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How are constitutional rules sustained? We investigate this problem in the con-
text of how the institutions of federalism are sustained. As Riker (1964)
emphasizes, a central design problem of federalism is how to create institutions
that at once grant the central government enough authority to provide central
goods and police the subunits, but not so much that it usurps all public authority.
Using a game theoretic model of institutional choice, we argue that, to survive,
federal structures must be self-enforcing: the center and the states must have
incentives to fulfill their obligations within the limits of federal bargains. Our
model investigates the trade-offs among the benefits from central goods provi-
sion, the ability of the center to impose penalties for noncompliance, and the
costs of states to exit. We also show that federal constitutions can act as co-
ordinating devices or focal solutions that allow the units to coordinate on trigger
strategies in order to police the center. Finally, the model generates a number of
comparative statics concerning the degree of central power, the division of rents
between the states and the center, and the degree of “central goods” provided
as a function of the characteristics of the constituent units.

1. Introduction
How are constitutional rules sustained? Although a long normative tradition
exists about various aspects of constitutionalism, a positive literature on this
topic is only just emerging (see, e.g., Fearon, 2000; Calvert, 1995; Greif, 1997,
2001; Hardin, 1989; Milgrom, North, and Weingast, 1990: Ordeshook, 1992:
Przeworski, 1991, 2000; and Weingast, 1997). The general problem concerns
how to structure the political game so that all the players—elected officials, the
military, economic actors, and citizens—have incentives to respect the rules.
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In this article we investigate this problem in the context of how the insti-
tutions of federalism are sustained. We follow Riker (1964:11) and define
a government as federal if it has a hierarchical governmental structure in which
each level of government has some autonomy.

1.1 The Twin Dilemmas of Federalism
Although federations differ on many dimensions, all face the two fundamental
dilemmas of federalism:

Dilemma 1. What prevents the national government from destroying feder-
alism by overawing its constituent units?

Dilemma 2. What prevents the constituent units from undermining federal-
ism by free riding and other forms of failure to cooperate?

To survive, a federal system must resolve both dilemmas (Riker, 1964). Fur-
ther, since constitutions are typically not externally enforced, such a resolution
requires that the rules defining a federation be self-enforcing for political
officials at all levels of government. Our work contributes to a new and grow-
ing literature which Gibbons and Rutten (1996) call the new “equilibrium
institutionalists” (see, e.g., Bednar, 1996, 1998a; Calvert, 1996; Gibbons
and Rutten, 1996; Greif, 1997, 2000; Greif, Milgrom, and Weingast, 1994;
Milgrom, North, and Weingast, 1989; and Weingast, 1997). Scholars in this
tradition observe that, for constitutional features to endure, political officials
must have an incentive to abide by them.

Resolving the two dilemmas is problematic because they imply a fundamen-
tal trade-off: mechanisms to mitigate one dilemma typically exacerbate the
other. Too weak a national government will exhibit free riding and insulated
“dukedom” economies. Or worse, it will disintegrate. With a national govern-
ment that is too strong, a federation typically fails because the national
government compromises state independence. Reflecting this trade-off,
several theorists emphasize federalism’s instability (Riker, 1964; Bednar,
1996; Ordeshook and Shvetsova, 1997; Bednar, Eskridge, and Ferejohn, 2001).

1.2 Motivating Examples: The Dilemmas in Action
Throughout history, many federations have experienced the fundamental
trade-off during federal crises. The cases provide important illustrations of
these trade-offs and how they might be resolved, to the extent they have been.

1.2.1 Creating American Federalism. In the American case, numerous debates
have centered on the benefits and dangers of centralization. Nowhere was the
tension more vividly demonstrated than in the debates following the American
Revolution. The principal criticism of the Articles of Confederation by Fed-
eralist leaders was that the national government had insufficient institutional
power to supply critical national public goods, primarily defense against Brit-
ish and European security threats, but also the maintenance of public economic
structures, such as a common market and a common, stable currency. One of
the core debates between the Federalists and Anti-Federalists concerned how
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to provide these goods.' The Federalists believed that the national government
should be granted strong taxation powers in order to have resources to achieve
these ends (Morgan, 1977:chap. 9; Kaplanoff, 1991). Some Anti-Federalists
admitted a concern about the undersupply of central goods. Nonetheless, most
Anti-Federalists felt that the Federalist “solution”—granting the national gov-
ernment strong taxation and monetary powers—presented too great a risk of
predation.’

Under the Articles of Confederation, the Anti-Federalists’ political power
allowed them to maintain the balance in their favor. The failure to provide the
national government with sufficient authority to finance common defense, po-
lice internal trade, and control currency led to a myriad of common pool prob-
lems: states refused to contribute to national finances, many erected trade
barriers, and currencies were “oversupplied” by some states (Middlekauft,
1982; Kaplanoff, 1991).*

Of interest is that the failure to provide adequate authority, which led to the
exacerbation of the first dilemma, was caused by concerns about the second:
one of the main problems with the Federalist proposals to address the problems
under the articles was that they did not clearly define the limits of federal au-
thority. The Federalists’ proposal to grant the national government additional
taxation power failed to create limits on how far this power could be taken or
exploited. This background sets the stage for the Federalist resolution of these
problems with the new Constitution in 1787.

1.2.2 Latin American Federations. As in the American case, many Latin
American federations have exhibited sharp trade-offs in designing effective
institutions. In contrast to the American cases, however, many Latin American
federations have resulted in degenerate federal arrangements. In Mexico, for
example, the central government historically provided states with 80% (or
more) of their revenue. Along with the revenue comes the national govern-
ment’s rules and restrictions. Further, in many Latin American states, the na-
tional government, not the local government, remains the locus of regulatory
control over the economy. Any attempt to ignore the rules risks the withdrawal
of all funds. For example, consider the rise of political competition to the PRI,
the political party that has dominated Mexico since their revolution. The na-
tional government frequently punishes local governments captured by the

1. As Hamilton outlined in Federalist No. 23: “The principal purposes to be answered by union
are these—the common defense of members; the preservation of the public peace, as well against
internal convulsions as external attacks; the regulation of commerce with other nations and be-
tween the States; the superintendence of our intercourse, political and commercial, with foreign
countries” (Hamilton, Madison, and Jay, 1961:153).

2. AsRakove (1996:146) emphasizes, the Anti-Federalists’ favored lines of attack evoked cus-
tomary Whiggish fears of concentrated power and the specter of a potent central authority absorb-
ing the residual powers of the state governments.”

3. It is worth recalling that the Federalists opened their famous debates with an extended dis-
cussion of the problems of national defense under the articles (Hamilton, Madison, and Jay 1961,
Federalist Nos. 2-5). Although these are not nearly as widely cited as those focusing on institu-
tions, it is no accident that the Federalists opened with this topic (see Riker, 1987).
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political opposition by withdrawing budgetary funds (Diaz-Cayeros, Magaloni,
and Weingast, 2004). This sets a very high price on voting for the opposition for
local citizens. In combination, these features of federalism imply that states are
not autonomous, sovereign entities, as federalism requires. Instead, they remain
administrative agents of the national government.

1.2.3 Federalism in Russia. Russia reflects a different variant on the twin
dilemmas. In the former Soviet Union, the central government dominated
all political decision making. Local governments at all levels were adminis-
trative agents of the central government. Moreover, the parallel party and po-
lice state apparatus implied significant punishments for individual politicians
who might steer an independent course.

This legacy set the stage for the political conflict in modern Russia. Of interest
is that many observers have commented on various parts of the breakdown in
Russian federalism (e.g., Ordeshook and Shvetsova, 1997; Solnick, 1998;
Blanchard and Shleifer, 2000; de Figueiredo and Weingast, 2000): some focus
on the lack of constraints on the center, others that a too weak center cannot con-
trol runaway and profligate states. Through the lens of the fundamental trade-off,
however, the problems are related. Having succeeded the Soviet Union for sov-
ereignty over its territory, Russia under Yeltsin has at once the problem of too
weak a center and too strong a center. On the one hand, the Russian government
today has only a limited ability to commit to limits on its behavior. In particular,
states lack a consensus about the appropriate limits on the national government.

Perhaps ironically, but certainly consistent with the trade-off in Russia, un-
limited governmental authority ultimately has led to the weakening of the fed-
eral apparatus, including the central government, as the failure to define limits
on the center led to less willing delegation of authority to and compliance with
the center by the states. This has led to a central government that is financially
weak. Financial weakness, in turn, has allowed many local and regional govern-
ments to grab considerable de facto independence. Short of announcing sov-
ereignty, as in Chechnya, the central government has acquiesced to most of
these assertions of regional government power. Together, therefore, the prob-
lem is not simply one of too weak or too strong a center, but appropriately align-
ing incentives for the proper uses of authority and compliance with agreements.

In many cases, then, the twin dilemmas have created crises in federal in-
stitutional arrangements. In this article, we attempt to explore both the impli-
cations of these trade-offs and how they might be resolved, if at all.

