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Introduction and summary

Economically inefficient outcomes are widespread. Societies develop institutions
that enrich a narrow group of actors at the cost of aggregate welfare. Governments
pursue policies that hamper growth and development. Parties engage in transactions
that result in suboptimal outcomes for all participants. Economists suggest a number
of explanations for the origin of these inefficiencies, such as informational asymmetries,
uncertainty, externalities etc. In particular, a wide range of studies explains the inef-
ficiencies by the inability of actors to make a binding commitment to certain actions
and policies. The discrepancy between ex-ante and ex-post incentives of agents may
undermine efficient outcomes.

This dissertation is devoted to the analysis of various aspects of inefficiency in the
political economy. It consists of four self-containing theoretical essays. The first two
chapters deal with the interplay between inefficiency and commitment. Chapter 1 stud-
ies the problem of commitment in autocratic regimes and its implications for growth.
Chapter 2 argues that the absence of commitment undermines the validity of the Coase
theorem. The next two chapters address alternative sources of inefficiency, abstract-
ing from commitment-related problems. Chapter 3 discusses inefficiencies arising in
organizations whose members possess veto power and suggests a way of mitigating the
problem. Finally, Chapter 4 analyzes the impact of demand linkages on the efficiency
of lobbying for trade policy.

Chapter 1. “Autocracy, Devolution and Growth”

Some autocracies have sustained high economic growth for many decades; others have
stagnated completely at low levels of production. Paradoxically, the stagnating autoc-
racies appear to possess more natural resources and to be more resistant to political
change than the growing autocracies.

xiii



Xiv INTRODUCTION

The paper argues that the scope for capital accumulation and growth in an autoc-
racy is largely determined by the autocrat’s incentive to cling to power. In the model,
an infinitely lived autocrat determines taxes and political regime. As capital accumu-
lates, the autocrat faces an increasing temptation to expropriate the capitalists. Since
expropriation eliminates growth, the autocrat may voluntarily refrain from expropriat-
ing if future growth is sufficiently large; otherwise, the temptation to expropriate can
only be resisted through a credible commitment, that is, by devolving some political
power. For autocrats with large benefits of political control, for example due to valu-
able natural resources, devolution of power may always be unattractive. As a result,
capitalists realize that they will eventually be expropriated, and capital accumulation
therefore never starts. On the other hand, autocrats with small benefits of control
will eventually devolve power, since this commitment is necessary to sustain growth.
Therefore, capitalists are willing to start accumulating despite the autocratic regime.

Natural resource availability might be the most obvious determinant of an auto-
crat’s incentive to cling to power. If a country is sufficiently rich in natural resources,
an autocratic ruler will always resist political change, because of the lost stream of
revenues. In a resource poor country, on the other hand, the autocrat may prefer
sustaining capital accumulation to preserving resource rents. This simple model can
therefore account both for the observed negative relationship between natural resource
rents and economic growth and the great heterogeneity in economic outcomes under
autocracy. It also suggests why resistance to political change may be greater in au-
tocracies that never experienced capital accumulation than in the economically more
successful autocracies.

Chapter 2. “The Coase Theorem Is False” (with Tore Ellingsen)

This paper provides simple and robust counterexamples to the Coase Theorem. It
shows that if the voluntariness requirement is taken seriously, the absence of a commit-
ment mechanism may destroy the efficiency. More precisely, we show that equilibrium
investments in club goods can be suboptimally small, despite the presence of well-
defined and perfectly protected property rights and the absence of transaction costs
and informational asymmetries. The reason is that, in equilibrium, a club of owners

will typically not exercise their right to exclude outsiders, instead preferring to exercise
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their right to sell access. As long as the club of owners does not have all the bargaining
power in such ex post access negotiations, strategic non-membership provides a valu-
able free-riding opportunity. Even in the case of only two persons, coercion may be
needed in order to guarantee an efficient outcome.

Chapter 3. “Club-in-the-Club: Reform under Unanimity” (with
Erik Berglof, Mike Burkart and Guido Friebel)

In many organizations, decisions are taken by unanimity, giving each member veto
power. Unanimity grants each member a veto right, thereby protecting her against
the "tyranny of the majority". But the flipside of unanimity is slow and inflexible
decision-making and underprovision of the common good: Under unanimity, the least
efficient members impose their preferred effort choice on the entire organization.

This paper argues that organizations operating under the unanimity rule can pro-
vide more public goods than preferred by their least committed member. In the pres-
ence of externalities and an incomplete charter, the threat of forming an "inner organi-
zation" can undermine the veto power of the less efficient members and coerce them to
exert more effort. We identify the conditions under which the threat of forming an in-
ner organization is never executed and under which inner organizations are equilibrium
outcomes. Finally, the members’ welfare can both be higher and lower under the simple
majority rule than under unanimity. This explains observed diversity of decision rules
across organizations as well as across subject matters within a given organization. In
addition, it provides a rationale for why members of an organization may voluntarily
renounce their veto right and subject themselves to the will of future majorities.

Chapter 4. “Protection for Sale to Oligopolists”

The paper modifies Grossman and Helpman’s canonical "Protection for Sale" model
by allowing demand linkages and oligopolistic competition. It shows that increased
substitutability between products weakens the interest group’s incentives to lobby. If

demands are interdependent, an increase in the price of a good causes demand to shift
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towards its substitutes. The interest group takes this shift into account when lobbying
the government; hence, the lobbying strategy of an organized industry becomes less
aggressive. For the case of one organized and one unorganized industry, we obtain a
particularly simple result: as product substitutability increases, the protection of the
organized industry’s product falls, whereas the protection of the unorganized sector’s
product increases. Additionally, with endogenous lobby formation, fewer industries get
organized and lobbying becomes less intense in the presence of substitutes.

Empirical studies of the "Protection for Sale" model have suggested that the U.S.
government’s trade policy decisions are overwhelmingly determined by a concern for
welfare maximization; the alternative interpretation of the paper is that the original
model overstates the lobby groups’ desire for protection.



CHAPTER 1

Autocracy, Devolution and Growth”

Abstract

Some autocracies have sustained high economic growth for many decades;
others have stagnated completely at low levels of production. Paradoxically, the
stagnating autocracies appear to possess more natural resources and be more
resistant to political change than the growing autocracies. The paper proposes
a new explanation for these observations. In the model, an infinitely lived auto-
crat determines taxes and political regime. As capital accumulates, the autocrat
faces an increasing temptation to expropriate the capitalists. Since expropria-
tion eliminates growth, the autocrat may voluntarily refrain from expropriating
if future growth is sufficiently large; otherwise, the temptation to expropriate
can only be resisted through a credible commitment, that is, by devolving some
political power. For autocrats with large rents, for example due to valuable nat-
ural resources, devolution of power may always be unattractive. As a result,
capitalists realize that they will eventually be expropriated, and capital accumu-
lation therefore never starts. On the other hand, autocrats with small resource
rents will eventually devolve power, since this commitment is necessary to sus-
tain growth. Therefore, capitalists are willing to start accumulating despite the
autocratic regime. In other words, autocracies are vulnerable to the resource
curse.

*T am indebted to Tore Ellingsen for his advice and encouragement. I also thank Philippe Aghion,
Erik Berglof, Mike Burkart, Nicola Gennaioli, Sergei Guriev, John Hassler, Kthan Kaplan, Assar
Lindbeck, Elena Panova, Torsten Persson, Maria Petrova, Jesper Roine, Konstantin Sonin, Jérgen
Weibull and Fabrizio Zilibotti for valuable comments, as well as seminar participants at CEFIR,
Stockholm School of Economics and IIES. Jan Wallander’s and Tom Hedelius Research Foundation
is gratefully acknowledged for financial support. All remaining errors are my own.



2 AUTOCRACY, DEVOLUTION AND GROWTH

1 Introduction

Nowadays, most economists agree that economic and political changes are intertwined.!
For example, it is commonly argued both that protection of property rights from gov-
ernmental abuse creates economic growth, and that economic growth gives rise to
political freedom, constraining the discretion of the executive.? Still, the relationship
between limited government and economic outcomes is not very well understood. No-
tably, autocracies are found to be both the best and worst performers in terms of growth
rates.> Moreover, the most economically successful autocracies tend to eventually be
replaced by more democratic institutions, whereas poorly performing autocracies often
prevail for a very long time.

In this paper, I argue that the scope for capital accumulation and growth in an
autocracy is largely determined by the autocrat’s incentive to cling to power. A main
result of the model is that there can be private capital accumulation only if the auto-
crat’s benefits from political control are not too large. The reason is that eventually, as
capital accumulates and growth rates decline, an unfettered autocrat’s temptation to
expropriate capital becomes irresistible. Therefore, capital accumulation proceeds be-
yond this point only after the autocrat has relinquished some power. While autocrats
with small benefits of political control are willing to relinquish power once it becomes
necessary in order to sustain future capital accumulation, autocrats with large benefits
of control are not. Looking ahead, capitalists realizing that they will eventually be
expropriated never start accumulating.

Natural resource availability might be the most obvious determinant of an auto-
crat’s incentive to cling to power. If a country is sufficiently rich in natural resources,
an autocratic ruler will always resist political change, because of the lost stream of
revenues. In a resource poor country, on the other hand, the autocrat may prefer
sustaining capital accumulation to preserving resource rents. This simple model can
therefore account both for the observed negative relationship between natural resource
rents and economic growth and the great heterogeneity in economic outcomes under

autocracy. It also suggests why resistance to political change may be greater in au-

1E.g. "At some level, these rich dynamics of economic and political change have to be connected",
(Persson and Tabellini (2006b)), or "...wealth, its distribution, and the institutions that allocate factors
and distribute incomes are mutually interdependent and evolve together.” (Przeworski (2004)).

2“The expansion of economic freedom will bring in train greater political freedoms.” (Friedman
(2002)).

3E.g. Almeida and Ferreira (2002).
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tocracies that never experienced capital accumulation than in the economically more
successful autocracies.

The relationship between economic growth and the autocratic rule with its preda-
tory potential has been (and still is) a topic of an extensive debate. While it is well
recognized that expropriation or other property rights violations by political rulers are
detrimental for investment and growth, there is no consensus on whether the respective
protection of investors has to be institutionalized. According to one view, the abuse
of political power can only be effectively prevented through explicit legal limitations
on rulers’ authority. Institutional checks and balances work as a commitment device
against expropriation, which encourages investment and gets growth started. In the
modern literature, this view is associated with works by North and Thomas (1970),
North (1971), North and Weingast {1989) and has inspired a considerable amount of
supportive empirical work.4

An alternative view is that sustained growth can be in the interest of an uncon-
strained dictator, who therefore rationally refrains from expropriation. As emphasized
by Olson {1993), this argument does not require any benevolence on the part of the au-
tocratic ruler; a "stationary bandit" will promote growth for selfish reasons. This view
is also buttressed by the evidence — indeed, the most impressive growth episodes were
almost always observed in autocratic regimes.® Furthermore, Glaeser et al. (2004)
stress that "initial levels of constraints on the executive do not predict subsequent
economic growth" and "growth ... may be feasible without immediate institutional
improvement”.

Nonetheless, the "stationary bandit" approach does not explain why most of the
well-performing autocracies eventually limit the dictator’s power, e.g. through par-
tial or full democratization. The classical argument for devolution of power — the
famous Lipset (1960) hypothesis — suggests that prosperity improves political institu-
tions through better education and the increased importance of the middle class.

In this paper, we complement Lipset’s demand-driven view of democratization and
instead look at the supply side of political change. More precisely, we show that a
self-interested dictator may choose to relinquish power in a phase of declining growth.
We thus suggest a compromise between the view of North and Weingast (1989) and
the "stationary bandits" argument of Olson (1993). Olson’s argument implies that the

‘E.g. Knack and Keefer (1995), Goldsmith (1995), Hall and Jones (1999), Henisz (2000), Keefer
(2004).
SE.g. Almeida and Ferreira (2002).
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interests of the dictator and the investors are aligned and no commitment device is
needed at all. On the contrary, North and Weingast argue that the incentives of the
ruler are always opposed to those of private investors, so in order to initiate investment
and growth, the autocrat has to commit beforehand. In our model, the conflict of
interests between the autocrat and the investors intensifies over time, thereby causing
a potential delay in the devolution of power.

