby’s preferences are similar to these and are given by

_ 1
Va(04,p4,Ca) = (1=T)ya+ 5 (64 — pa) pa —Ca(pa),

_ 1
VB (0B,pa,Cp) = (1 —T)YBJFE (6 —R+pa)(R—pa) —Cp(pa).

With a non-uniform public good decision and a two-stage integrated budget
process, the model generates a context with polarized preferences for the lobbies.
The reason is that the budget is now already set when lobbies offer contributions to
the policymaker, so the public good decision does not take into account the marginal

cost of provision. The policy that emerges under perfect information within this

“Notice however, that the preferences are not directly comparable to the preferences derived in
(TT). The indirect utility form derived in considers that the income tax is not fixed, so that
consumers pay the marginal cost of production of the local public good. In the current institutional
setting, the marginal cost of producing one good is the reduction in the other district’s good.
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structure is given by
R 64—-6p+AAa

PA=S T T o0y

which is a re-parametrization of (). Under private information the policy that

solves the political game is given b

R 3/2(64—0p) + A
2 2(14+4) ’

pA =
which is a re-parametrization of (10).

Discussion

How do the three institutional structures described above compare in terms of in-
centives and welfare? In a decentralized structure, each district specific lobby exerts
uncontested influence, but the policy choice reflects better the district’s social pref-
erences. With uniform centralized public good provision, the policymaker takes
into account the average preference of the two districts. In such a setting with in-
dependent budgets, lobbies have aligned interests. Private information makes their
coordination more difficult by giving extra bargaining power to the policymaker.
This in turn favors the use of a uniform policy in terms of welfare.

A common pool two stage integrated budget calls also for a centralized decision,
possibly with some degree of flexibility with respect to local policies. In such struc-
ture, lobbies have polarized preferences and compete strongly for the public good
allocation. Their political influence is weakened because of this competition. Pri-
vate information, however, hinders this competition effect and to stimulate political
capture by the more extreme lobby. This suggests that budget centralization with
flexible policies has some clear political economy advantage compared to uniform

centralized decisions and independent budgets under perfect information. However,

SNotice that the expression depends on the amount of resources R available for the public good.
Under this particular institutional setting, we assume that this variable is exogenously chosen prior
to the realization of the lobbies types. It is not difficult, however, to show that this expression will
never reproduce the level of public good achieved in a centralized decision with separate budgets, no
matter how much resources are available, provided the amount of resources is not itself a function
of the lobbies’ types.
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the latter institutional setting may recover again some advantages as the information

problem on the lobbies’ side becomes more stringent.

6 Tariff protection in customs unions

The creation of the World Trade Organization motivated by the increasing num-
ber of regional trade agreements. That sparkled a large literature on preferential
trade agreements (PTAs), recognizing lobbying and political influence as central
elements of trade policy making (see, for instance, the related literature in Section
3). In such models, both the decisions to enter into the trade agreement and the
tariff levels are endogenously chosen by governments subject to the pressure from
special interest groups. This situation is generally modeled as perfect information
game between lobbies and governments. Our model of political influence under
asymmetric information allows us to reconsider the issue of PTAs when there is
private information on the side of protectionist lobbies. We analyze the implica-
tions of these information structures, according to the sectoral characteristics of
the lobbying groups, namely whether they represent competing or vertically related

industries. We consider both cases in turn.

Lobbies from horizontal competing industries

Consider two small open countries A and B that trade with the rest of the world.
In each country there is a protectionist lobby that employs resources to obtain tar-
iff protection against foreign imports. Without a trade agreement between the two
countries, each lobby demands protection from the government of her own country.
In a customs union, the lobbies from both countries compete to influence the com-
mon level of trade protection decided by the customs union. Additionally, lobbies
have private information about their political strength as a group.

More precisely, we consider a simple partial equilibrium model with a good x

that can be imported by both countries A and Bm When the domestic price of good

16There is also a numeraire good produced from labor only in a one-to-one rate of transformation.
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x in country i € {A, B} is p;, the domestic demand for good x is given by

xi (pi) = a—Dbp;,

with a,b > 0. In each country, good x is produced using labor and a specific factor
that is in limited supply. Consequently, producers have capacity constraints. To
simplify the analysis, we assume that the marginal cost of production is zero for
production below the output capacity. Therefore, the sector’s competitive profits
are given by 7; (p;) = Ypi, where 7 is the capacity constraint. For simplicity we set
Y= 1.