1.3 The Literature on Federalism
Three rich streams of the literature relate to the two fundamental dilemmas of
federalism.* The first and largest stream studies the problem of state shirking

4. These three literatures focus on aspects of endogenous federalism. In addition, there is
a much larger literature on the effects of federalism, dominated by economists (such as Tiebout,
1956; Oates, 1972, Rubinfeld, 1987). There is also a political science literature on the effects of
federalism on various problems, such as ethnic conflict (see Lijphart, 1984:chap.10), budget def-
icits (Rodden, 1999, 2000; Poterba and von Hagen, 2000), and corruption (Treisman, 1999).
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and common pool problems from subnational governments. The settings vary
dramatically, including demand for federal spending; budgets, state borrow-
ing, soft budget constraints, and deficits; and voting (see, e.g., Bednar,
1998a,b; Bednar, Eskridge, and Ferejohn, 2001; Blanchard and Shleifer,
2000; Cremer and Palfrey, 1999; Inman and Fitts, 1990; Inman and Rubinfeld,
1997; Jones, Sanguinetti, and Tomassi, 1999; McKinnon, 1997; Persson and
Tabelinni, 1996a,b; Poterba and von Hagen, 2000; Rodden, 1999, 2000; and
Sanguinetti, 1995). These scholars show that, without a strong center, common
pool problems produce third-best or even worse outcomes. The focus on the
common pool problem emphasizes the second dilemma of federalism, the fail-
ure of “too much” decentralization.

The second stream of literature examines the first fundamental dilemma, the
problem of national government aggrandizement. Riker (1964) and Bednar
(1996), for example, examine how central governments tend to expand their
powers over time. Chen and Ordeshook (1994) study the problem of how a cen-
tral government can be prevented from usurping all public authority. Weingast
(1997) examines how a central authority can use a “divide and conquer” strat-
egy to transgress its authority without reprisal (see also Treisman, 2000).

Finally, a third literature examines the joint problem, albeit in very specific
contexts. Riker (1964), Garman, Haggard, and Willis (1999), and Ordehsook
and Shvetsova (1997) emphasize the role of parties for federal stability. They
argue that the need to cooperate to win elections drives national and sub-
national officials to respect one another’s interests. Bednar, Eskridge, and
Ferejohn (2001) conclude that although judicial institutions have an asym-
metric effect, they tend to police the subnational governments, but are less
effective in policing national government aggrandizement.

In this article we synthesize aspects of these literatures. The first two liter-
atures each emphasize one of the two federal dilemmas and thus study half of
the problem. Our approach studies the two problems simultaneously. Simi-
larly, although the articles in the third literature recognize the problem we dis-
cuss here, we complement them by generalizing their examination of specific
institutions in developing a generic model.

1.4 Overview of the Argument and Plan of the Article
The model we develop here has a number of purposes. By clearly defining the
components of the institutional design problem, we more precisely elaborate
when a set of federal institutions can be sustained. In our formulation, we use the
game theoretic concept of equilibrium as a way of studying the sustainability of
a federation. In this way, the model helps to clarify a number of critical features
of the design of federal systems which will determine their stability. Using this
analysis, we then analyze how these equilibria change with respect to the ex-
ogenous characteristics of the players attempting to capture the benefits of fed-
eration and the opportunities they are attempting to capture. Finally, as we
show, in many situations, many possible institutions can sustain a federation.
Our model helps to clarify, in these situations, which specific choices will be
made by the players who design a federal constitution. By doing so, we are able
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to examine the way federal institutions become stronger or weaker, depending
on a number of important features of the interaction between various interested
parties. In this sense, we are able to generate a number of predictions about the
characteristics of federations designed in different contexts.

To understand how successful federal systems simultaneously resolve the
two dilemmas, and thus provide for their stability, we begin with the rationales
for constructing federal systems. Two conditions must exist for a federal sys-
tem to emerge: there must exist some gains from cooperation among subna-
tional units, and those gains must not be available in other institutional forms.

An additional question about federalism concerns why these systems need
a central structure at all. As the first stream of literature emphasizes, the answer
is that participating states want central goods, yet each has an incentive to shirk
or “free ride.” Moreover, imperfect information about shirking exacerbates
these problems, since it is harder to sanction states if others cannot identify those
that shirk (Green and Porter, 1984; Milgrom, North, and Weingast, 1990;
Persson and Tabellini, 1996a; Bednar, 1996). If the moral hazard problem by
the subunits is too severe, the states will be unable to capture the gains from co-
operation in a decentralized manner. A primary solution provides the center with
policing authority so it can act as a central monitor in the hierarchical structure.

National governments have their own interests, however. Granting resources
and powers to the central government enables it to usurp state authority and
extract resources—in Riker’s (1964) term, to overawe the states. Indeed, the
more institutional and economic power the center has to carry out its delegated
tasks, the greater will be the potential for encroachment on state sovereignty
and authority. The example of defense makes clear the trade-off: giving the
national government greater resources allows appropriate defense against ex-
ternal threats, but increasing central resources also makes it harder for the
states to resist encroachments by the center.

We incorporate the two dilemmas into a repeated game that captures the na-
ture of federal arrangements. The model endogenizes several aspects of federal
authority: the degree of state participation and shirking, and limits on the federal
government. Using this framework, we provide insight into two aspects of
the problem. First, we derive a set of sufficient conditions for a self-enforcing
federal system. Second, and perhaps more importantly, we develop a number of
comparative statics implications for the institutional design of federations.
In particular, we propose hypotheses about when self-enforcing federations
can exist, the degree of central power, the division of rents between the states
and the center, and the degree of “central goods” provided, as a function of the
exogenous characteristics of the constituent units.

In the next section, we describe a two-stage model of a set of states endeav-
oring to capture some gains from cooperation. In the first stage, the states must
collectively choose a set of arrangements to define how the federation will oper-
ate. In the second stage, the states and the center interact on an on-going basis
within the framework they have erected. The players in the model are a set of
n states and the center. We study the problem with aggregate, unitary actors
for two reasons. The first is tractability. The second is that we seek to model
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aproblem common to all federal systems, not just about ones with political insti-
tutions like the United States, where the subnational units have identifiably dif-
ferent interests. Thus we wish to model the problem for a wide range of
federations, including the United States, Mexico, Russia, China, and the Euro-
pean Union.

We then proceed to analyze the model in three parts. We start by assuming
that both the participants and the institutions in the federation are fixed; we
then consider what happens when the institutions (but not the participants)
are endogenous; and then finally we turn to the question of endogenous insti-
tutions and participants. The analysis shows that if both the penalties imposed
for shirking and the probability of being detected are jointly high enough, then
shirking can be prevented and the gains from cooperation potentially realized.
However, unlike in the previous literature on the common pool problem, the
model also illustrates that once created, the central government is not a faithful,
welfare maximizing agent of the states. It has incentives to capture rents.

In Section 4 we take up the question of the institutional design of federalism,
including the question of how subnational units limit the center’s aggrandize-
ment. Institutional design incorporates both grants of central authority and the
choice of the “trigger” strategies to be played once the federation becomes an
ongoing concern. Choosing the appropriate trigger strategies allows states to
coordinate on a punishment regime to police the center, thus ensuring maximal
benefits returned to the states. This framework generates several interesting
results. We show how coordinating devices, such as constitutions, can serve
to minimize efficiency losses, police the center, and maximize the return of
rents to the states. Finally, we show how the equilibrium strength of the center
varies with the exogenous characteristics: the weaker the set of states, the more
productive the center, and the larger the federation, ceteris paribus, the weaker
is central authority in equilibrium.

In Section 5 we extend the model to the important question of the optimal
size of federations. Here we analyze the question of which states will be in-
cluded in an “equilibrium federation.” As in the existing literature (see, e.g.,
Alesina and Spolaore, 1997; Bolton and Roland, 1997; Alesina, Spolaore, and
Wacziarg, 2000), our model shows that there is a trade-off between heteroge-
neity and scale. The difference, however, is that we show that this trade-off is
not only in terms of policy efficiency, but also in terms of institutional choice.
Including a state in a federation that is weaker than the existing states requires
diluting central power to prevent ex post opportunism against the weaker state
by the center. The other states in the federation will therefore choose to include
amarginal state only if the scale benefits from its inclusion more than offset the
costs associated with dilution of central authority.

Our conclusions follow.

2. A Model of Bottom-Up Federalism
In this section we propose a model of federalism and institutional choice. We
incorporate the following features into our model: an ongoing, stable federa-
tion must be one which repeatedly solves the two fundamental trade-offs; there
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Institutional > Repeated
Game Game
BASIC FEATURES BASIC FEATURES
. Choose constitution . Federalism ongoing, repeated
. Set of trigger points . States choose to contribute,
for disciplining center shirk or exit
. Definition of “institutional . Center determines how much
power” of center to provide for public goods

and how to enforce penalties

KEY QUESTIONS KEY QUESTIONS
. What triggers chosen? . Can federalism be an equilibrium?
. How strong is center? . What factors determine set of

equilibrium federations?

Figure 1. Modeling Overview.

are benefits to scale in a federation; there is heterogeneity among the subunits;
there can exist costs for exiting from the federation; that states have a collective
incentive for participation, but an individual incentive to shirk; that all players
want to maximize their lifetime rents; and that monitoring is imperfect.