Specifically, we assume that a country is facing an exogenous opportunity for multi-
period investment that is only exploitable by the private sector. This investment is
characterized by decreasing returns to scale. An autocratic ruler can tax the private
sector or expropriate it, but is unable to invest and thus support growth after expro-
priation. The ruler can also choose to relinquish some of her power, which reduces her
payoff and deprives her of the right to expropriate. While being in power, the ruler
enjoys private benefits of control, (part of) which are no longer available to the ruler
after devolution. That is, the ruler cannot "fine tune" the devolution decision so as
to keep every possible fraction of current economic privileges. The private sector has
an option to avoid taxation and expropriation by diverting resources to a less efficient
alternative use. Due to decreasing returns to scale, the growth rate in this economy
declines over time. As a result, the degree of alignment of government’s and private
agents’ interests also decreases: At the early stages of growth, when the growth rate is
high, an autocrat has no incentive to seize assets, because delayed expropriation signif-
icantly increases the value at stake. As growth slows down, immediate expropriation
("getting the entire pie") becomes increasingly attractive, as compared to the option
of postponing it to increase the size of the pie. The private sector recognizes these in-
centives of the ruler, and diverts resources once the ruler is tempted to expropriate. If
the ruler’s private benefit of control is relatively low, she commits to non-expropriation
through devolution of power and thereby keeps the private sector investing. If the
private benefits of control are high, the ruler does not want to ever lose them through
devolution. Realizing that capital will eventually be expropriated, the private sector
thus never starts to invest. Therefore, the model generates a variety of development
trajectories: The country can face an early limitation of the ruler’s power and grow
in a non-autocratic regime. Alternatively, the country can grow under maintained au-
tocracy and experience delayed devolution of power. Finally, the country can stagnate
under an autocratic rule with neither devolution nor growth ever taking place.

The model predicts that these stagnating economies are characterized by high pri-
vate benefits of control, e.g. are abundant with appropriable natural resources. This
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finding parallels the "resource curse" literature, arguing that the natural resource
wealth can be detrimental to countries’ economic development. The early work on
the "resource curse" attributes the underperformance of resource-rich countries to eco-
nomic factors such as "Dutch disease" or deteriorating terms of trade for the primary
commodities. Empirically, this effect is documented e.g. by Sachs and Warner (1995)
and Gylfason (2000). More recent literature emphasizes the political and institutional
determinants of the resource curse (see e.g. Robinson et al. (2006), Mehlum et al.
(2006) and Ross (1999) for a review of both approaches), which again finds empirical
support (Mehlum et al. (2006) and Boschini et al. (2003)). Finally, there are studies
addressing the reverse effect — the impact of the resource curse on institutions. The
effect is found to be negative and is attributed to reduced government accountability,
a better ability to repressed opposition and increasing corruption and rent-seeking (see
Ross (2001), Sala-i-Martin and Subramanian (2003) and Collier and HoefHler (2005)).
We propose an alternative link, suggesting that the abundant resources undermine the
autocrat’s incentives to relinquish power and hence, hamper capital accumulation.

The key feature of our model is that devolution of power is a commitment device
against expropriation. A related strand of literature takes devolution of power as a
commitment to redistribution. In Acemoglu and Robinson (2000, 2001}, the rich elite
relinquishes the power (by extending franchise) in case it cannot prevent social unrest
through a temporary increase in taxes. Franchise extension transfers the taxation
decision to the (poor) median voter, thereby working as a commitment device for more
redistribution. Gradstein (2004) treats franchise extension as a commitment to private
property rights. In his model, agents allocate their time between production and rent-
seeking, with wealthier agents having a comparative advantage in the latter. With
an income-based franchise, voting participation increases as the economy grows. The
median voter becomes relatively more interested in curbing rent-seeking and protecting
private property rights. Commitment to protect property rights in the future can thus
be achieved by reduction in the franchise threshold. While these approaches provide
an alternative explanation for devolution of power, they ignore the predatory nature
of autocratic rulers, which is key to our argument.

Bates et al. (2005) do consider predatory rulers. In their model, a government
can be benevolent or opportunistic, but its type is unobservable to the citizens ex
ante. The opportunistic government may decide to show restrains to pretend that
it is benevolent in order to stimulate private investment and increase the appropri-
able assets in the future. In this model, the economy reaches full development under
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autocracy in case of a benevolent government and collapses in case of a predatory gov-
ernment. Robinson (2001} associates predatory behavior with inefficiently low public
investment and suggests that the development-enhancing policies may facilitate the
political power contest. Therefore, the party in power may refrain from promoting de-
velopment. However, these models do not address the issue of the devolution of power,
which is a fundamental aspect of our framework.

Our model is consistent with a range of empirical findings. It predicts that richer
countries devolve earlier, as has been found e.g. by Barro (1996). Autocratic economies
are predicted to have either relatively high or relatively low growth rates, while the
democratic regimes fall into an intermediate range, which is in line with Almeida and
Ferreira (2002). Moreover, the model also suggests a new explanation to why many
empirical studies (e.g. Barro (1999), Alvarez et al. (2000), Boix and Stokes (2003)) find
that growth causes democratization. In our model, the devolution of power is preceded
by a more or less extensive period of growth. Thus, if the data were to be generated
according to our model, we would find that growth Granger causes democratization.
Nevertheless, this conclusion is misleading: in the model, institutions of limited gov-
ernment and growth are determined simultaneously and endogenously. Indeed, in the
absence of a possibility to relinquish power, growth would slow down if not completely
stop. Similarly, in the absence of growth opportunities, the institutions of limited gov-
ernment would never be introduced. Therefore, by means of the model, we illustrate
why the observed time pattern between growth and democratization does not reflect a
causal relation. This is in line with the more recent literature (Acemoglu et al.(2004),
Przeworski (2004)) that emphasizes the endogenous determination of institutions and
growth.

The paper proceeds as follows. Chapter 2 describes the setup of the model and
chapter 3 presents the model’s solution. The predictions of the model and its compar-
ative statics are discussed in chapter 4. Chapter 5 addresses the assumptions of the
model. Chapter 6 discusses relevant case studies. Finally, Chapter 7 concludes and

suggests some directions for further research.

2 The Model

An infinite horizon economy ruled by an autocrat is populated by identical atomistic
citizens of mass one. As all citizens are identical, we only discuss a two-player game

between the Ruler and the representative Citizen. At date t = 0, due to an exogenous
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shock, the Citizen is being exposed to a technology allowing for growth based on
capital accumulation. In each period ¢, output is produced from capital according to
the Cobb-Douglas production function

Yt = At (Kt)a 5

were K, denotes the capital stock at time ¢t. We assume that capital depreciates
completely in each period; that is, the depreciations rate ¢ is 1.

Each period, the Citizen can stay in the market or leave the market and divert the
capital to an alternative activity. If the Citizen stays, the Ruler has the power to tax
the Citizen through a consumption tax 7;. Taxation is costly for the Ruler. We assume
the cost of tax collection ®(7:¢;) is proportional to the tax base:

(1ece) = ¢(Te)ce,

where ¢'(.) > 0,¢”(.) > 0, and ¢{0) = ¢'(0) = 0. The Ruler also has the option of
expropriating the entire production process (we assume technological indivisibility of
the capital stock). In the latter case, the Ruler can still employ the Cobb-Douglas
production function but, unlike the Citizen, she is unable to accumulate capital. Thus,
due to complete depreciation, she can only use the expropriated capital stock in one
period.® In case of expropriation, the citizen receives zero payoff from the moment of
expropriation and onwards.”

If the Citizen leaves, she receives a payoff of L, which is non-taxable and non-
expropriable. The decision to leave is once-and-forever: if diverted, capital cannot be

returned to the market sector. We assume that

AK®
L< ;ﬁ In ﬁﬁ)m) o (1

where 74 solves 1 — ¢'(7,)(1 + ;) + ¢(7;) = 0. As we shall see, (1) implies that the

alternative activity is less efficient than the market activity. That is, the Citizen’s

8The introduction of a cost of expropriation does not affect the qualitative predictions of the model
as long as the assumption of indivisibility of capital holds.

"The taxation scheme consisting of two instruments (consumption tax and complete expropriation
of capital) was chosen to keep the analysis tractable. As will be shown below, in our setting, consump-
tion tax does not influence the capital accumulation path. This, together with the cost of taxation,
allows us to avoid the time inconsistency problem, standard in infinite-horizon taxation models. We
believe that the argument of the model will not be destroyed by replacing the proposed tax scheme
by one distortive (capital) tax and classifying expropriation as unappropriately high level of taxes.
However, we are not able to solve for the resulting equilibrium.
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payoff of leaving is less than the payoff she would get by staying in the market, were
the Ruler able to commit to never expropriate from her.

The Ruler can also choose to relinquish her power. We assume that this decision is
equivalent to completely renouncing the right to expropriate and limiting the Ruler’s
power to set taxes; the Ruler cannot "fine tune" the devolution decision to keep all
current economic privileges.® More precisely, we assume that after devolution of power,
the Ruler cannot set a consumption tax above some upper bound 7p, where

Tp < TA. (2)

We also assume that the devolution decision is once and forever, i.e., if the Ruler
devolves she cannot return, and no other dictatorial ruler can take over.

While being in power, the Ruler receives private benefits of control of b units each
period. For example, these benefits can represent natural resource rents. After devolu-
tion of power, these benefits are no longer available to the Ruler. Note that we do not
argue that the devolution deprives the Ruler of all benefits. Instead, & reflects those
benefits of control that are lost upon devolution. We also assume that if the economy
reaches full development, the industrial sector is sufficiently more productive than the
natural resource sector, so the steady-state post-devolution payoff of the Ruler exceeds
the value of the flow of private benefits.

The Citizen’s instantaneous utility is logarithmic, so she maximizes the flow of her

future utilities
fee]

Vi= Zﬁjv(ctﬂ‘) = Zﬁj In Ct+js

j=1 j=1
where ¢, is consumption and S is the discount factor. The Ruler’s utility is linear and

her payoff function is denoted
[e o)
Ut = Zﬁ i dH—j7
j=1

where dq; is the payoff received by the Ruler in period ¢ + j.

The timing of the game is as follows: The Citizen and the Ruler meet at discrete
time periods ¢ = 0,1, ..., 00. Each period has three stages. If there was no devolution
of power in the past, at stage 1 of period ¢, the Ruler decides whether to devolve (D)
or abstain from devolution (ND). At stage 2, the Citizen decides whether to stay
in the market sector (S) or leave (L). At stage 3 of period ¢, in case the Citizen

8In Chapter 5, we discuss the implications of relaxing this assumption.
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Figure 1: Timing of the game

stays in the market sector, the Ruler chooses whether or not to expropriate (£) the
Citizen’s capital. Expropriated capital is used for production only in period ¢ and then
it depreciates completely, as the Ruler cannot invest. If no expropriation (N E) occurs,
production, consumption and investment take place and taxes are paid. Then, the
game proceeds to the period ¢ + 1.

As in any other multi-stage game, the history of the game is a collection of all
actions played up to stage {. A (behavior) pure strategy of the ruler/citizen is a
function o(h*)/p(h') prescribing an action in each of the ruler’s/citizen’s controlled
game tree nodes for a given history of the game h*. For example, conditional on the
history A, at the first stage of each period, a pure strategy of the ruler determines a
choice between D; and ND;. At the second stage, the strategy of citizen determines
S; or L, taking into account all the past actions including those just played at stage 1
of period ¢. Finally, at the third stage, the ruler’s strategy defines a choice between £,
and NE;, again, conditional on all actions played up to stage 3 of period ¢ and, in the
latter case, 7.
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3 Analysis of the GGame

3.1 The benchmark case: no government intervention

Let us start by describing the evolution of this economy in the absence of any govern-
mental intervention. As staying in the market sector is more productive than leaving
it, the efficient outcome is for production to occur in the market sector and for the

citizen to maximize her utility
e o)
max E ﬂj In Cttj,
J=1

subject to the dynamic budget constraint

Kt+1 =A (Kt)a — Ct.

This problem is identical to the standard Ramsey growth model and the solution is®

c = (1—af) AKY, (3)
K1 = aBAKE.

The dynamic equilibrium of this economy is characterized by the capital and the output

monotonically converging to the steady state values K* and y*, respectively:'°

K* = (apA)™=,
y' = AT (af)TE

Note that along the transition path, both capital and output are approaching the
steady state at a decreasing rate. The growth rate of capital

K — K,

- afAK — 1,

Il

Vi ()

and the growth rate of output

are both decreasing in ¢.

Tt can be confirmed by the usual guess-and-verify method.
10We concentrate on studying the increasing branch of the saddle path.
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3.2 Subgame-perfect Nash equilibrium

We turn to the analysis of the game between the Ruler and the Citizen and characterize
the pure-strategy subgame-perfect Nash equilibria of this game.