Each government collects import taxes. The tariff revenue is given by

TR = (pi—p°) (x(pi) —y(pi)),

where p° is the international price of good x, y (p) is the home supply of x which, by
the envelope theorem, is equal to y. With such specifications, the sum of the firm’s
profits, consumer surplus, and the government’s tariff revenue gives the welfare of
the society, which takes the following quadratic form

2

Wi(pi) =w— = (pi—p°)",

NS

where w is a constant that is a function of the parameters. Notice this is a rescaled
version of the welfare function presented in Section 2.

A political influence game takes place within each economy. The lobby of each
country offers contributions C; to the policymaker in order to influence the tariff de-
cision. Each economy has a lobby that represents the producers of good x. Lobbies
are “principals” of the political game. Their utility function is given b

V (6;,pi,Ci) = 6;p; — C:.

17This utility function comes from the fact that lobbies care about the sector’s profits and dislike
giving money contributions. We assume the production function has a capacity constraint given by
one. Then profits are given by p;. Plus, lobbies have an organization cost of providing contributions
so that one dollar put in the lobby turns into 1/6;. This allows us to represent the lobbies preferences
by the given utility function.

35



Notice that the lobby’s preference is linear in the policy p;. This is a little differ-
ent from the quadratic functioﬂT_gI presented in Section 2. Yet the main results are
identical in this framework.

Policymakers are agents in the political game. The two countries may form a
customs union or retain a non-coordinated trade policy. Without the agreement, the
policy decision is decentralized. Each country delegates its trade policy decision
to a national policymaker who chooses the import tariff of the economy or, equiva-
lently, the economy’s domestic price p;. In country i, the policymaker’s preferences
are given by

Ui (pi,Ci) = Ci+ AW (pi),

where A is the relative preference between contributions and welfare.

If the two countries sign a customs union agreement, they delegate the policy
choice to a single policymaker who is restricted to setting a uniform policy (the
tariffs of the two economies are the same). This is a centralized decision making

setting. In this case the policymaker’s preferences are given by
U (p,Cy,Cp) = ZiC;i +2AW (p).

The model is a linear version of our baseline modelm with o4 = ap = p°.
Assuming that 6’s are drawn from an i.i.d. uniform distribution over [Q , é] , with
30 > 6, we can apply the results from Section 3. Domestic prices without a trade
agreement (with perfect and with asymmetric information) are therefore given by

0

5(6) = p+ 5
p(6) Pt

Under a customs union with perfect information these prices are given by

9,-+9j

5(6179]) :pe+ Y

8Here, the utility function has an infinite bliss point. The value # now measures the constant
marginal benefit of the policy.

19We have not developed the model with a linear objective function, but all the results remain,
except that expressions are slightly different.
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where it is easy to see that the customs union implements the average tariff. Under

a customs union with privately informed lobbies, they become

p*(6,,6;) =p°+ ﬁ (% (6;+6)) —5) =p(6:,0;) — ﬁ (5— 9’?’) :
It is simple to see that p (6;,0,) — p* (6;,0;) > 0. Therefore, there is less protec-
tion in a customs union agreement when lobbies have private information. The
intuition is that the information transmission effect increases the cost of political
influence, granting more bargaining power to the policymaker. As a consequence,
lobbies’ private information under a customs union leads to a fall of protection, and
an increase in imports and social welfare.

From a social welfare perspective it is important to notice that the two countries’
optimal policy is free trade. Consequently, this model is similar to our linear ex-
ample with oy = op. Thus, under perfect information, customs union agreements
are always welfare superior to the decentralized protectionist game in each coun-
try. Therefore, there is no uniformization effect associated with centralized decision
making. Only the preference dilution effect remains, which promotes the customs
union regime (i.e., centralized decision making). When lobbies have private infor-
mation, the information transmission effect provides an additional boost in favor of

the customs union mechanism.