Tomodel these characteristics, we posit two stages to the complete game. The first
stage is called the institutional game (1G) in which the institutions of the federation
are determined. The second stage is the repeated game (RG) in which the players
interactrepeatedly given the institutions determined in the IG. Our strategy, as shown
in Figure 1, is first to solve the characteristics of the federal equilibrium given the
institutions of the federation, and then to study what types of institutions will be adop-
ted given a set of states that aim to establish a central government.

Once a federation has been established, the players interact repeatedly, mak-
ing decisions about the degree to which they will comply with the requirements
of the original understanding. To formalize this aspect of a federation, the RG
is the infinite repetition of the following stage game. The RG has N + 1 play-
ers, n states indexed by i = 1,...,N, and a central government called C.> The
sequence of moves is shown in Figure 2. First, the states choose one of three
actions 4 = {P, S, E} for contribute, shirk, and exit. If a state chooses P, it
contributes one unit to the center. The indicator variable k; equals one if a state
contributes and zero if it does not. If a state chooses S, it shirks and contributes
zero. The contribution by the states represents any costly actions to a state
which aids the capture of public goods, such as tax payments to the center
for national defense, enforcement of regulations, or enforcement of cross-bor-
der policing agreements.

5. The center is a distinctive actor in our model. Paralleling most federations, this implies that
the set of states do not directly set a nationally governing policy. Although in the central govern-
ment, officials might also be members of a state, this notion of indirectness is crucial to the basic
premise of the two dilemmas: the central government, even when constituted by the states,
becomes a self-interested actor. Indeed, as both the Anti-Federalists and the Federalists warned
during the American Constitutional debates, the danger is that the center becomes captured by
a faction, a subset of the states, or some minority that pursues its own self-interest.
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i either contributes Nature reveals C provides public
(k = 1), shirks or > shirkers with > goods x* and
exits (s = 1) probability q punishments
(1=1) (m=1)
T t=t+1
Pr(t+1)=6

Figure 2. Sequence of Play in RG Stage Game.

States can always choose to leave the federation. Thus if a state chooses F, it
contributes nothing and permanently exits or secedes from the federal system.
We designate a state’s exit choice by the indicator variable s;, which equals one
if the state chooses to exit and zero otherwise. If a state exits, it no longer
participates in the game, incurring no costs or benefits in later stages. In ad-
dition, secession can be costly for a state that secedes. To capture this fact,
when a state chooses to exit, it incurs a cost ¢,(z), where we use z to denote
the institutional authority of the central government. We intentionally leave
the substantive interpretation of the parameter z very broad: the delegation
of power to the center vis-a-vis the states. That said, a wide range of consti-
tutional variables affect this power in practice, including for example, relative
to the subnational governments, the degree to which the center holds: taxing
power; policy control over the economy; control over subnational government
budgets; appointment and/or removal power of subnational government offi-
cials; and the power to take over a state.

This formulation assumes that the greater the central government’s authority
and resources, the greater the costs incurred by secession. Secession is costly
in partbecause of the need to disentangle from the federation and to establish itself
asanindependent state. Further, the more powerful the center, the greater the costs
it can impose on potential secessionists. Therefore we assume that this cost func-
tion is an increasing, convex function of z, so that ¢;(z) > 0,¢{(z) > 0,¢/">
(z) < 0. Further, these costs differ across states: greater economic power or being
on the “periphery” implies that secession is easier and potentially less costly. For
convenience, without loss of generality, we order the c(z)’s inzsoifi > j, then c,(z)
> c(z). Wealsoassume that forany z, c(z) > c/(z), thenc,(z) > c/(z) V z. Finally, itis
also useful to define the average cost function, ¢(z) = 137, ¢;(2).

As discussed previously, one of the reasons that decentralized cooperation
may fail is that observability of state shirking is imperfect. When states erect
nontariff trade barriers or enforce regulations arbitrarily, there are often dis-
agreements on whether violations of federal agreements have occurred. To
capture the notion that monitoring of violations is imperfect, the second step
in the stage game is that a nonstrategic player reveals shirkers with probability
q(z), where ¢(z) > 0, g’ (z) > 0, ¢" (z) > 0. Here, the center’s ability to monitor
is a function of how strong its institutional power is: a weak center will not
identify many shirkers, a strong center will identify more. Formally, players
revealed to be shirking are indicated by a value of one for the indicator variable
[;. All players observe only the vector / = (Iy, b, .. ., Iy), so potentially some
shirkers go undetected by the center and sub-units.
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The third move of the game is made by C, the central government, which si-
multaneously chooses how to enforce its power and how much of the contribu-
tions to return in the form of a “central” good. With respect to the latter, the good
could either be a pure national public good in which all states receive the same
payoff, or one which is excludable, but the center can provide more efficiently
through scale. In the model, we formalize central good provision as C, choosing
a payment vector X = (X1, X, . . ., Xy), which is the amount of payments made to
each subunit. Note that again, these payments are indexed by i, meaning that the
level of goods provision can differ by state. Indeed, as we note below, in the more
restrictive case in which the good provided by the center is a pure public good,
many of the intuitions gained from the model are strengthened.

We represent the gains from cooperation inherent in the federation as a pro-
duction transformation technology, 0(#,z). The center’s payments to the subunits
are modified by 0(n,z). We assume that a stronger center can better provide cer-
tain goods,6 so O(n,z) is an increasing, concave function in z. In other words,
0(n,z), > 0, 6(n,z)., < 0. To capture the notion of diminishing marginal returns
to scale, we assume that 0(n,z) is a concave, increasing function of n, so 0(n,z),, >
0, 0(n,2),,, < 0. These characteristics of the function 0(n,z) follow from the notion
thatthere are certain central goods thatare more efficiently provided at the central
level. These efficiencies can arise either because of greater economies of scale or
greater coordination. Take, for example, two of the primary public goods that
national governments provide within a federation: defense and a common mar-
ket. In both of these, the substantial fixed costs of defense infrastructure and reg-
ulatory infrastructure suggest increasing returns to scale.’

C also chooses a punishment or extraction strategy m = (my, my, .. ., my),
which is a vector of indicators designating if an additional fee f(z) will be lev-
ied against each subunit i, where f(z) > 0, f'(z) > 0, f”(z) > 0. These fines
represent the power and resources granted to the center for enforcement of
federal agreements. To simplify the analysis, we assume that the fines are “suf-
ficiently high.” In particular, we assume that for any z, f(z) > cn(z), so the fines
are higher than the highest level of exit costs. The introduction of fines allows

6. We use the term “central goods” to define the product of the center, since our model allows
for both public and nonpublic goods to be provided by the center. As long as the center can provide
a good more efficiently (either because of its public nature or through scale effects) it will meet the
criteria of our model. Thus we provide a general model in which the product of the center can be
either provided in a discriminatory or a nondiscriminatory fashion. This treatment of the central
government's provision of goods being not purely public—in other words, including the possibility
of “local” discrimination—is similar to Tomassi (2000).

7. Although such economies might be better thought of in terms of the size of populations and
not the number of states, if we fix the population of any state, then for those areas where such
economies exist, there will be an increase in the efficiency of the central goods provision as
the number of states increases. With respect to the parameter z, in order to provide these central
goods, the center needs power and authority. The specification that 6(n,z) is increasing in the grant
of these powers is a natural extension of the discussion in Section 1.2. For example, providing the
national government with the power to determine taxes, but not providing it with the resources and
power to enforce tax policy, will make the provision of central goods much less effective. Indeed,
this was one of the central features of the American experience under the Articles of Confederation.
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C to punish shirkers, but it may also use f(z) to extract rents from the states
even when they do not shirk.

Finally, payoffs for the stage are determined and the stage ends. The payoffs
of the actors are as follows. For a state i, its payoff in period ¢ is

(U =si)[0(n, 2)xie — f(2)mi] — kip — sici(z)  if s, =0 Vs <t
“t=0 otherwise.

This formulation says the following. If a state is still in the federation in period
t, it decides whether to remain in the federation (s; = 0). If so, it receives the
amount granted to it by the center, x;, enhanced by the central goods production
parameter (n,z). If the center has penalized the state (so m; = 1), the state must
pay the center f(z). Finally, state i decides whether to make a contribution to
the center which costs it ;. If a state i decides to exit (s; = 1), then it receives no
contribution from the center, pays no fine f(z), but must bear an exit cost c;(z).
If a state has previously exited, it earns zero in every period forward, so it
obtains zero in period f.
The center has a utility function given by

uc = Zkit = (1 = si) prie = f(2)mu] + suci(2),

icl,
where I, = {i|s;; =0 Vs < t}. The center receives the sum of contributions
from each state (k;) less the transfer to each state from the benefits, x;, net of any

assessed fines f(z)m; applied to all states still in the federation. It also receives
the exit costs from any seceding state, c;(z).*’

8. We make three observations about the center’s payoffs. First, the center collects fines levied
against states. In many federations, this is how punishments are meted out. For example, in the
European Union’s Growth and Stability Pact, member states which are unable to meet deficit
requirements must pay fines. Similarly many federal policies in the United States reduce federal
transfers to states that fail to comply with national rules. An alternative formulation that yields
substantively similar results allows penalties to be a function of both z and x. Second, we also
include benefits to the center when a state exits. While this is primarily for convenience, the reason
is that when the state enters a federal bargain, and carries with it exit costs, its bargaining power
upon exit is reduced. In principle, the costs to the state from exiting may be greater than the amount
transferred to the center—indeed the center might actually also lose, so this weight might be neg-
ative, but for now we ignore this complication. Our main purpose is to introduce correlation be-
tween rent extraction by the center and its ability to provide central goods and monitoring.
Although we call these “exit costs,” an alternative formulation would restate the propositions
in terms of such a correlation and not exit costs. Finally, one might consider what happens when
both the states and the center incur penalties or costs upon a state’s exit. In this case, the equi-
librium set is expanded; in other words, the maximum amount required to keep the center in will
increase. Substantively, this alters the comparative statics on exit costs but captures many of the
same basic results we outline below. Finally, note that the fact that the center retains residual rents
in each period implies an implicit intratemporal budget constraint.