We start by examining the Ruler’s taxation incentives.

Lemma 1 If the Ruler were not able to expropriate and the Citizen were not able to
leave the market, the Ruler would choose the same tax rate 74 each period, such that

1—¢'(7a)(L+74)+ S(r4) =0.

Proof. First, note that in our setting, consumption taxation does not influence the
capital accumulation path (and thus the output path). Indeed, assume that the citizen

is facing a flow of taxes {6,},t = 1,..., c0. Her problem then becomes

max Zﬂt Inc

t=0
s.t. Kt+l = AK? - (1 + gt)Ct,

and the solution is

(1— ap) AK?
(1+86,)

Kii = afAKT.

Ct:

Thus, it is only the consumption profile {¢;} that changes as compared to the bench-
mark case (3), while capital accumulation is unaffected by 8;.

As a result, at each point in time ¢, the Ruler solves the problem

maxi,@i“t (rics — O(1i¢0)) =

{ri} P
= ((1 —af) AK?)

Ig?'i{i:tﬂl_ (T1—¢(T1)) (1+T7.)

In the absence of the Citizen’s diversion opportunity, the solution of this maximization
problem does not depend on past taxes. In other words, the Ruler can decide on each

period’s tax separately. The respective first-order condition can be rewritten as

As ¢ > 0, the right-hand side of this equality is decreasing in 7;. Moreover, it is
positive at T; = 0 and negative at ; — oo. Thus, there is a unique 7; = 74 satisfying
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first-order conditions and, as second-order conditions are satisfied, it indeed determines
the maximum point. =

Lemma (1) explains why we imposed assumption (1). The assumption ensures
that, if the Citizen leaves the market, she receives less than she would under Ruler’s
full discretion to tax (but not to expropriate). The Ruler in this case does not receive
any payoff in addition to the private benefit of control, hence, overall efficiency falls.
In turn, our assumption on post-devolutionary taxation (2) simply reflects the idea
that devolution imposes some restrictions on the Ruler, so that she is no longer able
to choose her preferred tax rate.

We proceed to characterize the equilibria.

Lemma 2 In any SPNE in all subgames following the devolution of power, the Ruler

sets the highest possible taz rate Tp in each period and the Citizen stays in the market.

Proof. Asshown above, a consumption tax does not influence the capital accumulation
path. As the citizens are atomistic, they ignore the effect of their decisions to stay or
leave on the Ruler’s choice of the tax rates and the timing of devolution, and take
them as given. Hence, in each period after the devolution of power, the Ruler and the
Citizen "share a pie" of a predetermined size, unless the Citizen diverts the capital to
the non-market sector. Let us describe the unique subgame-perfect Nash equilibrium
of this game. First, note that given the restrictions on the post-devolution maximum
tax rate, the Citizen chooses to stay in the market for any tax schedule. Indeed, after
devolution, the Ruler cannot not set the tax rate above 7p. So, at any point in time ¢,
the Citizen’s payoff from staying in the market is at least as high as her payoff when

the Ruler taxes at the rate 7p:

AKY
s ity (1~ 0PV AKD
V (TtyTt+177_t+2> Z/B 1 +7_D) ?

while her payoff from leaving the market is
V=1L

Note that the Citizen’s payoff from leaving the market is below the post-devolutionary
payoff. Indeed, as 74 > 7p and the capital stock increases over time,

o0

o (1—aB) ARy & aﬁ AKY SN, (1—aB) AK?
;ﬁ ln——(1+T Zﬁl ) ;ﬁ ln—————(1+TD) @)
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From our assumption (1) and inequality (4), it follows that once devolution occurs, it

is never optimal for the Citizen to leave the market

(1—aB) AK?

L< “*In .

Zﬁ 1 + TD)

That is, after devolution of power, the Citizen always prefers staying in the market to

leaving for the alternative sector:
Ve (Tts Ted1, Tezy o) > \43

Thus, in any SPNE the Ruler is free to choose the tax schedule that brings her the
maximal payoff given the post-devolutionary tax restrictions. As 7p < 74, the Ruler’s
payoff increases with the increase in each period’s tax. So in every period t, she sets

the tax rate 7, equal to the maximum post-devolutionary tax 7p. ®

Corollary 1 Along the non-expropriation (sub)game path, the Citizen never leaves the

market. The Ruler chooses 74 while in power and Tp after devolution.

Proof. If there is no expropriation along the game path, the maximum tax the Ruler

would set is 7 4. Thus, the Citizen’s payoff from staying will never be below

i": ity l—aﬁ)AK“.
(1+74)

i=t

But, as capital accumulates, the payoff from leaving is always below the payoff from

staying:

aﬁ AK it aﬁ) AK? s
L< In “*ln =V <V , , L)

Zﬁ (1 + 74 Zﬁ A (76 T4, Ty )
As a result, along the non-expropriation game path, the Ruler can always choose his
preferred tax levels, that is 74 while in power and 7p after devolution. =

Denote the share of output the Ruler receives while being in power by

Ta~(Ta)

TSR

Ep =

and the one she gets after devolution by

_Tp— ¢(7p) _
€0 = (1+7p) (1-af).
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Note that as the tax in autocracy is higher than after devolution, 74 > 7p, the same

is true about the Ruler’s output shares:
4 > EpD.

We are now ready to study how the Ruler’s incentive to expropriate evolves over

time.

Lemma 3 If (Tefﬁ—) < 1, then in any SPNE, there exists a finite time period T such
that the Ruler prefers expropriation at stage 3 of period T over any other continuation
strategy.

Proof. We start with some introductory observations. There are three types of "exits"
in this game. First, the Ruler can expropriate the capital from the Citizen. If this
occurs, the Citizen is left with zero capital and cannot restart production, so that
the continuation of the game is fully predetermined. Second, the Citizen can divert
the capital to the shadow sector, which makes the continuation game independent
of the players’ actions. Finally, the Ruler can devolve power. Since this decision
is irreversible, and after devolution the continuation game has a unique subgame-
perfect Nash Equilibrium, the value of the remaining game is also clear at the time of
devolution.

Observe that after the capital has reached a sufficiently high level, no SPNE can
have exits of the first two types along the game path. Indeed, in case of expropriation,
the Citizen gets zero, while if she diverts the capital at the preceding stage, she is
guaranteed a positive payoff. Similarly, if the Citizen diverts the capital, the Ruler is
left with the private benefits of control only. As we assume that the steady-state post-
devolution payoff of the Ruler is higher than the value of the flow of private benefits,
by continuity, the same holds if devolution occurs sufficiently close to the steady state.
Thus, the Ruler prefers devolving power at the preceding stage rather than clinging to
power and only receiving the benefits of control.

Keeping this in mind, let us analyze the subgame starting at stage 3 of some period
t. At this stage, the Ruler is choosing between immediate expropriation and possible
continuation options. For the reasons we have just mentioned, the continuation games
to be taken into consideration are those where the game "ends" by the devolution of
power at some future period t+1% or continues forever. More precisely, all continuation

strategies consistent with SPNE belong to the set:

St = { {S?M} 12, S?’D} (5)
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where
D,z . - g
St = (ThNDt«!—i’NEt«!—i,Tt«!—i 7= 17..t—1, DH—E’) ,t: 1,2,,

are all continuation strategies where taxation is followed by the devolution of power in
period £, and

ND _ .
sp 7 = (T, NDpyi, NEyyi, T, 1=1,..00)

denotes a strategy, where devolution never occurs and taxation is continued forever.
We start by finding the maximum payoff the Ruler can get if she taxes forever. As

the Citizen has the option of leaving the market, the Ruler’s payoff cannot exceed the

payoff characterized in Lemma 1.1! That is, the maximum utility of the Ruler in the

case of eternal taxation cannot be higher than
- i— « b T7
U(séVD) S Z/B tgAAKi +1*__B = Ut.

Consider now instead the continuation games where the Ruler eventually devolves.

=t

Once more, we are interested in the maximum payoff the Ruler can achieve in such a
continuation game. Note that this problem differs from the problem faced by the Ruler
under eternal taxation by an additional constraint on post-devolutionary taxes; after
the devolution, the tax rate is determined by the SPNE and is equal to 7p. Thus, we
can conclude that the maximum payoff achieved by the Ruler in such a continuation

game cannot be greater than that under eternal taxation
U (sf”?) <U, T=12..

Now, we are ready to discuss the choice of the Ruler at stage 3 of some period ¢.
Let us show that for sufficiently large ¢, the Ruler prefers expropriation over any other
continuation strategy. We have just seen that the best continuation strategy for the
Ruler brings her no more than U..

The value of expropriating at £ is
> b
U(Et)ZAKta-i- E ﬁl tbzyt+1—_—5.

i=t
Denote by o a positive constant

€4
(1-2)

Hncluding Citizen’s participation constraints into the Ruler’s optimization problem can only add
some additional restrictions and decrease the Ruler’s maximum utility.

> 0.

c=1-—
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As long as y:41 is sufficiently close to y*, so that Ay 1 = ¥* — yey1 is sufficiently small,
we see that the maximum of the Ruler’s payoff in any continuation game is always
less than her payoff of expropriating at ¢. Indeed, the difference between the Ruler’s
expropriation payoff and the maximal Ruler’s payoff in any continuation game is

U(Et) e Ut

= - Y BTreaAK?
i=t
> g- Y Bleay (6)
i=t
€4
= ko7 ﬂy

€A
— o 1— *
Yt Z/-i-( 1—ﬂ)y
oy~ Ay > 0,

*

where the inequality in (6) follows from the fact that y; = AK increases towards y*,
and thus for any ¢
Yer1 < Yea14i < Y.

That is, there exists such a time period 7" that in any SPNE, the Ruler chooses to
expropriate at date 7. m

This Lemma states that if the agents are not very patient, the non-market activity
is not very inefficient, and/or the share of capital in production o is high, expropriation
always takes place if the economy is sufficiently close to the steady state. Note that if
the Ruler’s value of expropriating at 7" is higher than the value of any alternative con-
tinuation strategy at time T, the same is true for any ¢ > T' | as output monotonically

converges to the steady-state value y*.

Corollary 2 If 1—5535 < 1, and T is the time period found in Lemma 3, then any
SPNE is characterized by the Ruler choosing to expropriate at stage 3 of every period
T,T+1,T+2,... and the Citizen leaving the market to avoid expropriation.

Throughout the paper, we assume that the conditions of Lemma 3 hold; that is,
the parameters of the model are such that in the steady state, the Ruler always prefers
expropriation over any other strategy. Corollary 2 thus allows us to treat period T" as
a "final" period and solve the game backwards from there.
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Period T As shown in Corollary 2, at stage 3 of period T, the Ruler expropriates.
At stage 2 of period T, the Citizen leaves the market sector to get a positive payoff,
as compared to the zero payoff in case of staying and being expropriated at the next
stage. As a result, at stage 1 of period 7", the Ruler has to choose between devolution,

in which case she receives a payoff

U(Dr)=1pY Bervi=ep Y Byr,

i=0 i=0
and no devolution, which gives her a flow of future benefits of control
U(ND )=i5ib— b
T =0 1-p

as the Citizen leaves the market at the next stage.

Period T-1 At stage 3 of period T'—1, the Ruler compares the option of expropriating
and getting

b
U(Bro1) =yr—1+ 14

to the option of non-expropriating, taxing and proceeding to stage 1 of period T (where
she either devolves or stays and receives a flow of benefits of control only).
If already in period T, the devolution payoff is lower than the flow of the benefits
of control
U(Dr) <U(NDr), (7)

the Ruler has to decide whether to expropriate at stage 3 of period 7' — 1 and receive
U (Er_y), or proceed to stage 1 of period T to get the flow of the benefits of control

and receive

b
U(NEr_1,74, NDr) = eayr—1 + b+ BU (NDr) = eayr—1 + 5

Since

b b
L it U(Er
1_B<yT1+1__5 U(Er_1),

the Ruler prefers to expropriate at 77— 1 as well. Note that the devolution payoff

U(NEr_1,74,NDr) =eayr_1 +

U(Dy) is increasing over time, while the payoff of sustaining the autocratic regime with
no market production U (N D; ) is constant. Thus, if inequality (7) holds, that is, the
devolution payoff is lower than the accumulated private benefit in period T, the same is
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true for all periods ¢t < T. As a result, the backward induction argument repeats itself
until period ¢ = 0, where at stage 3 the Ruler again chooses to expropriate, at stage
2 the Citizen leaves the market and at stage 1, the Ruler stays to enjoy the flow of
private benefits of control. The Ruler’s incentive to keep the private benefits of control
is so strong that she never wants to devolve and lose them. Therefore, the Ruler cannot

commit not to expropriate and, as a result, no investment ever takes place.