Lobbies from vertically related industries

Consider now a context where one country has a lobby representing an upstream
industry while the other has a lobby representing a downstream industry. A cus-
toms union agreement forces lobbies of vertically related industries to influence
the same policymaker. The two lobbies find themselves with polarized prefer-
ences. The downstream producer wants import subsidies for her inputs while the
upstream producer wants protection against foreign competition. For simplicity, we
assume that the upstream sector has a quadratic cost of producing y units of the in-
put cost (y) = y* + (8 — 0) y. Denoting the input’s international price by p¢, home
prices are equal to the international price plus tariffs. This gives the following profit

37



function
7 () = 5 (p— (6~ 00))

The downstream sector employs labor (/) and the input (x) from the upstream
industry to produce the final good (z). The production function is given by z =
[+ ((y+0) —x/2)x, which generates a linear demand for the input x = ¥ — p. The
total cost is given by cost = —% (p— (Y+ 6p))* +z, which is separable in z and p.

Thus, the downstream sector’s profit function writes as

i (p) = (b )2+ 5 (p— (7+ 60))°,

and the lobbies’ preferences are then given by
Vi(pi, 6;,Ci) = mi (pi) — Ci.

The policymaker of the customs union cares about revenues and both sector’s prof-

its. His preferences are given by
Ui(pi,Ci) = Ci + AW (p;).

We take ¥ > 6 and assumeJT_GI for simplicity, that y — p® = p® — 0. This assump-
tion ensures that the home market clearsat the international price p®.

In the absence of a trade agreement, the two countries set policies separately.
We assume that the upstream sector is in country A and the downstream sector is in
country B. The policy in country A (upstream lobby) is given by

Apt—(6—0
ﬁ(QU): P PL(—I U)>Pe

and the policy in country B (downstream lobby) is given by

. Ap¢—(y+86 .
p(6p) ==~ l(_yl L

With a customs union agreement the policymaker now cares for the welfare in

20This assumption makes the results clearer, but it is absolutely not necessary.
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both countries. His preferences are given by

EC+Amp (p)+ 7w (p)+(p—p°) (x(p) —y(p))]-

Under perfect information, the policy that emerges from the lobby game is given by

0y — 6p

p(6y,6p) =p +m-

The input price in a customs union can be greater or smaller than the interna-
tional price, depending on the relative strength of the two lobbies. If the lobbies are
equally strong, their influence cancels out and there is no tariff.

If the lobbies’ strength is the private information, now their competition is weak-

ened and the policy is given by

6y — 6p

36p—6p _
P(9U,90)+m~

p*(6u,0p)=p +§m—

Whenever a lobby is stronger, it will achieve more influence when lobbies have

private information.

Discussion

To sum up, when lobbies represent national industries that are horizontal competi-
tors, their incentives are aligned since both desire a greater tariff against the rest
of world (import tariffs are strategic complements). In this context, information
transmission reduces the political capture and private information on the lobbying
side makes it more likely for the custom union agreement to be welfare improv-
ing. On the contrary, when national lobbies represent vertically related industries,
they tend to have polarized policy preferences with respect to trade protection. As
a consequence, part of their influence cancels out with competition and only the
more extreme lobby exerts influence. Private information and its associated infor-
mation transmission effect then mitigates the impact of competition and reduces the
welfare benefits of a customs union agreement.

The preceding simple examples suggest that under perfect information a cus-
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toms union agreement is more likely to be welfare superior when countries have
lobbies in vertically related industries than when national lobbies compete on the
same market. Information transmission, on the other hand, increases the bene-
fits of agreements of countries with lobbies on the same industry while it tends to
reduce the benefits of agreements of countries with lobbies on vertically related
industries. As such, information transmission may therefore alter significantly the
welfare properties of customs unions agreements.

Obviously, this model is extremely simple and the results must be viewed as
illustrative of how lobbies’ private information may interact with the trade pol-
icy mechanisms discussed in the literature. Direct trade effects are important to
qualify the potential gains from a customs union agreement. Nonetheless, the in-
formation transmission effect that we identify certainly remains in more complex
situations. Finally, when lobbies have private information, centralization of deci-
sion making gives policymakers additional bargaining power to negotiate with other
rent-seekers. Hence, the information transmission effect is likely to have a stake at

the decision to form a customs union.