9. It is worth considering what central government’s rents represent. These are of three sorts.
The first and most obvious is corruption: personal enrichment by national political officials.
A second source of rents is that the federal government may establish patronage systems and
service to interest groups that gain its political support that can be used against the regions. Third,
the center might collude with some group of states to extract rents and redistribute income from
another group of states.
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Figure 3. Sequence of Play in /G.

The repeated payoffs are simply the stage payoffs summed over all the periods
that the player is playing, discounted by a factor . Thus the repeated payoffs are

Ujoo zzyuﬁ j=C,1,... N.
=0

We assume that players choose actions that maximize the expected value of
Lljoo.

The sequence of moves in the IG is described in Figure 3. Here, the states
confer to choose an institutional design. States make two choices. First, as
before, they choose a constitution, embodying a set of rights and responsibil-
ities of all of the members including the center. We model this as the states
choosing a punishment strategy cutpoint profile x. We envision this choice as
the embodiment of rights and responsibilities in a constitutional document that
gives the subnational units an opportunity to coordinate on a punishment strat-
egy. Second, the states choose the parameter z, which is an argument in the exit
cost functions c¢;(z), the fines that can be levied f(z), and the center’s production
transformation function 6(n,z) in the repeated game. In the IG the states there-
fore choose how strong the center will be: increasing z at once increases the
center’s ability to provide central goods and enforce the agreed upon federal
bargain, but also increases its ability to act opportunistically.

Finally, any state can choose not to participate, if the choices make the sub-
national unit worse off than under no cooperative agreement. This structure
represents bottom-up federalism: the states are designing rules to sustain co-
operation.

3. Federalism as an Ongoing Concern

To solve this game, we use the equilibrium concept of subgame perfection,
which means players are playing optimal strategies at each point for every
point forward. In implementing subgame perfection, we use backward induc-
tion, solving first the RG and then, conditional on the results from that solution,
we solve the IG. In this section we assume that both the size, denoted by », and
institutions, denoted by x and z, of the federation are fixed, and solve for the
equilibrium of the RG. Notably, within the RG, we cannot use backward in-
duction, since the game has a positive probability of continuing at every point.
Instead, we characterize classes of equilibria by positing the equilibrium strat-
egies of the players and testing whether those strategies are optimal, given the
other players’ strategies.
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For the purposes here, we are particularly interested in the conditions under
which cooperation can be sustained as an equilibrium. Returning to our orig-
inal question, if cooperative outcomes can be sustained in equilibrium, then the
federal arrangements are deemed to be sustainable.

Cooperative equilibria are defined as those in which, on the equilibrium path,
all states choose P in every stage, and the center provides the equilibrium level
of central goods in every stage. Following the solution concept outlined above,
we consider the parameter space under which cooperative equilibria can be sus-
tained for a punishment strategy commonly referred to as the grim trigger (GT):

Definition 1. A player i plays a grim trigger strategy (GT) in each stage if:

(i) on the equilibrium path, all states contribute, the center pays the equi-

librium profile x*, and the center fines a state if and only if it is revealed
a shirker;

(ii) off the equilibrium path, if in the previous period, the center pays state
i x;<x}¥ or fines any state not revealed to be shirking, all states will
cease cooperation and exit, if any state exits, the center will set x = 0
and m = 1.

The grim trigger strategy says that, if ever a player deviates from the coop-
erative equilibrium, all players irrevocably enter a defection stage. Under the
grim trigger, the players will cooperate only as long as all the other players
have always cooperated.'® Notably, for convenience, the defection strategy
that we examine is a simple one—all states cease cooperation and possibly
exit.

We analyze the equilibria under GT for two reasons. First, GT is suitable
because it is the most extreme form of punishment that is still subgame perfect.
That it is subgame perfect with complete information is straightforward: the
punishment strategies are, for this game, simply Nash-reversion strategies,
which means that they are subgame perfect off the equilibrium path (Morrow,
1994:274-75). In this sense, grim trigger is a fest case, to establish a necessary
condition for cooperation to be a Nash equilibrium. If cooperation cannot be
sustained under a grim trigger punishment strategy, it is unsustainable under
any feasible strategy. Second, the results that follow can be shown to hold for
sufficiently long, finite punishments [as shown in Bendor and Mookherjee

10. Notably, for convenience, the defection strategy that we examine is a simple one—all states
have two options: cease cooperation and stay in the federation or completely exit. Although this
simplification might seem extreme, the key feature we wish to highlight is that the threat of either
secession or noncooperation has to be credible. Such threats of either noncooperation or secession
have indeed been observed in a number of cases. Quebec, Catalonia, and certain Russian regional
governments have all used threats of secession to extract gains from federations. Similarly, in the
antebellum United States, groups of states simply ceased cooperating with the central government
(short of secession), voting negatively on most major initiatives and hence holding up the national
government. Indeed, South Carolina’s attempt to nullify federal policies was a prime example of
such noncooperation.
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(1987); see also Gibbons (1992)]. While analytically more convenient, GT
yields substantively similar results to any other strategy in this class."'

In Proposition 1, we characterize the set of GT equilibria for the RG (all
proofs appear in Appendix A).

Proposition 1. Fix d,z,n. If
(Assumption 1) shirking constraint: f(z)g(z) > 1, and
(Assumption 2) gains from federation: 0(n,z) > 1,

then there exist GT equilibria in which

(i) states’ cooperation threshold: x}* > (1—c;(z)(1—6))/(0(n,z)) =x"Vi;

n?
(ii) center’s cooperation threshold: 13", x; <6 — (f () +d¢(z)) (1 — 6) =xU";
(iif) states contribute in every period;
(iv) and center fines only shirkers.

Proof. See the appendix.

Proposition 1 provides a number of insights into the ongoing dynamic be-
tween the center and the states and most importantly conditions under which
a federation can be sustained. Let us explain each of these conditions. First, the
shirking contraint condition f(z)g(z) > 1 says that the expected fines from
shirking must exceed the cost of contributing, so all states will contribute. No-
tice that because the parameters f(z) and g(z) are exogenous at this stage, either
all states shirk or none do. This assumption thus defines a necessary condition
for a federation to be an equilibrium: the center must be given a strong enough
incentive to detect and punish potential shirkers.'? Notice that this was pre-
cisely the point that the Federalists made in the debates with the Anti-
Federalists in the years preceding the adoption of the U.S. Constitution: if the
center was not sufficiently strong, the states would simply renege or shirk on
the federal bargain. In addition, the condition implies that the constraint is more
stringent as the function g(z) becomes smaller. The reason is that, the lower g(z)
is, the higher f(z) must be in order for f(z)q(z) to be greater than one. This provides
another prediction of the model: grants of authority to the center are most
likely to be sustainable in areas in which monitoring is relatively easy. Indeed,
returning to the example from the early history of the United States, this was
the counterpoint made by the Anti-Federalists in the face of requests for a stron-
ger central government: only in situations in which the center did not need to be

11. It is important to note one proviso, however. While this approach to characterizing equi-
libria can be justified for our purposes here, it ignores an important consideration. By using grim,
Nash-reversion strategies, this begs the question of why states cooperate in the punishments of
others, even if the states are not harmed themselves. While this is certainly a central question
to the design of federal institutions, we reserve a detailed discussion for other work. In order
to provide some intuition, however, we examine the incentives for cooperative punishment in
the appendix.

12. Inalater section, we consider what happens when this ability to punish is at once correlated
with the ability to obtain central benefits and an endogenous choice.
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Figure 4. Equilibria of the RG.

“too strong” to enforce the federal agreement should the center have such
power. Together, these two results are a theoretical encapsulation of the fun-
damental trade-off in designing federal institutions, and indeed, the twin results
show why, in many cases, when the conditions cannot be jointly satisfied, a fed-
eral system will not be sustainable.

Second, the gains from federation condition 0(n,z) > 1 implies that there
must be sufficient gains from exchange to motivate a stable federation. The
logic, however, is different from models of decentralized cooperation in which
the benefit stream alone prevents individual states from shirking. In this case, the
benefits have to be sufficiently large in order to gain a surplus that prevents the
center from a one-time appropriation of all contributions.