Proposition 1 An economy with sufficiently high private benefits of control b is stuck
in an "underdevelopment trap": the autocratic Tuler never relinquishes power and the

efficient production technologies never get implemented.

Assume now that the private benefits of control are not too high, so that devolution

is chosen at stage 1 of period T,
U(DT) > U(NDT) .

Then, the Ruler compares the payoff of expropriation U (Fr-1 ) to the devolution payoff
in period T

U(NEr_1,74,Dr) = eayra+b+ U (Dy)
= €ayr1+b+ 8 {ED Z 5iyi+T:| .
=0

She prefers expropriation iff
U(NET_l,TA,DT) < U(ET) (8)

Suppose that condition (8) is met so that the ruler chooses to expropriate. Similarly
to above, at stage 2 of period T — 1, the citizen prefers to leave the market. At stage
1, the ruler once more either devolves to prevent the citizen from leaving, and gets the
payoff

U(Dr_1) =¢p ZﬁinT-h
=0
or does not devolve and receives the benefit of control

U(NDr-s) Zﬁb~————

=0
As we have already discussed what happens in the case when the latter exceeds the

former, assume now that
U (DT_1) >U (NDT—I) .
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Period T-2 At stage 3, the Ruler again faces the choice of expropriating the Citizen
and getting
b
U(Er_3) = yr_g + ——
(Er—2) =yr 2+1_IB7

vs. proceeding to stage 1 of period 7" — 1 where she devolves, which yields

U(NEr_g, 74, Dr_1)

i

€ayr—o + b+ BU (Dr-1)

= eayr-2+b+ep Z B i
=0

As above, the Ruler expropriates iff
U (NET_Q, TA, DT——I) < U (ET_Z) . (9)

The backward induction proceeds to stage 2 of period T — 2, where the argument
repeats.

Before we proceed, we need to establish a useful result.

Lemma 4 For a given set of parameters, the difference U (NEy, T4, Dyy1) — U (Ey) is

single-peaked with a peak at some finite 1.

Proof. See the Appendix. m
As shown above, the Ruler’s devolution decision is determined by the difference
between her payoff from expropriation in period ¢t and her payoff from devolution in
period ¢ + 1. This Lemma establishes that there is a unique period of time ¢ where the
respective difference reaches its maximum and that it monotonously declines for ¢ > 1.
Continuing to solving the model backwards, there are two possible scenarios: (i)

either in period #, the expropriation payoff falls below the non-expropriation payoff
U(E;) <U (NE;74, Dyy)

or (ii) in each period t > 0, expropriation is preferred over non-expropriation. Denote
the set of parameters supporting case (i) by £2;, and the set of parameters supporting
case (ii) by €. It is easy to see that neither of these cases is degenerate, that is, that
both sets €; and 5 are non-empty.

Indeed, assume that b = 0, and consider the difference between the payoffs from

expropriation and non-expropriation (followed by devolution) in the initial period ¢ = 0.
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As output is increasing over time,

U(NEo,74,D1) = U (Fo) = epy By~ (1~ea)yo>ep Y By~ (1—ea)yo
t=1 t=1

b= mﬂ . (10)

For given values of (¢4, ep, 5, A), if the initial capital is sufficiently low, the growth
rate in the first period

% = (apaKSD)"

is sufficiently high for expression (10) to be positive. Continuity ensures that the same

holds for small positive b. By Lemma 4
U(NE;, 74, D) —U(E;) > U (NEo, 74, D1) = U (Ep) >0,

which proves the nonemptiness of the set ;.
Alternatively, consider the peak period . As output increases towards the steady-

state value y*,

U (NEx 74 Dea) ~U(B) = &0 ) Fams— (1= ea)e— 1
=1
< EDZIBZy*_(l—sA)y{—————l'BLIB. (11)
=1

Note that due to the separability of the payoff function, ¢ is independent of b. Given
(€4, €p, 8,4, Kp), one can choose a sufficiently high b so that

0<5DZﬁly*_Iﬁt_g<(l—eA)yt~.
i=1

Hence, expression (11) is negative, i.e., the considered parameters belong to the set ..

We proceed by analyzing these two cases separately.

Case i

By construction, the payoff of expropriation in ¢ is less than the payoff of devolution
in ¢ + 1. Moreover, we know that the Ruler prefers expropriation to devolution at
the steady state, i.e., when t — co. By Lemma 4, there exist ¢ > f such that the
Ruler prefers to expropriate at stage 3 of any period ¢t > %, but not to expropriate at
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stage 3 of period ¢. It implies that the Ruler devolves at stage 1 of period ¢ + 1. The
reason is simple: if the Ruler were to stay in power at stage 1 of period ¢ + 1, by non-
expropriating at stage stage 3 of period t, she would receive a flow of private benefits
of control as well as tax revenue in period i Thus, her payoff from not expropriating in
t falls short of the expropriation payoff as the latter includes both the private benefits
and the entire output in period t. That is,

U(NEg74,Deyy) > U (Er). (12)

By backward induction, the Citizen stays in the market at stage 2 of period .
Indeed, no expropriation takes place at stage 3 and the devolution occurs at stage 1
of period £ + 1. Hence, there is no expropriation along this (sub)game path and, by
Corollary 1, the Ruler sets 74 = 74, and the Citizen chooses to stay. At stage 1 of
period %, the Ruler compares the option of devolving to the option of proceeding to the
next stage. Devolution yields the Ruler’s payoff

U(D)=epy BAK:: (13)
=0

Non-devolution followed by taxation entails a positive tax revenue in this period and

the devolution payoff from the next period on

U(NDy NE;Ta, Dyyy) =eaAKE +b+epy SAK, (14)
=1
As taxes under autocracy are higher than after devolution, €4 > €p and & > 0, the
Ruler does not devolve at stage 1 of period Z.
Before proceeding backwards to period 1 — 1, we need to establish an intermediate
result. Consider the Ruler’s net payoff

Lemma 5 As time passes, the Ruler’s payoff from expropriation net of private benefits
of control becomes more attractive relative to the payoff from devolution net of private
benefits of control.

Proof. See the Appendix. =

Intuitively, the further away is the economy from the steady state, the longer is the
growth horizon and the more appealing it is to get a share of future increasing profits
(through devolution of power), as compared to grabbing the entire pie today.

Now, we are ready to discuss the choice of Ruler in the period t—1.
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Lemma 6 At stage 3 of period t — 1, the Ruler prefers non-expropriation over expro-

priation.

Proof. See the Appendix. =

By definition, at stage 3 of period ¢, the Ruler prefers non-expropriation, followed
by devolution, to expropriation. The Ruler’s choice between non-expropriation and
expropriation is determined by two factors: the growth rate of output and the private
benefits of control that are lost upon devolution. Now turn to period t— 1. By choosing
not to expropriate in period £—1, the Ruler retains the benefits of control for period £, as
she does not devolve in that period. Therefore, as compared to period #, expropriation
at t—1 is associated with a smaller gain in the private benefits of control. In addition,
the growth rate of output in period ¢ — 1 is higher than at #, thereby providing the
Ruler with additional incentive to refrain from expropriation. Hence, the Ruler chooses

not to expropriate at stage 3 of period t— 1,

U(NE;,74,NDy NE;, 74, Dzy) > U (Bpy)

As above, at stage 2 of period t—1, the Citizen decides to stay. At stage 1 of period
t—1 the Ruler again chooses whether to devolve. If she does not devolve, her payoff is

U (NDsy,NE;_y,74,NDy NE;74,Dp,)) = eaAKS +b+ ,B(EAAK;H)

+Y BepAKL;
=1

An immediate devolution yields the same flow of payments from period  + 1 onwards,

but lower payoffs in periods ¢ — 1 and ¢

U(D;) =epAKS +PepAK* +> BepAKS;.
i=1
Therefore, the Ruler chooses not to devolve at stage 1 of period ¥ — 1. At stage 3 of
period t — 2, we repeat the argument of Lemma 6 to conclude that the Ruler again
prefers not to expropriate.
We continue solving the model backwards along the same lines until we reach period
t = 0. In all these steps, the optimal strategy for the Ruler is to tax the citizen without

devolution or expropriation. The optimal strategy for the Citizen is to stay in the
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market sector. The tax rate chosen by the Ruler is set to 7; = 74 in each period
t=1,2.%-1.

Thus, we can conclude that there is a unique pure strategy SPNE where the Ruler
taxes the Citizen while retaining autocratic power and not expropriating up to period
E and devolves in period E\, that is

a(h')y = . { Ta, t=0,..%

Tp, t=t+1,..,00

The citizen always stays in the market along the game path:
p(ht) = (Sta t= 0., OO) .
We summarize our findings in the following proposition:

Proposition 2 There exists a non-empty set of model parameters €y, such that the
Ruler prefers to devolve rather than ezpropriate in at least one period t. If the para-
meters belong to the set §)y, then in a unique pure strateqy SPNE, the Ruler tazes the
Citizen until period t and devolves in period t, where T is the latest period in which the

Ruler prefers devolution over expropriation.

Case ii
In this case, in each period ¢ > 0 expropriation is preferred over non-expropriation
followed by devolution in the next period. The resulting equilibrium depends on the
relation between the Ruler’s payoff to devolution in the initial period and the value of
the future flow of private benefits of control.
More precisely, suppose that the parameter values are such that in period ¢ = 0, the
Rulers’s valuation of immediate devolution exceeds the valuation of the flow of control

benefits:
b

U(D e 15
(Do) > = (15)
As the payoff to devolution increases over time, the same holds for every subsequent
period £ > 0 :
b
D s
U(D:) > -

Thus, when we solve the game backwards, at stage 3 of every period the Ruler prefers to
expropriate, at stage 2 the Citizen leaves the market and at stage 1 the Ruler chooses
to devolve. This also holds for the very first period ¢ = 0, which means that the
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devolution occurs immediately, before any growth in this economy takes place. Here,
the Ruler values growth after devolution more than stagnation in an autocratic regime.
To achieve any growth, she must relinquish her power in the very first period, otherwise
the citizen immediately switches to a non-market activity.

In this case, in the unique pure strategy SPNE, the ruler devolves in the initial

period t = 0, that is
N Dy;
o(h) = < T =7p,t=0,..00

The citizen again never leaves the market sector along the game path:
p(h) = (S, t =0, ..00).

Conditions (13) and (15) suggest that such an equilibrium can take place in economies
where e.g. the initial capital is relatively high, the private benefits of control are mod-
erate, or the Ruler’s power to tax after devolution is relatively large. By construction,
the set of parameters supporting this equilibrium is a subset of 2. Denote this set by
Q4. This set is non-empty. For example, this outcome can be observed in economies
that start up very close to the steady state. As shown above, the Ruler always prefers
to expropriate; the efficiency assumption ensures that the flow of private benefits of
control falls short of the devolution payoff in the steady state which, by continuity, also
holds in a neighborhood of the steady state.

Proposition 3 There exists a non-empty set of model parameters 2, such that the
Ruler’s payoff from expropriation is always higher than the payoff from the devolution
in the next period, but the payoff from devolution in t = 0 exceeds the value of the flow
of private benefits of control. If the parameters belong to the set %, devolution occurs

in the very first period and the economy fully realizes its growth potential.

Finally, consider the situation where, in period ¢ = 0, the Ruler’s payoff of imme-

diate devolution is lower than the valuation of the flow of control benefits:

b
. 16
U (Do) < -3 (16)
Here, when we solve the game backward, the Ruler still expropriates at stage 3 of
each period ¢. This holds in period T by Lemma 3. It also holds in all earlier periods
irrespective of the Ruler’s choice at stage 1 of period ¢ + 1. Therefore, the Citizen

again leaves at stage 2. But now the Ruler prefers not to devolve at stage 1 of early
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periods, as devolution is not sufficiently attractive. In particular, there is no devolution
in the initial period ¢ = 0 where inequality (16) holds. Therefore, such an economy also
becomes locked in an underdevelopment trap: at the beginning of growth, the post-
devolutionary future does not look sufficiently tempting to the Ruler. Thus, she prefers
to retain all her political power to receive the private benefits of control, even though
the Citizen immediately leaves the market to avoid expropriation. As a result, growth
in this economy never occurs.

Formally, in the unique pure strategy SPNE along the game path, the ruler does

not devolve in period ¢ = 0:

a(h') = (NDy),

and the citizen leaves the market sector in the very initial period:

p(h") = (Lo).