7 Conclusions

In this paper, we considered the tradeoff between centralized and decentralized pol-
icy making when policymakers are subject to capture by privately informed lobbies.
We identified a new information transmission effect in the political game under cen-
tralized structures that changes the way lobbies interact. When lobbies interests are
aligned, information transmission reduces capture in centralized decision making
structures. The basic insight comes from two features. First, in centralized systems,
policies tend to integrate cross-entity specificities and therefore create strategic in-
formational interdependencies for privately informed lobbies. Each lobby’s optimal
influence strategy depends on privately known characteristics of rival lobbies. Sec-
ond, centralization forces competition for political influence to be focused on one
central policymaker. Since this competition is information revealing, the common
policymaker has a privileged position to obtain valuable private information about

each lobby’s characteristics. Therefore, centralization allows the policymaker to en-
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joy information rents, increasing his bargaining capacity in bilateral relationships
with interest groups. As a consequence, the cost of political influence increases and
the extent of political capture declines.

When the lobbies preferences are polarized, the opposite effect emerges. Cen-
tralized decision with polarized preferences forces the lobbies into a greater com-
petition, which reduces in rent seeking lobbying. Information transmission effect,
however, reduces this competition, diminishing the benefits of centralization.

The framework we used to highlight this insight clearly abstracts from many
dimensions relevant to the comparison between centralized and decentralized sys-
tems. Enriching the model would, however, generate greater strategic informational
interdependence across lobbies that is necessary to get the information transmission
effect. This reinforces the case for centralized systems. More substantially, one may
think about enriching the political process of policy determination under centraliza-
tion. For example, one may think of a more complex decision processes involv-
ing bargaining between district representatives, each being subject to influence. It
would be interesting to see how such variations in the political structure interact
with privately informed rent-seeking groups. Another worthwhile extension would
be to allow the possibility of lobbies holding efficiency improving private informa-
tion. In that case, lobbying activity could play a positive social role. Whether it
increases or decreases the relative benefits of centralization is an interesting ques-
tions that would merit further investigation.

Finally, we applied our model to examples such as local public good provision
and the incentives to form customs union agreements. We hope that these simple
applications pave the way for the investigation of other political economy contexts
where the interplay between political influence competition and asymmetry of in-
formation may generate rich and interesting insights for the optimal allocation of

decision rights in public policy areas.

Appendix

Proof of Proposition[I} This proof presents the computations for obtaining the first-
order condition of problem (7)) in detail. The proof follows Martimort and Moreira
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(2010) closely. We begin with the “aligned preferences” setting.
Following the tradition of the literature, we eliminate the contribution from the

objective function (/) before computing the best-responses. We write

EIC(r(8).6)] = [ C(0(0:0)).8) 1 (6) a0,

and we integrate this expression by parts to get

[[er(@.0).8)7 ()00, = —(1-F(0)C(p(6.0).6)

In what follows we omit the arguments of p (é,-, ) and its derivatives for sake of
exposition. Substituting the policymaker first-order condition (6) in the equation

above gives

E[C(p.6)] =C(p(6.0).8) [(;;—j (5, )+ AW <p>) !

—F()&_p}
() 96;]

Then, inserting this last expression back into (/) leads to the following problem

max £ |3 (p— 60"+ (5 (p.) + AW (0)) 5 55| € (0 (6.6) .6

We now differentiate this expression to obtain the first-order condition of problem

)

2
B~ -0 55+ (5 )+ AW () 27 a—” 4
oC R F
+8| (ot +aw (o)) 1 } (12)
d A A\ 0D A A A
- (p(6,0).0) 57 (0.0) - 5 (p(61,0).0) — o
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We then integrate by parts the term in the second line of (12)), which gives
aCc , . , dp
() eawp) 3
J’C " dp  d*C (1—-F(-) dp
£ | (G5 00+ 0) 35 5 0) 5 o) O
aC , dp
+E [(E(‘D,'H‘AW (P)) &_6,} :

Substituting back into the first-order condition and using (6) gives

aC , 9*C 1-F(-)\ dp
E|(~0-0)+ 5 2% )= go s S50 ) S5
aC

89( p(6,0).6,) = o.