Third, as long as Assumptions 1 and 2 are met, the federation is an equi-
librium. Condition (i), the states’ cooperation threshold, holds that every state
must prefer the rents it receives from the center, x;0(n,z), to exiting. Not sur-
prisingly, since this threshold x;** is decreasing in ¢,(z), the minimum amount
required to provide an incentive for a state to remain in the federation falls as
the exit costs rise. Similarly, condition (ii) defines the center’s cooperation
threshold xV*. It states that the center must not be asked to return so much
(more than this threshold) to the states on average, that it instead prefers to
cheat while others are cooperating. The center’s choice is between continuing
to receive an ongoing payment from each state and “take the money and run,”
that is, taking all the contributions in the current period for itself even though
this implies losing all future payments. Maintaining the federation requires that
the center be sufficiently motivated, so it must pay out at most nx"* in each
period. Otherwise it will appropriate all of the contributions for itself and fine
all states, causing a breakdown in the federal structure.

Taken together, conditions (i) and (ii) mean that the set of equilibria depends
on x* and x**, the upper and lower bounds on the average amount returned to
the states by the center, where 1 >~ x/* = x"*. We illustrate these conditions in
Figure 4. The states are arrayed continuously along the horizontal axis by their
level of exit costs. The heavy line shows the minimum level of contributions
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Figure 5. lllustrative Surplus Allocations.

a state is willing to accept before exiting x/*. The line slopes downward since
this quantity decreases as exit costs increase. The lower dashed line represents
the average exit level of these payments, x“*. The upper dashed line represents
the maximum average amount that the center will be willing to return to the
states x”* and still participate; if the equilibrium payments are higher, then the
center will destroy the federation by returning nothing. The difference between
the two dashed lines represents the potential excess rent or surplus.

There are three possible relationships between xV* and x“*, each with an
important implication for the types of federations that are sustainable. If
xY* < x"* then no equilibrium exists. In particular, there is no profile x that
can at once keep all of the states in and provide the center with sufficient in-
centive not to deviate, to “take the money and run.” In this case, federalism is
impossible to sustain. In the knife-edge case, x* = x**, exactly one profile x
can be sustained as an equilibrium: each subunit gets precisely its minimum
amount x-* in order to provide an incentive for it to stay in the federation, with
the center keeping the remainder.

When x"* > x"*, there is a potential excess or “surplus” rent over the min-
imum amount required to sustain a federal agreement. This surplus rent must
be divided between the players. In this case, a multiplicity of equilibria exists.
Without more structure, it is not possible to say which equilibrium will prevail,
a situation common in repeated games. Indeed, if the surplus rent, S = n(x"* —
x**), is positive, then any allocation of S that satisfies the states’ cooperation
threshold is an equilibrium. Figure 5 illustrates this point.'® It shows three pos-
sible equilibrium profiles, x, all of which are consistent with the conditions in

13. This result extends in part from the fact that we analyze a set of equilibrium strategies in
which all states are induced to punish the center even if the center transgresses or defects against
only a subset of states. We take this approach for the reasons given above, allowing us to focus not
on the multiplicity of deviations that might take place, but instead on the minimal conditions nec-
essary for cooperation. That said, our model is well suited to studying problems of coordination
among states in punishments (see Bendor and Mookherjee, 1987; Weingast, 1997) which we re-
serve for later work. In Appendix B, we provide an analysis of these issues.
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Proposition 1: (1) the allocation of the surplus equally among the states (i.e., S/N
to each of the state); (2) the allocation of all of the surplus S to a subset of the
units; or (3) the allocation of all of the surplus to the center.

Fourth, if the costs of exiting are sufficiently high, the states have an incen-
tive to remain in the federation, although the center does not pass on all of
the rents to the subunits. This indicates that exit costs potentially shift rents
from the states to the center. Both the upper and lower bounds on xj* are de-
creasing as exit costs increase. As long as the center provides a positive value
to the states, the states will remain in the federation. In sum, when the benefits
are sufficiently large in relation to the exit costs, a stable federation can be
sustained.

Fifth, using Proposition 1, it is possible to examine what factors affect the
size of the set of equilibria with respect to the exogenous parameters.'* In terms
of our more general question, this analysis indicates how flexibly and loosely,
and how easily a federal arrangement that is sustainable can be achieved. With
respect to the discount factor, as the players value the future more, more pro-
files can be sustained in equilibrium (i.e., (0S/09) > 0; all proofs of these
results are shown in Appendix A). This result is consistent with the folk the-
orem for repeated games, for as players value the future more, punishments in
future rounds become more severe. The surplus or equilibrium set is also in-
creasing in the productivity of the center (i.e., (05/06) > 0). Here, because
there are more rents to distribute for a given level of contributions, there is
more freedom (or surplus) which can meet the incentive constraints set by each
of the actors. Alternatively, as the penalties which the center can impose in-
crease, the size of the surplus decreases (i.e., (0S/0f < 0). The reason for this is
that while f'does not affect the lower bound required to keep a state in, it trans-
fers rents to the center, pushing down the upper bound on payments necessary
to keep the center cooperative. Thus as f increases, the allowable surplus
decreases. Finally, the size of the equilibrium set with respect to the average
exit costs is ambiguous.'> As shown in the appendix, increasing average exit
costs decreases both the lower and upper bounds on x}*. If the lower bound falls
faster than the upper bound, then the size of the surplus increases, otherwise it
decreases. Thus, while increasing exit costs shift rents to the center, given that
an equilibrium still exists, it can also make an equilibrium unobtainable.

Sixth, the heterogeneity in the states’ cost functions means that the mini-
mum level required to keep each state in the federation differs across states.
For those states that have a large cost of exiting, the minimum the center will
have to pay to induce them to continue in the federation is lower. This opens up
the potential in some equilibria for the center to price discriminate. Indeed,
Treisman (1999b) and others have observed that the center grants far better
deals to those subnational governments that have a credible exit threat.

14. Here we mean how large is the surplus or excess rent and therefore the set of possible
equilibria.
15. Specifically, it is increasing iff & > J.
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Seventh, in terms of total social welfare, all allocations are not equal. In
equilibrium, a typical state gets 0(n,z)x} — 1 and the center gets n — >, x}*
in each period. Thus if we define social welfare as the sum of benefits
to all parties, the per-period total welfare is 0(n,z) — 1) >, x¥. Because
0(n,z) > 1, this term is strictly positive in equilibrium. Further, social welfare
is increasing in Zi xF, the amount returned to the states. The reason is that the
production technology benefit only accrues if C supplies central goods. Each
unit the center collects but does not return to the states represents an oppor-
tunity cost in public benefits foregone.

Finally, consider the shirking punishment strategies. Because the center gets
utility from fines, in the one-shot game, the center will fine all states whether
shirking or not. But in repeated play, the states can counterbalance this incen-
tive. If the center tries to extract too much through its enforcement technology,
the states can credibly punish the center by exiting. If the benefits from on-
going cooperation with the states are high enough, the center will not extract
“inappropriate fines.”

4. Endogenous Institutions

As noted above, if the states do not have a coordination device, then it is im-
possible for the analyst to say which of the multiplicity of equilibria will arise
in the RG. Equilibria in which the states force the center to take minimal rents
and equilibria in which the center appropriates all of the rents—resulting in no
improvement in social welfare—are equally tenable. For bottom-up federal-
ism, the states’ inability to coordinate on a punishment strategy means that the
division of rents is indeterminate. Institutions, however, provide part of the
way out of this quandary. In bottom-up federalism, the states have a say in
the design of federal institutions and hence in federal performance.

In this section we use the results from the previous section to solve the IG.
States erecting a bottom-up federalism will “look down the tree” at the RG and
will choose institutions that are efficient. In the IG, the states do three things.
First, they choose an equilibrium profile of triggers x that determines the min-
imum level of central returns to each state to avoid triggering a punishment
phase. The division of potential surplus rents is unidentified in the model spec-
ified thus far. In order to pin these down, we use a simple Nash bargaining
framework in which each state has a certain amount of preplay bargaining
power in order to determine the division of rents. Thus we designate the vector
o = (ay, %, ..., dy) as a vector of individual bargaining weights, where o; >
0Vi and ), o; = 1. This allows us to examine very general divisions of the
rents between the states.

Second, states collectively choose the level of institutional authority z to
grant the center.'® This choice reflects a fundamental trade-off in federalism.
Assuming that the states can motivate the center to return a significant part of
the payments to themselves, then a higher z means a higher 0, yielding larger

16. This concept means that, conditional on the existence of an equilibrium to the RG, we
characterize the core of (x, z).
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benefits per unit for the states. Yet a higher z also increases the exit costs and
the potential fines, meaning that the center can extract more rents from the
states.'” Third, just as states have an option to exit at every stage of the
RG, in the IG, states have the option of not entering the RG.

Because we examine here an exogenously determined set of states in the
ongoing federation, we use the following solution concept. (We endogenize
state participation in the next section.) We characterize the set of equilibria
such that all states must want to participate, given a cooperative GT equilib-
rium exists to the RG. In other words, the choice of the equilibrium must be
Pareto efficient among the states.

Using this solution concept, we have the following result:

Proposition 2. Fix n and assume there exists a z such that the following two
conditions hold:

(Assumption 3) positive surplus: 6 — (f (z)+¢(2))(1 —6) > 5 ,{Z
(Assumption 4) no shirking: f(z)q(z) > 1.