Similarly to the above, conditions (13) and (15) suggest that this equilibrium outcome
is observed in economies with low initial capital, high benefits of control and relatively
limited Ruler’s power to tax after devolution. Denote the respective set of parameters
by Q0 C .

Proposition 4 There exists a non-empty set of model parameters Q¥ such that the
Ruler’s payoff from expropriation is always higher than the payoff from the devolution
in the next period, and the value of the flow of private benefits of control exceeds the
payoff from devolution at t = 0. If the parameters belong to the set ¥y, the economy is

caught in an underdevelopment trap: no growth or devolution of power ever occurs.

4 Predictions of the model

Now we are ready to discuss the model’s predictions and comparative statics, as well

as the importance of our modelling assumptions.

Proposition 5 In an economy that is growing under autocratic rule, a higher level of
initial capital entails earlier devolution of power. In an economy locked in an underde-
velopment trap, an increase in initial capital may entail early devolution of power and

growth.
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The formal proof can be found in the Appendix. Informally, consider two economies,
one starting with the initial capital Ky and another - with the capital that the first

economy would reach in period t =1,
Ky =K1 > Kg.

The backward induction procedure described above implies that the choices made by
the agents in the first economy in period ¢ are identical to the choices made by the agents
in the second economy in period ¢ — 1. Thus, if in the former economy the devolution
of power occurs at date %, in the latter economy it occurs at date T—1. Intuitively, an
increase in the initial capital, other things equal, implies that the economy starts closer
to the steady state and experiences lower growth rates throughout its development
path. As a result, the future does not look that tempting for the Ruler and her
incentive to grab at each point in time increases. Thus, in order to persuade the
citizens to remain in the market, the Ruler needs to devolve power earlier.
Alternatively, assume that the former economy is in the "underdevelopment trap".
That is, in any period ¢ > 0, the Ruler prefers expropriation at stage 3 of period ¢
to devolution at stage 1 of period ¢ 4+ 1 and her devolution payoff in period ¢ = 0 is
less than the flow of private benefits of control. Then, an increase in initial capital to
Ké = K, does not influence the relative attractiveness of expropriation, as compared
to the devolution in the next period. Indeed, as mentioned above, the decisions made
in the latter economy at time ¢ replicate the decisions made in the former at time
t + 1, so the Ruler of the economy starting with K still prefers expropriation at any
t" > 0. Therefore, the institutions are fully determined by the Ruler’s devolution
decision in period ¢ = 0. Note that the Ruler’s devolution payoff is increasing in the
level of the initial capital, while the flow of private benefits of control is constant. As
Ky = K1 > Ky, the devolution of power in period ¢ = 0 in the latter economy brings
the Ruler as much as the devolution in period ¢ = 1 in the former economy, which is

higher than the payoff to devolution in the initial period in the former economy:
U (Dol kD) = U (D1]Ko) > U (Dol Ko)

Hence, it may be the case that the devolution payoff at K E, exceeds the flow of private
benefits of control and thus, in the latter economy, the devolution of power occurs in
the very initial period ¢’ = 0.

The above discussion implies the following two corollaries.
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Corollary 3 Poorer economies are more likely to be locked in an underdevelopment
trap.

An underdevelopment trap equilibrium outcome can only arise in an economy where
the set parameters (a, A, 3,7p,74,b) € €%, so that the Ruler never prefers devolution
over expropriation. As shown above, among these economies, higher initial capital
leads to early devolution and growth, while lower capital blocks the economic and

institutional development.

Corollary 4 Among growing economies, wealthier economies experience earlier devo-

lution of power.

Next, let us address the impact of private benefits of control on the devolution of
power. The Ruler retains the benefits of control only while being in power, whereas
these benefits are no longer available to her after devolution. Thus, private benefits do
not influence the Ruler’s trade-off between early and late expropriation. Instead, they
only have an impact on the Ruler’s incentive to devolve. If the benefits are low, the
Ruler can delay devolution for a long time, because the Citizen realizes that the Ruler
will not cling to power the day she needs to commit not to expropriate to avoid losing
investment. On the contrary, if private benefits of control are very high, the Ruler will
not be willing to ever give up power, no matter how much capital accumulation is lost.
Recognizing this, the Citizen never invests in the market sector and there is neither
devolution nor growth. Thus, an abundance of natural resources has a detrimental
effect on growth. In the intermediate range, as the private benefit of control increases,
the Ruler’s relative incentive to expropriate, as opposed to devolution, increases too.
As a result, in order to keep capital accumulation going, the Ruler needs to devolve
earlier since, at later stages, she always prefers to stay in power, and no commitment is
possible. Thus, in this range, an increase in private benefits speeds up the devolution
of power. Therefore, the model predicts a non-linear effect of the private benefits of
control on the devolution of power. This prediction of the model parallels the arguments
of the resource curse literature — that abundant natural resources may hinder growth'2
and capital accumulation.'> Moreover, it suggests that the resource curse should also
be non-linear: an increase in resource size does not have any impact on growth, until

the resource rents become sufficiently large to completely kill growth.!* We summarize

2E.g. see Sachs and Warner(1995) and Gylfason (2001)

138ee Gylfason and Zoega (2001)

14 A non-linear (negative) effect of the resource curse on growth is found by e.g. Sala-i-Martin and
Subramanian (2003)



28 AUTOCRACY, DEVOLUTION AND GROWTH

our findings in the following Proposition.

Proposition 6 If the Ruler’s private benefits of control are sufficiently small, an in-
crease n the private benefits causes earlier devolution of power. Eventually, a further
wncrease n the private benefits of control locks an economy in an underdevelopment

trap with neither growth nor devolution.

Proof. See the Appendix. m

Note that the maximum post-devolutionary tax 7p available to the Ruler and the
private benefits of control are two sides of the same coin. That is, both of them reflect
the Ruler’s loss associated with giving up power. Thus, the effect of 7p should be
similar to that of the benefit of control. Indeed, a higher post-devolutionary tax rate
makes the devolution option more attractive relative to the expropriation. Thus, the
Ruler can credibly postpone devolution without jeopardizing industrialization. On the
other hand, if the Ruler’s payoff after devolution is very low (or very uncertain), she
has no incentive to devolve and the economy is in the underdevelopment trap.!® For

such an economy, a sufficient increase in 7p will cause an eventual devolution of power.

Proposition 7 If the posi-devolutionary tax rate Tp is sufficiently low, the economy
1s locked in the underdevelopment trap. An increase in the post-devolutionary taz rate

first causes devolution to occur and then delays it.

Proof. See the Appendix. m

Similarly, a change in the cost of taxation ¢(.) inducing an increase in 74 and Ruler’s
tax revenues received under autocracy has the same impact on the timing of devolution
as an increase in 7p. (Here we only consider an increase in 74 which does not change the
Ruler’s incentive to expropriate in the steady state, and the incentive of the citizen to
stay in the market as long as there is no expropriation, so that the assumption of Lemma
3 and condition (10) continue to hold). This result has a very simple explanation.
When the Ruler decides whether or not to expropriate, she weights the expropriation
payoff against the payoff from non-expropriation today and devolution next period. If
she chooses to devolve, she retains the today’s autocratic tax revenue and receives the
devolution payoff from tomorrow onwards. Therefore, by expropriating at period ¢, she

foregoes the tax revenue €4y;. The higher is this revenue, the weaker are her incentives

15E.g. consider an extreme case when the Ruler cannot be credibly guaranteed any post-
devolutionary payment from the citizen.
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Underdevelopment trap
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Figure 2: Development trajectories

to expropriate and the longer she can stay in power without using the commitment
device. On the other hand, if the economy is locked in an underdevelopment trap,
the tax revenues from capital accumulation under autocratic regime are too low to
presuade the Ruler to forgo the private benefits of control. In this case an increase in

T 4 may bring about an eventual devolution.

Proposition 8 If the autocratic tax rate T4 is sufficiently low, the economy is locked in
the underdevelopment trap. In this case a change in the cost of tazation ¢(.) inducing an
increase in T4 causes eventual devolution of power. In o growing economy an increase

mn T4 delays devolution..

Proof. See the Appendix. =

To illustrate our findings, we consider numerical simulations with parameters A = 1,
a=0.36,7p =035 74=04and 8 = 0.7.1% In figure 2, we graph the set of equilibria
in our economy as a function of the initial capital and the private benefits of control.

16The values of A and « are standard for numerical simulations of the Ramsey model. The value
of the time discount 8 captures the fact that in our model we have complete depreciation over one
period.
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We see that low values of initial capital and private benefits of control result in an
equilibrium with delayed devolution of power. An increase in either initial capital or the
benefit of control brings the economy into the area of immediate devolution of power.
A further increase in the private benefit of control leads to the "underdevelopment
trap" equilibria with neither growth nor devolution of power.

Now consider a technological change — an increase in the total factor productivity
parameter A. Intuitively, a country with a higher total factor productivity has a higher
growth rate in each period and steady-state capital. So, at each point in time, this
country’s future growth potential weakens the incentives to expropriate. As a result,
we expect the devolution of power to be delayed. On the other hand, the value of
devolution relative to the value of expropriation increases with TFP (e.g. due to a
higher growth rate in each period). Thus, higher total factor productivity may improve

the chances for eventual devolution in economies in an underdevelopment trap.

Proposition 9 If an economy is in the underdevelopment trap, higher total factor pro-
ductivity may create the devolution of power and growth. For two growing economzes,
an economy with higher total factor productivity, other things equal, experiences later

devolution of power.

Proof. See the Appendix. =
Other things equal, higher total factor productivity translates into a higher growth

rate. Hence, we have an immediate Corollary:

Corollary 5 Among growing economies, autocracies are more likely to experience

higher growth rates than are less autocratic regimes.

An increase in labor intensity « or in discount factor 8 has an ambiguous effect.

What are the predictions on the relationship between growth and the political
regime? In our model, depending on the parameter values, there are two possible
regimes: Either an economy is locked in the underdevelopment trap and neither growth
nor devolution occurs, or the economy sustains an autocratic regime at higher growth
rates and devolves as growth slows down. Thus, we see that the dictatorships are
characterized either by no growth or by high growth rates, while less autocratic regimes
fall in an intermediate range. The source of this cross-sectional variation may be
different initial conditions, different stages of development (that is, the time of acquiring
the technology) or a difference in technology per se. This prediction is consistent with
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the finding of Almeida and Ferreira (2002), who show that the cross-country variability
of growth rates is higher among autocracies, and that autocracies are likely to be the
best and the worst performers in terms of growth.

Second, according to the model, devolution of power is often preceded by several pe-
riods of growth. Therefore, it may look as if, in line with the results of Barro (1999) and
others, the model establishes a causal relationship from growth to democratization, at
least in the Granger-sense. But this conclusion is misleading: in the model, institutions
of limited government and growth are determined simultaneously and endogenously.
Indeed, if the institutions facilitating the devolution of power are missing in an econ-
omy, so that the power cannot be credibly relinquished, growth will not occur. On
the other hand, in the absence of growth opportunities, the government would never
self-impose any checks and balances. Therefore, the observed time pattern between
growth and democratization does not necessarily reflect a causal relation.

5 Discussion

In this section, we discuss the key assumptions of our model and their implication for
the results. In the model, we abstract from open conflict. That is, the only threat that
the Citizen can make to the Ruler is that of exit. Introducing the possibility of conflict
into the model would not change the nature of its predictions, but might bring some
additional insights. Assume that the Citizen can struggle with the Ruler in order to
force her to relinquish the power. Then, as growth declines and the Ruler is prepared
to give up power in the near future, we may expect both the Ruler and the Citizen to
fight less intensively. Thus, unlike in a stationary setting where the intensity of struggle
would typically be constant, we may find that as growth slows down, uproars become
less violent. This extension could be helpful in relating the model to the evidence,
which suggests that even peaceful devolutions of power are normally preceded by some
pressure on the ruler.

Another key assumption is that the ruler can commit to relinquish the power.
In other words, the institutional structure in the economy allows for the devolution of
power. The formation of these institutions is beyond the scope of our analysis. Clearly,
if such institutions are lacking, the Ruler cannot credibly commit not to expropriate.
Similarly, we assume that the citizens can, in turn, guarantee the ruler a "safe haven"
after she devolves. If such an institution is missing, the autocrat has no incentive to

devolve. Therefore, in the absence of either of these institutions, the model would
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predict any economy to be locked in an underdevelopment trap.