Using a boundary condition for the contribution, we can further simplify this ex-
pression. The boundary condition comes from the policymaker’s participation con-
straint. If the rival lobby is low type, the policymaker cannot lie to the lobby. The
lobby, then, has no reason to leave him rents. In such a case the policymaker gets

his reserve utility. That implies that

A

C(p (8:8).8) +C (p (8.6 .0) + AW (p (8.8)) = AW (p*). B,

Differentiating this expression with respect to 0; gives

)+ 5 (0(0.0).0) + AW ((8.0)| 57 (6.6)+ 5 (» 6.

CD)

Using (0)) it is straightforward to see that the last term of is zero. This further
simplifies the first-order condition (I4) to

1-F(") azc< )> 8])] 0.

aC /
E [(— (P—Gi)+%(Pa')+7LW (p) - f() 96,9p 20

Additionally, given the concavity of the functional (7)), the second-order condition
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of the problem is simplified to

]2 0] <o

Following Martimort and Moreiral (2010)), we require truth-telling and focus on

pointwise optimization. The first- and second-order conditions become

1-F(6;) 9°C
f(6;) 06;9p

—(p—6)+ oc (p,6;) +AW' (p) —

9 (p.6) = 0, (15)

for all (6;,6;) € 2.

The computation for the polarized case is similar, but not identical. The na-
ture of lobbying competition is, however, different, which leads to different steps
to eliminate the contribution from . The intuition is that, since lobbies have op-
posing preferences, they now desire to face low type rivals. So the “bad” state of
nature, where they leave zero rents for the policymaker, is 8. The departing point,

nevertheless, is the same

0

EC(r.0)] = [ C(p.6)7(8))de;

0

Then, we use integration by parts in a slightly different way to obtain

[ ctrts@)ae = Fo)c(ra) .

[ #(0)) 5 (5.8) 3200,

|

The following steps basically replicate the ones for the aligned setting. For sake
of exposition we omit these steps. Again we require truth-telling and focus on
pointwise optimization. The first-order condition is given by

F(6;) 9*C

dC
—(p—6)+—=—(p,0;) +AW' (p) + L ——— = 0, 16
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for all (6;,6;) € ©.

Notice that the only difference between (I6) and (I5) is the hazard rate. By
denoting the hazard rates by H (Gj), both lb and can be expressed as .
This completes the proof. The Online Appendix features a continuation of this
proof. The continuation presents the algebra leading to the expression for equilib-

rium policies under centralization. [

Proof of Proposition|2| In this proof, we compare the welfare of decentralized and
centralized structures. We begin with the aligned setting under perfect information
and we compute the expected value of the difference between the welfare of the two
structures.

Remember each district’s welfare is given by

W (pi) = —5 (pi— )’

For centralized structures we evaluate the W; function at the policy under central-

ization (3)). The expressions for welfare are

1 (9A+93—2(XA—),(OCi—(Xi))2

Wip) = —3 2(1+4)

where i € {A,B} and i # —i. We then sum the two expressions to compute the

welfare of the entire economy

(6;+ 9j)2 —2(on +0p) (6,4 6))
+A(2+A)Aa+2 (af + af)

1

_ 17
4(1+1)* (17

W) = -

We now compute the welfare in decentralized structures. Evaluating W; at

gives

. 1 /6;+Aq; 2
Wi(Pi):—E (l-l-—/l) ;
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where i € {A, B}. Summing the two expressions, we compute the society’s welfare

. 1 2 a2 2, 2
W (Pa,PB) = —m (67 + 67 —2 (a6 + 030;) + ot + 0] . (18)

We now compute the difference between and (I8)). This difference is given
by the following expression

W (Pa, Pg) —Wa (P) —Ws (P) = —m [ (6:—6;)° —2(6;— 6;) A — A (2+A) Aa? ] .