Then a GT equilibrium exists that has the following IG equilibrium
properties:

(i) optimal trigger: x¥ = (1 — o;, n)geetoun(d — (£ (z*)+e(z*))(1 - 9));

(ii) 0pt1ma1 central power: z* solves % = ((fitoc:)(1 = 9)) /(0 — (f+
oc¢)(1 — o)) and has a unique solution;

(iii) all states participate.'®

Proof. See the appendix.

Before turning to the implications of the analysis, consider Assumptions 3
and 4. Assumption 3 simply states that S is positive, so an equilibrium can
exist. Assumption 4 says that there is some level of institutional power such
that shirking will not overwhelm the federation. Together, these conditions
accomplish two things. First, they guarantee that an equilibrium to the RG
exists, on which basis it is possible to examine the institutional choices made
in a bottom-up federation. In addition, they guarantee that the solution to the
institutional design problem will be an interior one.

Proposition 2 yields a series of important implications about an equilibrium
federation. First, in a federation, a constitution may act as a focal point that
defines the limits on central authority. A set of decentralized states face

17. Itis useful to clarify that whereas in the previous section both ¢(.) and z where exogenous, in
this section z is endogenous but the function ¢ remains exogenous. Thus whereas the states can
choose exit costs given ¢ they cannot influence c itself. In the later discussion, we consider the
effect of different levels of ¢, in other words, what happens as the exogenous function which maps z
into exit costs shifts?

18. Note that in Condition (ii) we use the convention of subscripts of endogenous variables to
indicate the first derivative with respect to that variable. We also suppress the arguments of the
functions in Condition (ii) for expositional simplicity.
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a coordination problem: if the definition of central transgression is unarticu-
lated—for example, if the states disagree about the appropriate definition of
a transgression—then states may fail to coordinate on their punishments of the
center, ultimately causing the federation to unravel. The choice of a set of
cutpoints that trigger punishments, x, can overcome this coordination problem.
When erected prior to playing the federalism game, a constitution can serve as
a focal, coordinating device by determining precisely what constitutes central
encroachments (see Hardin, 1989; Chen and Ordeshook, 1994; and Weingast,
1997)."°

Second, all states have one interest in common: they want to maximize the
size of the surplus to be distributed among themselves. States will therefore
choose a punishment strategy, x, that provides the center with the minimal
level of rents in order for it to cooperate. This implies that the states capture
the remainder of the rents for themselves collectively; that is, >, xf = nx**.
The opportunity to establish focal strategies gives an institutional advantage to
the states over the center in bottom-up federations. This is precisely the role
that can be played by a clear delimitation of federal authority and responsi-
bility, and states’ rights in a constitution (Weingast, 1997).

Third, making participation endogenous to the federal bargain increases the
states’ lower bound of acceptance of a federal bargain from the earlier game.
Whereas before, high exit cost states would continue in a federation even if
their payoffs were less than their contribution, here states will not enter the
federation if the equilibrium payoffs are not at least as high as they could ob-
tain in the absence of the federation. This raises the lower bound on each state’s
payoffs from x to (1/0(z*)). To see this, note that a state outside the feder-
ation earns zero in each round. At a minimum, therefore, a state will enter the
federation only ifits equilibrium stage game payoffis 0(z*)x# — 1 > 0. Figure 6
illustrates this result. Fixing z* according to (ii) in Proposition 2, the average
payoff to the states will be the minimum required to provide the center with the
incentive to stick to the federal bargain, denoted by xV* =6 — (f(z)+
¢(z))(1 — o). Without a participation constraint, the minimum any single state
can receive in equilibrium is xt* = 1 — &(z)(1 — 6))/(60(z), represented in the
figure by the heavy solid line. With the participation constraint, however, every
state must receive at least 1/0(z*) represented by the heavy dashed line.

This contrast highlights an important feature of federal institution building.
Ex post there can be significant differences between states’ vulnerability to
rent extraction, due in our model primarily to heterogenous exit costs. Adding
a participation constraint allows states with higher exit costs to reduce the po-
tential for ex post opportunism through ex ante bargaining over the institutions.

19. There are a number of examples of such “brightline” rules about what the national gov-
ernment can and cannot do. In the United States, for example, the 10th Amendment, the prohibition
of any official religion and the clear delineation of certain policies in the hands of the states—
definition of property rights, regulation of intrastate, commerce and the enforcement of contrac-
ts—are all examples of such clearly defined boundaries between center and states. In practice, the
main point about these rules is that they make observations of violations easy for enforcement
authorities such as the courts and the states themselves.
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Unlike in the RG, in which participation is fixed, each state’s minimum return
here is identical.

This raises the problem of the center’s commitment to the federal bargain: if
once in the federation the center can extract even more, how could it credibly
commit not to extract the maximum amount such that a state would not want to
leave? And if this commitment problem exists, why would a state “believe” ex
ante the promise of the center to provide at least (1/6(z*))? The model pro-
vides a twofold answer. First, from the point of view of the model, there are
multiple equilibria that can be sustained. In some, the center will obtain more,
in others the states will obtain more. The question therefore is why are equi-
libria in which the center is not extracting its maximal amount an equilibrium.
The answer comes in two parts. On the one hand, the states themselves can
credibly threaten to enforce the equilibrium as the off-path noncooperative
punishment is itself a Nash equilibrium.?® On the other hand, the center
has an incentive to maintain the higher level of public goods provision because
the triggers exercised here are joint triggers, the proposition shows that the
expected punishments from all of the states for a central transgression are suf-
ficient to prevent the center from acting capriciously. Second, from a substan-
tive point of view, this is precisely one of the features of specific institutions
which are so crucial—if the institutions do not provide a basis (in part because
of the punishments) for the center’s commitment, then the suspicious subna-
tional units will not enter the federation. Indeed, this was precisely the basis for
caution from the Anti-Federalists in the design of the U.S. Constitution.

Further, returning to our original question of a federation’s sustainability,
the result means that a federation is even harder to sustain than implied by the
results of the previous section.?! Before, as long as the minimum required to

20. While more complicated notions of group punishments are worthwhile to examine, we
leave such an examination to later work. We do provide some initial discussion of these issues
in Appendix B.

21. By “harder,” we mean in the sense that the parameter space over which a cooperative
outcome can be maintained is smaller.
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meet the center’s cooperation incentive averaged the same as the lower bounds
on the ex post requirement for the states, cooperation could be sustained as an
equilibrium. Adding institutional choice means that x”* must be much higher:
strictly greater than the maximum xiL*.zz

Fourth, result (ii) in Proposition 2 highlights the central trade-off in a federal
system. The choice of z is the result of a maximization problem for the states.
States have a common interest in a strong center: as the center becomes stron-
ger (reflected on the left-hand side of the equality), the shirking problem is
more easily solved and the value of the centrally provided goods increases.
Yet a strong center is also able to appropriate a greater portion of the transfers.
The solution to this problem is to equate these two at the margin: set z so that
the marginal benefits from the center’s prevention of shirking and central
goods provision equal the marginal costs of increased rent extraction.

Notice that in a bottom-up federation, the choice of z does not involve a dis-
tributive conflict: all the states have a common incentive to maximize the sur-
plus in our model, each garnering a fixed proportion. Further, the assumptions
of Proposition 2 imply that the solution z* is a unique optimum. Put another
way, the parameters J, ¢, f, and ¢, imply a unique set of institutions for each
federation.

Finally, the model yields predictions about the nature of the central insti-
tutional authority as a function of the parameters and functions in the model.
By implicitly differentiating result (ii) in Proposition 2, we have that z* is de-
creasing in average exit costs (all proofs in Appendix A). This leads to a sig-
nificant prediction in the model: in bottom-up federations in which the ex post
costs of exit are high, we should expect to see weaker institutions, a lower
provision of central goods, and less social welfare. Similarly, just as average
exit costs shift rents toward the center, so do fines. This again creates a disin-
centive, all other things being equal, for the states to cede more institutional
authority to the center. In other words, z* is decreasing in the ability of the
center to impose penalties. The intuition behind both these results is that be-
cause the states are concerned about ex post opportunism by the center, they
choose weaker central arrangements ex ante, which in turn reduces the ability
of the center to provide welfare-enhancing central goods. Finally, z* is de-
creasing in the productivity of the center, and therefore decreasing in n. Here
the logic is slightly different even though the outcome is the same: because the
center can better produce central goods, there is no need to cede as much con-
trol to the center, all things being equal.

5. Equilibrium Federations
In the previous section, the structure of the federation was fixed and partici-
pation was considered only from the perspective of an individual state. Each
state must have had an incentive to participate or an equilibrium could not be
sustained. In practice, the choice of participation goes both ways: not only

22. To see this, note that ﬁ > %Vi, since ¢i(z) > OVi.
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must an individual state opt into federalism, but the other states must consider
whether or not to include the marginal state. In this section we adapt our model
to analyze federal exclusivity. Here the conditions for an equilibrium are more
stringent: all parties must prefer each included member to be in (including the
member in question) or the federation is not an equilibrium. By endogenizing
the participants—allowing the size and character of the federalism to vary—in
addition to defining equilibrium institutions and ongoing actions, we define, in
terms of our model, the characteristics of “equilibrium federations.”