What happens if we allow the Ruler to "fine tune" the devolution decision? That
is, suppose the Ruler may choose the post-devolutionary tax level (while keeping the
assumption that devolution is associated with the absence of expropriation). Under
this relaxed assumption, the Ruler does not impose any restrictions on the post-
devolutionary tax return. The devolution of power occurs in any period between ¢t = 0
and the period when the payoff of expropriation is just below the payoff of eternal
taxation. Indeed, the Ruler can now make devolution as profitable as taxation and is
thus indifferent concerning the timing of the devolution, as long as the Citizen does
not leave the market. For example, if the Citizen has a weak preference for devolution,
the Ruler is ready to devolve in the very initial period. That is, such "fine tuning" pre-
vents us from predicting the precise timing of devolution. However, as long as the "fine
tuning" implies post-devolutionary loss in private benefits of control, the ineflicient
"underdevelopment trap" equilibrium outcome continues to exist.

Some of the less realistic predictions of the model are artifacts of simplification. For
example, along the equilibrium path, no expropriation occurs in the model, while we
do observe examples of the government’s predative behavior in real life. Lack of expro-
priation in the model is due to the fact that we have assumed perfect information and
no uncertainty. If we instead assume that the Citizen is imperfectly informed, or there
are random shocks to the production function, we extend the set of SPNE by includ-
ing equilibria involving expropriation of capital along the equilibrium path. Similarly,
uncertainty can yield "revolutionary" equilibria, that is, equilibria with conflict-driven
devolution of power.

In our pure-strategy SPNE, no autocracy can survive in the long run, while we do
observe non-collapsing autocracies in the real world (e.g. consider China). However,
this does not imply that the model contradicts the evidence. The growth prospects
might be sufficiently good, so that the devolution stage has not yet been reached.
Also, we have deliberately confined the attention to a set of parameters under which
expropriation is preferred in the steady state. Relaxing this assumption can produce
equilibria with an eternal growing autocracy.

Finally, the model predicts that the growth rate declines after the devolution of
power. Note that in our model, the devolution of power is, in fact, represented by an
improvement in property rights protection. Most empirical studies record the opposite
effect — better property right protection spurs growth. This effect can easily be incor-
porated in the basic framework. For example, we might extend the model to allow
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for more sectors. If some sectors do not have a diversion opportunity, these sectors
will start to accumulate only in the absence of the expropriation threat. That is, the
devolution of power will give rise to an additional wave of investment and growth, not
attainable under autocracy.

6 Case studies

In this section, while not aiming at systematic empirical analysis, we relate the predic-
tions of the model to a few observed patterns. As a preliminary step, we try to replicate
the pattern of Figure 2, which links the initial capital and private benefits of control to
the institutional transformation. For a set of countries, we plot the proxy of the initial
capital against the proxy of the private benefits, grouping the countries by the time of
their first institutional improvement after 1820. The result is presented in Figure 3.
We see that, indeed, countries that have higher initial capital and moderate levels of
natural resources experience earlier institutional change. In particular, countries that
improved their institutions before 1900 are concentrated in the south-east corner of the
figure. Countries that experienced institutional improvement between 1900 and 1950,
tend to have lower capital, concentrating in the south and south-west part of the figure.
Finally, countries that had their first increase in Polity after 1950 and countries that
did not ever face an increase in Polity occupy the south-west and the north-west part
of the picture with low initial capital and/or higher natural resources. Therefore, the
data roughly corresponds to the model-generated Figure 2. However, we must mention
that data on natural resources in 1820 (which is taken to be the basis year) is not
available. With the use of resource data from 1970, we are likely to end up with a
notably noisy diagram.

Therefore, we proceed by discussing a few cases providing support to the patterns
predicted by the model. The model generates two general classes of development
trajectories: either the economy stagnates under an autocratic rule, or it starts growing.
In the latter case, the economy may experience early or late devolution of power.

There are numerous examples of countries stagnating under a kleptocratic autoc-
racy. Consider, for example, the Democratic Republic of the Congo (former Zaire).
This country, abundant in natural resources such as diamonds, uranium, copper and
cobalt, until very recently was suffering from extreme inequality and poverty, having
an average per capita GDP growth of —2.8% over the last 30 years (see Figure 4). For
32 years (1965-1997), it was under the dictatorship of Joseph Mobutu-Sese Seko. He
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— Institutional improvement is measured as an increase by a minimum of 3 units in the Change
variable the from Polity I'V data set. It ranges from -20 to 20, and is equal to the net difference
between the last recorded polity value and the new polity value across a continuous polity
change. Positive values correspond to transitions towards less autocratic regimes. Countries
that were highly democratic by the initial time of entry into the Polity IV database are classified
as having their first institutional improvement at the moment of entry.

— Initial capital is proxied by the log of a country's GDP per capita in 1820 (Maddison (2006))

— Private benefits of control are measured by the country's abundance of natural resources (which
is proxied by the share of natural resources in total export in 1970).

Figure 3

started his rule by nationalizing foreign-owned firms and handing their management to
relatives and close associates who stole the companies’ assets. He captured the control
over the resource sector and heavily exploited it. By the early 1980s, his personal
wealth was estimated at $5 billion (Leslie 1987), while the rest of the country was
basically a subsistence economy (only five per cent of the population were estimated
to work in the formal sector during the 1990’s). Why was this stagnant path cho-
sen? We propose a two-fold answer: The private benefits of being in control of such a
resource-rich economy were high. In addition, there was no institutional way in Congo

to guarantee Mobutu a sufficient part of the returns (including the natural sector rents)
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in case he were to limit his expropriative power.!” Therefore, Mobutu was willing to
forgo the potential future gains from capital accumulation for the immediate benefits
of the resource extraction.

The People’s Republic of China provides an example of the development trajectory
where the country grows under autocratic rule and the devolution stage has not yet
arrived. Since the country’s establishment in 1949, it is ruled by the Communist Party
of China (CPC) under a one-party system. While there are some limitations on the
Party’s power, the regime is still considered to be largely autocratic (the corresponding
Polity score from the Polity IV dataset ranges between -9 in 1969 and —7 since 1976).
However, the country is recognized as one of the most impressive economic performers,
growing at the average annual GDP rate of 9.4% and an average annual GDP per capita
rate of 8% for the past 25 years (WDI database). The pattern of GDP per capita growth

rates in China is presented in Figure 5. One can observe an increase in the growth

17In this sense, Congo differed markedly from Botswana where, as argued by Acemoglu et al. (2003),
the institutional reforms were not challenging the stability of the elite.
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rate until the end of the 1980s followed by the relative stabilization, perhaps with a
slightly negative trend. In terms of our model, the growth opportunities for China
are sufficiently promising (i.e. the growth rate is still fairly high and its decline is
moderate) for devolution to not yet be necessary to induce capital accumulation.'
Finally, let us turn to the examples of devolution. Given the model’s somewhat
Marxian spirit, notably that the change of regime is caused by capital accumulation, it
is natural to look for supportive evidence in the historical examples of bourgeois state
transformations. Consider the Glorious Revolution of 1688 in Britain. As argued in the
seminal paper of North and Weingast (1989), the Glorious Revolution established the
institutions of limited autocracy, allowing the government to credibly commit to secure
property rights and eventually leading to economic growth. However, the historical
data on economic growth in Britain (see Figure (6)) suggests that not only did the

18 Alternatively, we are only discussing the set of parameters under which in the steady state expro-
priation is preferred over all other continuations of the game. Relaxing this assumption (i.e. assuming
a very patient ruler) can produce equilibria with a sustained autocracy as the outcome.
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Figure 6

economy start to grow well before the end of the 17th century but, more interestingly,
the growth rates were declining towards the time of the Glorious Revolution and not
accelerating until another 50 years after it. That is, the constraints on autocratic
power brought by the Glorious Revolution were imposed in the declining growth phase

of development, which supports the proposed mechanism.!®

190bviously, the reality is much more complex than the model. We cannot claim that it was
(only) the slowdown in growth that caused the institutional transformation. Many other factors
and shocks were probably involved. In addition, while the confiscatory power of the Crown clearly
existed (and was exercised in the first half of the 17th century through forced loans, enclosure fines
etc.), it is not clear what is the empirical counterpart of the model’s expropriation and accumulation
of assets. One potential candidate would be investments in the quality of land (such as enclosures
and the development of new agricultural techniques), being hampered by heavy and unpredictable
taxation. Alternatively, it could be argued that the expansion of the East India Company, and its
close association with the Crown (see, e.g., Pincus (2002), had put at risk established trade and
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Figure 7

There are, however, more recent examples allowing us to observe the devolution
mechanism in practice. Singapore, being a one-party state with Prime Minister Lee
Kuan Yew holding his position from 1959 to 1990, is believed to be quite authoritarian.
(The Polity IV database measures the constraints on executive power by 3 out of 7).
However, as documented by Yap (2003), there are several episodes in the recent history
of Singapore when the government creates commitment mechanisms to avoid private
sector divestment. Consider, in particular, the period 1985-1986. As can be seen
from Picture 4, the per capita GDP growth rates in Singapore were declining from the
early 1970 towards the mid-1980s. In 1985, after a period of growth rate decline, the
government introduced several policy changes aimed at increasing the private sector’s
monitoring of and participation in policy setting. To name just a few, the government
replaced the Finance Minister with a former private sector leader, while returning bud-

getary policy-making to the Finance Ministry. It pursued a policy of divestment of

trade-related capital.
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state ownership in the public-private joint-ownership enterprises. It created an Eco-
nomic Review Committee, comprising six business representatives and six government
representatives to reexamine the government’s ten-year Economic Development Plan.
While these measures did not change the actual political regime in Singapore, they
clearly imposed additional constraints on the government’s authority, demonstrating
its commitment to non-expropriative policies. Moreover, the attempts to improve the
credibility were not a regular practice of the Singaporean government (Yap (2003)),
but rather a peculiar characteristic of some historical episodes. This piece of evidence,

and especially its timing, illustrates the delayed devolution trajectory.

7 Conclusions and Extensions

We have built a model that addresses the interplay between devolution of political
power and economic growth. The model suggests that if there are decreasing returns
to capital accumulation, the ruler will be tempted to expropriate at high levels of
capital and lower levels of growth. Foreseeing this, the investors cease to invest unless
the ruler credibly commits not to expropriate. If being in power is not associated
with high private benefits, the ruler self-imposes institutional checks and balances to
protect entrepreneurs’ property rights. In this case, the devolution of power occurs
after a period of sustained growth, unless the initial capital is so high that the ruler
is tempted to expropriate even before growth starts. In the latter case, devolution of
power precedes growth. If instead the benefits of control are high, the autocrat sacrifices
capital accumulation to keep these benefits. Such an economy never develops.

The model can be extended in several directions. One extension is to study how
competition between rulers influences the incentives to cling to power. The threat of
being overthrown tomorrow increases the relative value of current payoff and strength-
ens the incentive to expropriate which, in turn, is recognized by the private sector.
This leads to earlier devolution. At the same time, the prospects of future devolution
weaken the incentives to cling to power. Therefore, in our setting, competition for
power is expected to yield earlier devolution in growing economies. The intensity of
the power struggle would also depend on the development path - stagnating economies
are expected to face more violent power conflicts, while growing economies would ex-
perience less violent conflicts as the time of devolution approaches. Alternatively, one
can study oscillating regimes, allowing for a conflict technology so that citizens can

replace the ruler and the ruler can mount a coup to return to power.
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Another extension is to consider different types of growth. If growth is driven by
improvement in the quality of products, each of the products is on the market only
for a limited period of time. Thus, the incentive to grab for a ruler increases as the
product may not be around tomorrow. This would lead to earlier devolution of power.
One important prediction of this extension would be as follows: Acemoglu, Aghion and
Zilibotti (2003) suggest the growth strategy of less developed countries is investment-
based, while more developed economies switch to innovation-based growth. Thus, we

may expect earlier devolution of power in more technologically advanced countries.
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A Appendix

A.1 Proof of Lemma 4

The difference between the payoff from non-expropriation and the payoff from expro-

priation in period t is given by

U (NEt,TA,DH,l) — U (Et) =E&p Zﬁiyt+i — (1 — €A) Yy — .B7 (17)

i=1

where B denotes the flow of the private benefits of control as of tomorrow, B =

b/ (1 - B).
As the taxation in our model does not influence the capital development path, a

capital level in each time period ¢ + i is
1ot o
Kiyi = (aBA) ™ (K:) (18)

and the output is

oitl

Yt4s = AKt-H =A (aﬁA) (Kt) (19)

Thus, equation (17) is equivalent to

U(NE:, T4, Deyt) — U (B) = epA Y B (0fA)* = (K)*" — (1 - 24) AK? — B.

i=1

Let us introduce an auxiliary continuous function of the capital

i+1

K)=epAY F (aBA)*ES ke

=1

(1 —e4) AR* —

Note that F(K}) represents the difference between the Ruler’s value of non-expropriation
in period £, followed by devolution at stage 1 of period ¢+ 1, and expropriation at stage
3 of period t as a function of the capital K;. We study how this function changes with
k. The derivative of F(k) declines over time, being positive around zero and negative
at the steady state capital K*. Indeed,

OF(k) a

laz ottt o
ok —eDAZ[f (@BA)T= (K)* — (1 —e4) Ak

o

e {wZﬂ‘ (@pa)EE ()Y - 1 —eA)} :

i
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As k — 0, the expression in square brackets becomes infinitely large. On the other
hand, at £ = K™, the expression in brackets equals

af3 TaA— ¢(74)
~(1- —1=lAT A .
6D1_aﬂ ( 6A)<6A1_aﬂ T, 1<0
As F'(k) is also continuous, there exists a threshold value %, such that
OF(k) .
—_— > 0, k<k
ok T 7T
OF (k) .
——= < 0,k>k
ok = F7

and, consequently, F/(k) increases for k < k , reaches its maximum at k and decreases
for k > k. Note that F(0)=—-B <0 and

F(K*) = A (K*)® ((—16‘—D—ﬁ) - 1) ~B<0.