The expected value of this expression is given by

—26,6,+6;
EW (5a. Ba) — W (5)] = do,de;.
(W (Pa.PB) —W (p)] 2I1AY A92// [ 2(6,— Q)Aa A(2+/I)Aoc2] j

Using straightforward algebra we get the following expression for this integral,

which we denote by

Q(AB) =E[W (pa,pp) =W (p)] = —

1 {Aez

Y —A(2+7L)Aa2} (19)

Notice that the sign of € depends on the expression inside brackets. If € is pos-
itive, then decentralization is welfare superior. On the other hand, if Q is nega-
tive, centralization is welfare superior. Notice that € is decreasing with respect to
A6 and increasing with respect to Aa. Moreover, for any given Ao, take AO =
Aot\/62 (1+2). Then, Q(AAé) — 0. For any A8 >A8, Q is negative and central-
ization is welfare superior, which proves the proposition. [

Proof of Proposition[3] The proof of Proposition [3| follows closely the proof of
Proposition 2] We compute the expected welfare difference between the decen-
tralized and centralized structures under the aligned setting with asymmetric infor-
mation.

The society’s welfare in decentralized structures is the same as under perfect

information (the policies are the same). The society’s welfare under this structure
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is, thus, given by (18)). For the centralized structure, the information transmission
now affects the lobbies strategies and, consequently, the equilibrium policy. Each

district’s welfare is given by

1 (3(64+6p)—20—40;—2A (0 — ) 2
4(14+2) ’

where i € {A,B} and i # j. The expected difference between the welfare of decen-

tralized and centralized structures is given by the following expression

wA (ﬁA)-i-W(ﬁB)—WA(P*)—WB(P*):—WX

67 —26,0;+ 67 — A (2+A)Aa* -2 (6, — 6;) A

~ 109.\2 ~ 10
—(6-%3%) +2(6+ 6, (o* +a)) (8- 232

A ) 16,6
Straightforward algebra leads to the following expression for this difference,

which we denote by

17A62
24

1
Y8 =~y [

A (2+A)Aa+A0 (2@- (ocAJrocB))} .
(20)
Again, a positive W indicates decentralization is welfare superior while a nega-
tive ¥ indicates centralization is welfare superior. It is also straightforward to show
that for any Aa there exists a A® such that ‘P(A/@) = 0. For any Af > AB, W is

negative and centralization is welfare superior. Finally, we may write

113,
WA = Q— — | 2AB>+ A0 (26 — (a4 + ap)) | ,
(80) = L | 500 14026 — (e + )

from which it is clear that ¥ < Q. The value AB is, by definition, such that
Q (A/\é) =0. Since ¥ < Q, then ¥ (AAé) < 0 and centralization is welfare superior

for AB. This implies that AB > A/E, which concludes the proof. O]

Proof of Propositions d|and |5 The mechanics of these proofs mimics that of Propo-
sition [2]and [3] We skip the algebra and present the final expressions for the welfare
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difference between decentralized and centralized structures in polarized settings
under perfect and private information. The welfare difference under perfect infor-

mation is denoted by

1 AB?

D(AO,%6) = il

+326%—L0A0— A (2+2A)Aa?| .

It is straightforward to see that ® is monotonically decreasing with respect to both
A0 and 0. Thus, for any A and X0, there exists A® such that CID(A/E,ZG) =0.
For any AO > AB X0 > 2/15), ®(AH,X0) < 0 and centralization is welfare superior.
Analogously, for any Aa and A8, there exists Y0 such that D(A0, er) = 0. For any
0 >0, ®(AH,X60) < 0 and centralization is welfare superior.

The welfare difference under private information is given by

A(A6,20) = M5 Lae? —grosa—an (2+1)Aa?].

16(14+4) |3 6

Again it is straightforward to check that A is decreasing with respect to both A@
and £6. Thus, for any Act and £6, there exists A® such that A(E,ZG) = 0. For
any A6 > E, A(A6,X60) < 0 and centralization is welfare superior. Analogously,
for any Aa and A, there exists Y0 such that A(AG,ZAé) = 0. For any X6 > ZAé,
A(AB6,X0) < 0 and centralization is welfare superior. Additionally, it is simple to
check that ® > A for every combination of parameters. This implies that AG > A
and ZAé > 2/5 which concluded the proof. O]
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