To consider equilibrium federations in the spirit outlined above, we analyze
the set of possible federations given the exogenous characteristics of the con-
stituent units. To analyze this problem, we consider the conditions under which
a set of n — 1 states will choose to include the nth possible member in the
federation. The solution concept we employ is an incremental variant of co-
alition-proofness. In this case, if every state in the set 1,...,n — 1 is better off
from the inclusion of state 7, and state # is also better off, then the n-federation
dominates the n — 1 federation and is said to be an equilibrium federation. In
addition, as the analysis in the previous section showed, we also need to define
the division of the surplus in the old and new federation. In both cases we
assume that the surplus will be divided according to the same weights as
before, with the new member receiving none of the surplus (in other words
oy = 0). This will allow us to find the cases in which the inclusion of the
new member is most likely.

Using this concept, we can state the following proposition:

Proposition 3. Let ¢"~' and 2"~ be the average exit cost function and equi-
librium institutional strength of the n — 1 federation of states. Define ¢" and z"
similarly for the n federation. Then the n federation dominates the n — 1 fed-
eration iff:

n0(n,2")[5 — ((=") +&" (")) (1 - 9)]
> (n— 10— 1,2" 5 — (f) +e" " ))(1 = ). (1)

Proof. The result follows directly from Proposition 2.

Equation (1) states that the » federation dominates the n — 1 federation if the
surplus rent is greater under the larger federation. It is useful to determine
when this condition will hold. On the one hand, there are scale benefits to
the larger federation, of which our model highlights two types. The first is
the direct benefit that the surplus itself, all things being equal, will be larger
with more states. The second benefit is the scale advantage in productivity.
Since the production technology exhibits increasing, albeit diminishing, mar-
ginal returns to scale, increasing the size of the federation will improve the
overall productivity of the federation. So even in this case, when all the in-
cremental benefits accrue to the existing # — 1 members—in other words, that
the new member is made indifferent by joining—it might seem that the benefits
that accrue are always positive.
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Figure 7. lllustrative Optimal Inclusion of State n.

In fact, this might not be the case. The reason is that scale benefits relative to
the n — 1 federation will be traded off against a potential reduction in the av-
erage level of returns from a stronger center. The left-hand side of Equation (1)
captures this potential relative loss. What factor is the critical determinant? If
the marginal state has high exit costs (raising the average level of these costs),
two adjustments, depending on the parameter values, can take place: first, the
new federal institutions will have weaker central authority since z is decreasing
in exit costs, and second, the higher exit costs will increase the center’s in-
centive to deviate.

We illustrate this trade-off in Figure 7. The two heavy lines provide an il-
lustration of the analysis in Section 4: in the n — 1 federation, the states will
maximize the difference between the costs of increasing central authority (as
represented by rent diversion to the center through a lower x“*) and the ben-
efits centralization create from scale, which is a function of z as well. The result
will be a choice of z that maximizes the difference between these two, creating
a large surplus, at 2"~ /. An entering high exit cost state has two effects: first, it
shifts up the “cost” curve, which determines in part the transfers to the center;
second, it also moves the benefits curve through an increase in n. States will
optimize the institutions z in the same way as before, possibly shifting z down
to Z". Finally, given all of these effects, if the difference at the new optimal
level of z is smaller, then the » — 1 federation will refuse entry to the new state.
Otherwise, the federation will expand.

This result raises a number of important implications for the nature of po-
litical agglomeration and dispersion. Most importantly, the trade-off here is
similar to other models (e.g., Tiebout, 1956; Alesina and Spolaore, 1997;
Bolton and Roland, 1997; Alesina, Spolaore, Wacziarg, 2000): as with those
models, there is a balance struck between the benefits of scale and the costs of
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less flexibility. What differs here, however, is that we focus on a particular type of
loss: adeviation from optimal institutions. Inourmodel, the growth in federalism
(or lack of'it) is driven by the nature of ex post opportunism by the center.

Further, Proposition 3 also yields predictions about the nature of incremen-
tal federal agglomeration, either by the increase in portfolio jurisdiction ceded
to the center, or by the inclusion of new states. The model generates the pre-
diction that as exit costs rise—in other words, as the function ¢ shifts upwards
for any z—federal institutions will be weaker. In cases such as the European
Union, for example, this means that one of two things were happening to
prompt expansion to countries with presumably higher exit costs: either the
ability of the center to extract rents (e.g., f(z) and c(z)) was declining, or
the authority of the center was reduced (z) as the federation grew.

6. Conclusion

We began our study with the two fundamental dilemmas of federalism: too
strong a center risks overwhelming a federation by acting opportunistically
and extracting too many rents; too weak a center risks a federation’s collapse
due to free riding and insufficient provision of public goods. The twin dilem-
mas make stable federalism problematic, in part because they imply a trade-off
in the structure of a federation. Institutions designed to address one of the
dilemmas tend to exacerbate the other. To be stable, federalism requires a del-
icate balance of central government powers combined with mechanisms for
limiting the center’s opportunism.

This article develops a model of self-enforcing federalism, showing how
stable federations solve the two fundamental dilemmas of federalism. Our
model yields a series of results that highlight which conditions are crucial
for the institutions of federalism to be an equilibrium. First, for a federation
to overcome the shirking problem, the center must have sufficient monitoring
resources and penalizing capacity to punish shirkers. Second, to police the cen-
ter’s tendency to overawe the states, states must coordinate on punishment
strategies, perhaps chosen at the constitutional or design stage of a federation.
Appropriately designed punishment strategies limit the center’s ability to ex-
tract resources from the states, increase the provision of public goods, and re-
sult in higher public welfare. Third, exit costs shift rents to the center. As
a state’s cost of exiting increases, its threat to exit becomes less credible. This
increases the bargaining power of the center against the state and shifts some of
the rents to the center. Fourth, the benefits from federalism must be sufficiently
large so that both the center will not “take the money and run” (expropriating
all contributions) and so that the states will be better off. Finally, in choosing
the optimal amount of institutional power granted to the center, designers can
effectively resolve the two dilemmas. This resolution leads to a level of public
goods provision that is less than would be socially desirable. An inappropriate
level of institutional power granted to the center is destabilizing.

An important feature of our approach is that the states’ ability to coordinate
is critical to resolving the dilemma of central government encroachment and
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opportunism. The creation of a constitution, for example, serves to construct
a focal point coordinating state reactions against a central government that
seeks to violate the rules. Thus, as many observers of federalism suggest, there
might appear to be a “culture of federalism” helping sustain successful fed-
erations (Elazar, 1987:192-97). We differ with these scholars over one critical
point. They typically see culture as exogenous: only those federal states with
such a culture survive. Our approach instead suggests that this culture is en-
dogenous, a product of the design stage. Indeed, as the example of the creation
ofthe U.S. Constitution illustrates, the construction of a set of consensus agree-
ments about the limits on the national government and on state shirking was
critical to arriving at a sustainable agreement. In this view, the construction of
a coordination device helps create a “federal culture” and sustain a federation.

Our approach also suggests an important difference between top-down and
bottom-up federations. As Stepan (1998) emphasizes, top-down federalism
includes much of the recent trend toward decentralization. Although we do
not examine a model of top-down federations here, our model might be ex-
tended to study this form of federalism. A federation designed by the center is
likely to leave the center with a greater share of the rents than a bottom-up
federation, as we discuss in our model. The reason concerns who holds agenda
power. In bottom-up federalism, the constituent states design the federation
and will attempt to choose institutions that capture the rents for themselves.
In top-down federalism, the center controls the design and will bias institutions
in favor of its interests.

This perspective on top-down federalism yields a comparative statics result,
which applies to the recent literature on the break up of nations (Alesina and
Spolaore, 1997; Alesina, Spolaore, and Wacziarg, 2000). Consider a top-down
federation in which the center has designed the institutions to maximize its
share of the rent. This implies that the marginal state is indifferent between
remaining or exiting the federation. Next, suppose that exit costs decrease be-
cause of a change in the function ¢ (and not z), so that the marginal state now
has an incentive to exit. In response, the center is likely to adjust the costs and
benefits of federalism so that the marginal state will remain in the federation.

Alesina, Spolaore, and Wacziarg (2000) study the growth of international
trade, suggesting that by providing a substitute for the scale benefits of a large
country, growing international trade lowers exit costs for regions in federations.
They predict that this will lead to the breakup of nations. We disagree, observ-
ing that Alesina, Spolaore, and Wacziarg ignore the endogenous reaction of the
center. In response to decreasing exit costs, the center is likely to increase the
benefits to marginal regions, for example, by increasing authority to the states.
Thus our prediction is that, in response to growing international trade and lower
costs of exit, heterogeneous countries should decentralize.

Our article contributes to the growing literature on “equilibrium institutions”
(Calvert, 1995; Gibbons and Rutten, 1996). This approach holds that, to be sus-
tained, all features of representative government must be self-enforcing in the
sense that political officials have incentives to abide by them. This logic includes
sustaining political institutions—such as elections, separation of powers, and
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federalism—and various rights—such as the right to hold property, to religious
freedom, and to form free associations. Our approach to federalism demonstrates
the power of such a perspective. Using the formal tools of rational choice insti-
tutionalism, we focus attention on the specific trade-offs and requirements of
stable federal institutional arrangements. To survive, the federal institutions
must be self-enforcing for political officials at all levels of government.