Therefore, if in the economy in consideration Ky > k, the peak of the expression
U(NE,;, T4, Diy1) — U (E;) corresponds to period f = 0. If instead Ky < k, the
maximum of U (NEy, 74, Divr) — U (Ey) is achieved in period £, such that

iK;— E‘ = mtin \Kt - EI R
A.2 Proof of Lemma 5

Consider the difference between the ratio of devolution payoff to the payoff to expro-

priation, both net of private benefits of control, for two subsequent periods

UNE1,74,D1) =b  U(NE_3,74,Dim1) =b _ €Diﬂi+l Pﬁ 3 ym_l} _
Y1 Yi—2 Y1 Ye—2

=0
As the growth rate of output is decreasing,
Yt > Yi+t
Yi-1 Yivrt—1
if and only if
Yitt  Yiti-1
Yt Y1
The latter condition is equivalent to
U (NEt—b TAs Dt) -b U (NEt—z, TAs Dz—1) —b

— < 0.
Yi—1 Yi—2

< 0.
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A.3 Proof of Lenma 6

The Ruler’s expropriation payoff is

b
U (‘Et\—l) =yt '1_—5

If she does not expropriate, she sets tax 74 and receives private benefits for periods
t—1 and %, and devolves at stage 1 of period £+ 1

U(NE; 1,74, NDy NE; 74, Dpyy) = eappy +b+B[U (NEx7a, Diy)] - (20)

Using inequality (12), we see that the payoff from taxing at # — 1 and ¢ and devolving
att+11is higher than that from taxing at t—1and expropriating at t

U(NE;1, 74, NDy, NE;, 74, Dzy) > eavpq + b+ BU (E)

i

b
€AY +b+ 4 [y;—i— —f—_ﬁjl

b
= EaYp, + Byt T35

If we can now show that in period ¢ — 1, the growth rate is sufficiently high, so that

the Ruler gains by taxing and postponing expropriation by one period
eayr1 + By > vy, (21)
we can conclude that
U (NFrt_l,TA, ND¢, NE;, T4, Dg+1) >U (E[_l) .

We prove that inequality (21) holds by contradiction. Inequality (21) is equivalent to

Yz l—e¢a
il - =4

(22)
¥ g
Suppose that inequality (22) does not hold, that is
Yo 1-a (23)

Y 5
As we know, at stage 3 of period %, the Ruler prefers non-expropriation followed by
devolution of power to the expropriation:

b
U(NE{,TA7D%‘+1) > U(F}[) = y;—i— 'r_—ﬁ
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This implies that her devolution payoff net of the private benefits is higher than the
value of the expropriated output

U(NE; T4, Dryy) = b >y
or, equivalently,

oo
€AYs+ED Z By, >y
i=0

From Lemma 5, it immediately follows that the same holds at stage 3 of period t — 1,

€AYs-1 €D Z ﬁiﬂyiﬁ > Y1

=0
or equivalently,
oo
S Pepditi 51—y (24)
i=0 Y

Remember that output in our model is growing at a decreasing rate. Using inequality
(23), we have

i+l

Yira _ Yoo Yoo W < (1 - 5A>
Y1 Y Y2 Ui s

As a result, at stage 3 of period t — 1, the ratio of tomorrow’s devolution payoff net

private benefits of control to the expropriated output must be below 1 — g4. Indeed,

o0 ) Yirs fore] ] 1_5A +1
E B”’lsD—yiH < E B Hlep <——ﬁ ) =
i=0 t—1 i=0
ED
= (1 —¢g4)—.
(-2

As ep < g4, we conclude that

o0 y =
ZBZED_lﬂ <1l- €A,
i=0 i

contradicting inequality (24).

A.4 Proof of Proposition 5

Consider an economy with the initial capital K, where the devolution of power occurs
at date ¥ > 0. The fact that devolution occurs in period ¢ means that

U (NEf—lv T4, D?) (KU) -U (Ef—l) (KU) > 0,
U (NEBgy, 174, De,) (Ko) = U (Bpyy_y) (Ko) < 0,5 =1,...,00,
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or, equivalently,

€D Zﬂ’ygﬁ (Ko) — (L —ea)yp,y (Ko)—B > 0, (25)
=0
ep Y By (Ko) = (1—ea)ypy; 1 (Ko) =B < 0,j=1,..,00,  (26)

i=j

where B denotes the flow of the private benefits of control as of tomorrow, B =
b5/ (1—5)
Applying expressions (18) and (19) to conditions (25) and (26) yields

epAY B (aBA TS (k)™ —(1-ea) AKE, - B > 0, (27)
=0
iy al=at ot +l o .
epAY B (aBA) T (K;,)* —(1—ea) AKY, - B < 0,j=1,..,00.(28)

i=j

With the use of the auxiliary function F'(k) introduced in the proof of Lemma 4, that
set of inequalities (27-28) is equivalent to

F(Kzy) > 0, (29)
F(Kg ) < 0,j=0,...,00. (30)

There are two possibilities:
Case A. If the set of parameters is such that F' (l~c) > 0, there exist k, k, such that

k<k<k,

and

F(k) = F(k) =0.
In such an economy, if the initial capital is sufficiently low (K, < k), the devolution of
power occurs in period ¢ such that

F(Ki-1) >0,

Ki1 <k,

Kipj>k,j=0,...,00,

which is equivalent to inequalities (29-30).

If the initial capital exceeds k, the ruler devolves in period ¢ = 0.
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4 F(k)

e
TR
>

Figure 8 Case A
Case B. Alternatively, if F(k) < 0 (or, more weakly, F(K,) < 0 for any ¢ =
0, ..., 00), the Ruler always prefers expropriation over devolution of power. In this case,
there is a threshold level of capital kyp, such that the value of devolution at kyp is
exactly equal to the value of the flow of private benefits:

aitl

U (Dolkup) = pA S B (aBAY == (kyp)™™ = B.

=0
As the devolution payoff increases with capital at the point of devolution, for any
levels of initial capital below kyp, the economy is in the "underdevelopment trap" -
the capital is not accumulated and the power is never devolved. If initial capital is
above kyp, the devolution occurs in the initial period ¢ = 0.
Now consider two economies, one starting with the initial capital Ky, and another
with the initial capital K > Kj, all other things equal. As K} > Kj, at each point in
time, the capital stock (on or off market) of the second country will exceed that of the

first country:

K, >K;,j=1,..,00. (31)

Start with the analysis of Case A. First assume that the initial capital K is sufficiently
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4 F(k)

Figure 9: Case B
high
Ky > —E,
so that the devolution of power in this economy occurs in the initial period ¢ = 0. It
immediately follows that in the economy with the initial capital K}, satisfying

K> Ky >k,

the devolution of power also occurs at ¢ = 0.
Now assume that the initial capital Ky is not very high so that devolution in the

economy with the initial capital Ky occurs at date ¢ > 0, which is equivalent to

F(K._1) >0,
Ki1 <k,
Kl+j > E, 0= 1, «.y, OO,

From (31) we conclude that in the economy with the initial capital K} devolution

cannot occur after period t, as

Ki ;> K>k j=0,.. 0.
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Moreover, if the distance between K and Kj is sufficiently large, it may be the case
that K, > k, or, equivalently, that F(K?) < 0, which implies that the devolution in the
economy starting with K occurs strictly before period ¢.

There is a subtle point in this argument: if the set of parameter values is such
that the segment [E,ﬂ where F'(k) is positive (i.e. the Ruler prefers devolution over
expropriation}, is too small, it may be the case that a particular capital accumulation
path (K{, K},...K}...) " misses" it. That is, there exists a ¢/, such that the capital in
period ¢’ is below the "devolution segment” and the capital in period ¢ +1 is above it:

Kiy<K <.<K,<k<k<K,, <.

As a result, in such an economy, devolution of power either occurs in the very initial
period (if K7 is sufficiently high) or never takes place. In this case, an increase in initial
capital is not necessarily associated with the (weakly) earlier devolution of power. For
example, it may be the case that in the economy with the initial capital Ky, the

devolution of power occurs at some period ¢ > 0 where
k<K, 1 <k<K,

while in the economy with the initial capital K} > Kj, no devolution ever occurs.
Such a situation is purely an artefact of the discrete nature of our game. One simple
way of avoiding it is to assume that the adoption of technology requires a minimum
initial capital/savings, this minimum being Kommn = k - the point of maximum of
F (lc).21 With this restriction for any initial capital below Kpmin, the country cannot
accumulate capital and get growth going (and thus, no devolution of power ever occurs).
If the initial capital is above Komi, F(k) declines for any & and an increase in initial
capital always results in a (weakly) earlier devolution of power. In our analysis, we will
only consider economies with initial capital above Kjmiy.2?

In Case B, an increase in initial capital can affect the timing of devolution in only
one situation: if Ky is below the threshold kyp and K| is above it. In this case,

21To make this restriction only depend on the technological parameters, we assume there is a
maximum tax T, that the Ruler can charge after the devolution of power. As ’;(Td) decreases in T4,
we set Komin = ﬁ(?d).

*2We believe that this assumption is very restrictive. For example, the numerical simulation for an
economy with parameters A = 1, a = 0.36, 74 = 0.35, 7, = 0.4, 8 = 0.7 shows that output at & is
app. 1.4% of the steady state output and that it takes app. 12 periods to (almost) reach the steady
state capital 0.9999K™, if the economy starts from k. Note that in our model, we have complete
depreciation over one period, so a period should be at least 10-15 years, which is also reflected in the
value of the discount factor used in simulations.
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an increase in initial capital from Ky to K > Kj entails a change in the timing
of devolution: in the economy with Ky, devolution of power never occurs, while the
economy with K} faces an immediate devolution. If both K, and K are below (or
above) the "underdevelopment" threshold, a increase from Kj to K}, does not have any
impact on devolution.

So we conclude that an increase in initial capital leads to a (weakly) earlier devo-

lution of power.

A.5 Proof of Proposition 6

The higher is B, the lower is F(k) for each level of capital k. Thus, with an increase
in B the graph of F(k) shifts downwards and the upper bound of the "devolution
segment" k declines. Therefore, as the capital accumulation path is not affected by B,
the devolution of power occurs at (weakly) lower levels of capital or, equivalently, at
earlier periods in time.

If B increases even more, F(k) becomes negative for any k, the "devolution seg-

ment" disappears and the economy falls into the "underdevelopment trap".

A.6 Proof of Proposition 7

If 7 (and thus ep) is very low, F(k) is negative for any k, and the economy falls into
the "underdevelopment trap™.

The higher is 7p, the higher is F(k) for each capital k. Thus, with an increase in 7,
the graph of F(k) shifts upwards and the upper bound of the "devolution segment”
k increases. Therefore, as the capital accumulation path is not affected by 7p, the
devolution of power occurs at (weakly) higher levels of capital or, equivalently, at later

periods in time.

A.7 Proof of Proposition 8

If 74 (and thus e4) is very low, there is a parameter range so that F(k) is negative
for any k, and the economy falls into the "underdevelopment trap". The higher is
Ta, the higher is F(k) for each capital k. Thus, with increase in 74 the graph of
F(k) shifts upwards. Hence, an increase in 74 may cause an economy to get out of an
underdevelopment trap. In addition with an increase in 74. the upper bound of the
"devolution segment" % increases. Therefore, as the capital accumulation path is not
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affected by 74, for higher 74 devolution of power occurs at (weakly) higher levels of

capital or, equivalently, at later periods in time.