More generally, for students of constitutions and democratic institutions, we
use the case of federalism to demonstrate how to study a neglected aspect of
constitutions. The vast majority of the literature examining constitutional insti-
tutions takes these rules as exogenous. In contrast, the new literature on equi-
librium institutions takes these institutions as endogenous and seeks to explain
the factors underpinning their survival. By taking the approach that constitu-
tions should be studied as self-enforcing equilibria, we have demonstrated not
only the force of such documents but also their rationales.

Appendix A: Proofs of Propositions Stated in the Text
Proof of Proposition 1. Consider first a typical state i’s cooperative strategy in
equilibrium. Consider first the payoff to shirking versus cooperating. The pay-
off it will earn for shirking for one period will be 0(n,z)x; — 1. Its payoff for
contributing will be 0(n,z)x; — f(z)q(z). Solving for these two conditions
implies that a player will contribute over shirking iff f{z)q(z) > 1. Now con-
sider when it will contribute versus exit. If it exits its payoff will be —c; (z). If it
contributes, its expected payoff will be > =, (O(n,z?x,» -1)= W
Thus a player will cooperate rather than exit iff x; > %. Now consider
the equilibrium strategy of the center. It is straightforward to show that given
the equilibrium strategy of the states, the center’s dominant strategy to play is
x; = 0Vi and m; = 1Vi. Thus the payoff to deviating for the center is

Yol f(z) +dci(z) + 1 = n(1 4+ f(z) + ¢(2)). Its expected payoff to not devi-

atingis Y -0 >, (1 —x;) = nilg" " This in turn implies that the center will
stay on the equilibrium path if 1> x; <6 — (1 — 6)(f (z) + ¢). To determine
enforcement off the equilibrium path, consider first the Nash equilibrium in the
stage game. As noted, the center’s dominant strategy is x; = 0Vi and m; = 1Vi.
Note also that given the center’s optimal strategy, the states will always prefer
shirking to contributing, since —(1—f{(z)) < —f(z). Now consider the state’s
choice of exiting versus shirking. A state will prefer to exit over shirk in
the stage game iff —ci(z) > —f(z) = ci(z) < f(z), which is true by assumption.
Thus, since the off-path equilibrium strategies are a reversion to the Nash equi-
librium, enforcement is subgame perfect.

Proof of Comparative Statics in the RG. Note first that =68~ (f(2)+
5¢(z))(1 — 8),x" = W, and S = x"* — x™*. This implies the following:

() & =6(1—0) <0 and & =129 <,
(i) 5 = —(1-9) <0.
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(i) G5 =0 — (f + 6e)(1 = 8)] — [o — (f + de)(1 = 9) — O(1 — (1~
5)] Substituting the expressmns for x* and x*, this simplifies to
S __ (O—I)xw+9L*
o0 — 0?

(iv) &8 = ZIZ0) 05 5 g > L.

> 0, since 6 > 1

Proof of Proposition 2. Note first that Assumptions 3 and 4 guarantee that
an equilibrium to the RG exists. Now consider a typical state i’s participa-
tion constraint. A state will participate iff her equilibrium stage payoff is
greater than zero which 1mphes O(n,z,)xf —=1>0=xf >4 ( 5L This implies

that each state will receive 0( o5t o;S. If we solve for each state i’s prefer-
ence for S, we have maxg, — ( 5+ ;S subject to S > 0, which implies xV" =
0—(f(z) + de(2))(1 — 9). Solvmg for x¥, we have xf = (“)+ on]o—

(f(z) + oe(z))(1 — o) — W]’ which is part (i) of the proposition. To find

the optimal z for a given state i, we must maximize the sum of the discounted
equilibrum payoff, which implies a state’s optimal z can be obtained by
maximizing the sum of its stage payoff. Taking

max(0(n,z)x;* — 1)

mywm@%é5+wmv@+&@xla)ség>m
(A1)
we have the condition

2n(0:(n,2)(0 = (f(2) + 6¢(2))(1 = 0) = O0(n, 2)(f2(2) + 0¢-(2))(1 = 9)) =
(A2)

which implies that for player i, z¥ solves

0.  (f+c)(1-9)
05— (f+o)(1—0) (A3)

The second-order condition of Equation (Al) is

0.(0 — (f +2)(1— ) = 20.(£ + &)(1 — 6) — 0=+ de=) (1 = 5).  (Ad)

Since I >0>0,0>0,0,>0,0..<0,f>0,1.>0,f..>0,¢>0,¢.>0,¢,.>0
by assumption, and 6 — (f +¢)(1 — 8)) > 0 by Assumption 3, then z¥ is
a maximum. Since Equation (A3) is independent of i, it means that Vi,
zj* = zj*, which implies that all players have a common optimum, or z* is
obtained by solving Equation (A2).

Proof of Comparative Statics on z*. Rewriting Equation (A3), let
F=0.00—-(f+0¢c)(1—-9))—0(f + dc.)(1 — 9). By the implicit function
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theorem and Equation (A4), for any parameter w, we have the general result
that sign [%] = sign[Z]. Thus, we have (i) sign (L] = sign[—0-0
(1-98)]=%<0; (i) sign[%] = sign[-(f+dc.)(1 —9)] =% <0;

(iii) sign [g—f} = sign[—0.(1 — 9)] = 5+ < 0.

Appendix B: A Note on Incentives for Coordinated Punishments
As we note, our focus here is on the “best” case for punishments to create self-
enforcing, cooperative federations. Although we reserve the analysis of coordi-
nation problems forlater work, to provide some indication of how the states might
have incentives to coordinate, we sketch some indicative results here.
Suppose the center induces a state j to exit in period ¢+ — 1. Since S is the
surplus under the fully cooperative equilibrium (or alternatively, n(x"* —
x**)), then let S_; indicates the surplus without j. Solving for S_; — S, we have
that S_; > § iff

90—](1 - 5)(5—] - E) + (0—/ - 0) + (0(_:—]' - Hfle)(l - 5) >0, (AS)

where the subscripted terms indicate the values in the reduced federation and
the nonsubscripted terms are the values in the full federation. Using this result,
we can turn to an examination of when the reduced federation will be sustain-
able given the previous equilibrium conditions. To meet this criterion, both the
states and the center are made no worse off (and therefore have strong incen-
tives to enforce the previous bargain) under the reduced federation versus the
full federation. This is a minimal, but illuminating condition of punishment
coordination.

Equation (A5) contains two effects on the size of the surplus. On the one
hand, the surplus decreases in the smaller federation from decreased scale,
in other words, since 0(n—1,z) < 0(n,z). Second, the surplus increases if
exit costs of the eliminated state are higher than the average exit costs
of the full federation, since exit costs decrease the surplus. If the second
effectis dominated by the first effect, then the surplusincreases (i.e., S_; > §). If
the first dominates the second or if the exit costs of j are lower than the
average exit costs in the full federation, then the surplus decreases (i.c.,
S_; < 9S).

This suggests three interesting cases to examine. Consider first two cases in
which §_; < S. If -§_; — Zi# x;* < 0, then there is no profile of sustainable,
or incentive compatible, payouts such that both the states can remain rent neu-
tral and the center will not continue to unravel the federation. Here, the size of
the existing payouts is sufficiently close to the boundary of the constraint the
center puts on the size of the payouts (in other words, the upper limit on av-
erage payouts x“*) that the decrease in the surplus is greater than the “excess
rent” paid to the center. A second possibility is that S_; — ", 4 x;* > 0. In this
case, the center will take the action if and only if its rents from excluding the
incremental state are sufficiently low. In other words, if
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o0

fte+1 +§:5t(5—1—2xl*) 2 (=) ).
=1 i

i#f =0

Next, note that the right-hand side can be decomposed into its components
Do 0 (S = Dy xF) + 3020 '(1 — x), which yields the result that the
center will be better off iff

x_/*Zé—(l—5)(f—|—6fj))€_;k25_(1_5)(f+cj)' (A6)

Equation (A6) captures the intuition that if the ongoing rent the center earns is
sufficiently large (in other words if its equilibrium payoff to that state is rela-
tively low), it will prefer to keep that state in. If on the other hand, the payout to
that state is large relative to what the center can earn by a one-period deviation
forcing state j to exit, it will have an incentive to force that state out. In this sense
therefore, Equation (A6) states that if a state is getting a large rent relative to its
exit costs, then the center will be able to gain while leaving the other states rent
neutral. This implies that adding the chance for the center to selectively punish
will force a “fairness” on the sustainable divisions in which the stronger (or
lowest exit cost) states will get the highest rent relative to the weaker (higher
exit cost) states.

If the surplus under the reduced federation is larger than under the full fed-
eration, the center has a strong incentive to eliminate the state. If the incre-
mental surplus can be captured by the center, each of the remaining states
can remain rent neutral. In this case, the center is strictly better off by inducing
one state to leave and moving toward a higher rent position for itself. This
points to an approach to identifying “equilibrium federations”—in other
words, given the characteristics of the states, how will states sort themselves
into appropriate institutional arrangements—which we undertake in the pen-
ultimate section.
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