A.8 Proof of Proposition 9

The Ruler devolves at the last point in time such that the devolution payoff exceeds
the expropriation payoff (see conditions (25)-(26)). This can be rewritten as

o 1_gttitl 1 aitl
i o A i—o a?i o A T—a i+l
EDZB(_B—L—E—(KO) o > (—B_a)ﬂ__(KO) " +B,
=0
o ( 4 1—gititl 4 o lmattitl
i 8% l—a a?i 1 [0 l1—a ag 7
EDZB ]—B—)Q_ﬂ—(KO) it < (_@)aﬂ__(KD) ++1+B
7j=1l.00,

where K is initial capital.
Consider the ratio of the Ruler’s devolution payoff less the private benefit of control

to the value of expropriated output in period ¢:

i(2B84) Bl attit
€ B (Ko) -B
U(NEi1,74,Dy) (Ko) = B _ Diz:D: op D (32)
Yt (Ko) (eBA) Lge- (o)
T (Ko

The devolution of power occurs at the very last moment when this ratio is above 1.

Note that the ratio is increasing in the productivity parameter A :

) (U(NEt_l,TA,Dt) (Ko) — B) >0 (33)

9A y: (Ko)

Consider two economies facing technologies with total factor productivity A and

A’ > A, respectively, and assume that the devolution of power in the former econ-

omy occurs at some period #. Inequality (33) implies that in all time periods when

the devolution of power is preferred under productivity A, it is also preferred under

productivity A’. Thus, the devolution of power in the economy with A’ cannot occur
earlier than in £.

On the other hand, assume that an economy with productivity A is in an underde-

velopment trap, so that the ratio (32) is always below 1. By (33), higher productivity

A’ implies higher ratios (32) for all periods ¢ and may, in fact, result in some of these
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ratios increasing above 1. Thus, in this case, higher productivity may cause devolution
of power and growth.



CHAPTER 2

The Coase Theorem Is False*

with Tore Ellingsen

Abstract

The paper provides simple and robust counterexamples to the Coase Theo-
rem. More precisely, we show that equilibrium investments in club goods can be
suboptimally small despite the presence of well-defined and perfectly protected
property rights and the absence of transaction costs and informational asym-
metries. The reason is that, in equilibrium, a club of owners will typically not
exercise their right to exclude outsiders, preferring instead to exercise their right
to sell access. As long as the club of owners does not have all the bargaining
power in such ex post access negotiations, strategic non-membership provides a
valuable free-riding opportunity. Even in the case of only two persons, coercion
may be needed in order to guarantee an efficient outcome.

1 Introduction

A modern statement of the Coase Theorem is that voluntary bargaining suffices to
attain efficient outcomes if (i) property rights are well defined and perfectly enforced,
(ii) parties have complete information, and (iii) negotiation is costless. The theorem,

which is based on arguments by Coase (1960), is rarely stated formally and has never

*Financial support from the Torsten and Ragnar Séderberg Foundation (Ellingsen) and the Jan
Wallander’s and Tom Hedelius Research Foundation (Paltseva) is gratefully acknowledged. Thanks to
Avinash Dixit, Oliver Hart, and Volker Nocke for helpful discussions. We are responsible for remaining
erTors.

'The original formulations of the Coase Theorem were less restrictive. The complete information
prerequisite was introduced after Myerson and Satterthwaite (1983) showed that incomplete informa-
tion can lead to unavoidable efficiency losses.
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been proven in full generality, yet is usually held to be true.? However, from the very
beginning some economists have aired their doubts that such a general and strong
result can hold. Recently, Dixit and Olson (2000) argued with the help of examples
that if the voluntariness requirement is taken seriously, the efficient outcome is only
one of many possibilities, and not a particularly likely one. In this paper we take their
approach a small but crucial step further by offering a related set of examples in which
all equilibrium outcomes are inefficient under the Coasean assumptions. That is, we
conclusively prove that the Coase Theorem is false.

Our counterexamples are both simple and generic. They demonstrate that efficiency
may be unattainable through voluntary negotiations when a group of people are to
decide on their contributions to a club good.* Provision becomes inefficiently small
because some people are better off by strategically abstaining from club membership,

only to negotiate access to the good once it has been provided by the club’s members.

Here is a sketch of our argument. Consider two families living on an island without
electricity.* Both households would like to have an electricity cable to the island.
Suppose cables come in two qualities. Each family values the high quality cable at 24
and the low quality cable at 20. The price of the low quality cable is 25 and the price
of the high quality cable is 32. The jointly optimal outcome for the two families is to
buy the high quality cable, because the total net benefit of 2 - 24 — 32 is greater than
the total net benefit of 2. 20 — 25. Supposing that the families has equal bargaining
power, each family gets a net surplus of 8 under the efficient agreement. But the
efficient agreement may not come about. Suppose one of the families, say family A,
refuses to contribute anything to the purchase of the cable, relying instead on family
B to purchase the cable by themselves — both families foreseeing that nothing prevents
them from engaging in a new round of negotiations regarding access once the cable is
in place. Sticking to the previous bargaining assumption, so that ex post negotiations

also lead to an equal split of the available net surplus of 20 (the value of access to

2Coase’s claim was baptised as theorem by George Stigler. For examples of its widespread accep-
tance among leading microeconomists, see for example Mas-Colell, Whinston and Greene (1995, page
357), Hart (1995, page 32), and Anderlini and Felli (2006).

3Club goods are defined by two properties: (i) There is no rivalry in consumption (they are public
goods). (ii) It is possible to exclude potential consumers, for example on the basis of club membership
criteria.

4In the Stockholm archipelago, there are many islands like this - with two summer houses and no
electricity. One of the authors used to rent one such house. Recently, the owner of the other house
wanted to have electricity, but the author’s landlord did not want to chip in. The final outcome is
eagerly awaited.
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family A), it is straightforward to compute the outcome under this scenario. If family
B buys the high quality cable, family B’s surplus becomes 24 — 32 + 24/2 = 4. If
instead family B buys the low quality cable, its surplus is 20 — 25 + 20/2 = 5. Hence,
it prefers to invest a low quality cable, thus failing to maximize joint surplus. It now
only remains to check that family A is wise to refuse an initial agreement. By refusing,
family A’s net payoff becomes 20/2 = 10, which is greater than the 8 that it would get
under the efficient initial agreement.

Compared to Dixit and Olson’s examples, the present example has two distin-
guishing features. First, we assume that property rights contain the right to exclude
outsiders, whereas Dixit and Olson focus on the case of pure public goods. Hence, we
are immune to a potential critique against their model, namely that it violates Coase’s
property rights prerequisites. At the same time, the example demonstrates that the
underlying incentive to free ride is qualitatively similar whether or not exclusion is
allowed, as long as the owner does not have all the bargaining power in ex post ac-
cess negotiations. Second, Dixit and Olson confine attention to the case of a binary
investment choice —i.e., their investment is either zero or fully efficient. Because of the
binary set—up, their example admits efficient equilibria. By allowing more than two
investment levels, we ensure that all equilibria of our model are ineflicient.

An objection to the above example is that we assume simultaneous moves at the
club formation stage, and thereby preclude agreements in which early entrants (family
B) compensate late entrants (family A) for joining the club before the investment is
made.> We therefore also study simple sequential negotiations. Arguing that voluntary
negotiation implies the right of any party to unconditionally leave the negotiation table,
we find that inefficiency remains. In our example, this is most easily seen when the
electricity cable, for technological reasons, has to be built at a certain date, 7', whereas
negotiations can proceed costlessly during an interval of time before 7. Then, the first
family to choose whether to initiate the project is better off by exiting the negotiation
until just after date T, getting the outsider’s payoff of 10, than by opting in and having
to concede a net payoff of at least 10 to the other family.

The paper is organized as follows. In Section 2, we consider a simple parametric
n-player simultaneous move club-formation game. We show that in equilibrium the

club will typically not comprise all n players, because some players are better off

SRelatedly, inefficient equilibria sometimes disappear under sequential in/out decisions. For ex-
ample, in the leading example of Dixit and Olson (2000) it is easy to check that only the efficient
g
equilibrium remains if players move sequentially.
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negotiating access to the club good ex post. As a result, there is underprovision of
the club good. In Section 3, we consider a sequential game in which each player has
exactly one opportunity to join the club. Finally, in Section 4 we assume that players
negotiate sequentially, with each player having finitely many opportunities to join the
club. Any player who remains at the negotiation table when it is her time to move
has the choice between three options: (i) entering the club, at terms negotiated with
existing club members (if any); not entering the club; (iii) leaving the negotiation table.
The difference between options (ii) and (iii) is that once a player leaves the negotiating
table, the player commits to stay away until the club good has been produced. Section
5 concludes.

2 The simultaneous membership model

A group of identical players are to decide on production of and access to a club good.
The game has three stages. At stage 1, all players independently and simultaneously
decide whether or not to join a club. At stage 2, the club members jointly decide on
their contributions to the club good, and the club good is produced. The contribution
of each club member is fully observable and club members can write binding and

6 Qutsiders are unable to contract with

enforceable agreements among themselves.
club members at this stage. At stage 3, the club negotiates with outsiders the terms
under which the latter are allowed access to the club good. Let NV denote the set of all
players and M the set of members in the club, with n and m denoting the number of
elements in the respective sets. We assume that n is finite and greater than 1.

Fach player is endowed with a fixed budget, b. The budget can be spent on private
goods or club goods. There is only one type of each good. Private goods have a fixed
quality and can be bought in any quantity at a constant price. The club good can
only be produced in a fixed quantity, normalized to 1;” however the quality of the club
good is variable and depends on the sum of the players’ contributions. Let e; denote

the contribution of player 7 to the club good.

8 As in Dixit and Olson (2000), one may think of the club as a jurisdiction that enables contracting
among members. We refer to their paper for a careful discussion of these timing and contracting
assumptions.

"For example, the club good may require a specific and unique site. The restriction to one club
good simplifies our analysis by allowing us to disregard investment by outsiders — investment that
might in principle be used to strengthen their bargaining position in ex post access negotiations.
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The quality of the club good is assumed to be fixed after stage 2. Thus, it depends
only on total stage 2 contributions. For simplicity we adopt the production function

1/2
gles,...,em) = 2(261”“5) ifZei—gZO;

ieM €M
0 otherwise.

Note that € can be interpreted as the fixed cost associated with producing the lowest
possible quality. For most of the paper we assume for convenience that ¢ < 1, which is
small enough never to threaten production. The utility of any player j is assumed to
be linear in the quantity of private goods and in the quality of the club good. In order
to avoid corner solutions, we assume that the budget b is large enough to ensure that
each player’s marginal dollar is spent on private goods. Thus, player j's utility can be
written

Ulej,q) =k+qler,....em) — €,
where k is a constant which is henceforth neglected. Note that the perfect substi-
tutability of the players’ efforts implies that it unimportant for overall efficiency which
set of players actually produces the public good.

While the club good is non-rivalrous in consumption, providers have enforceable
property rights to it. More precisely: each member of the provision club has access,
outsiders can be denied access, and the club can sell access rights. (These properties
define club goods.)

Suppose for a moment, counterfactually, that the club members were forced to
deny access to any outsiders. The game would then only contain the first two stages —
club formation and negotiation among club members. Suppose that at date 0 exactly
m players were to enter the club. Since contributions are contractible among club
members, contributions would maximize their joint utility. If positive, the contribution

of member ¢ must thus solve the problem

1/2
max 2m e —¢& — €,

ieM
which implies that
Z e;=m? +e.
Assuming that costs are shared symmetrically, the utility of each club member j is
given by
Ulejq) =m —¢e/m.
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By staying outside the club, player j would instead get the reference utility of 0. Since
€ < 1 £ m, we see that j is better off in the club than outside it. As the argument
holds for any m > 1, in a subgame-perfect equilibrium of this game everyone wants to
join the club and the production of the club good is socially efficient.

However, the premise that the club will deny access to any outsiders is untenable.
FEz post there is always an incentive for the club to sell access to any willing outsider.
Therefore, we return to the original timing, allowing the club to bargain with the out-
siders at stage 3. Suppose that ex post bargaining gives the outsider a share g of the
gains from trade. That is, if at stage 2 the club produces quality @, an outsider receives
a net utility of 8@ and the club receives a payment of (1 — 8)@Q. Assuming symmet-
ric sharing of payoffs among club members, the game has the following equilibrium

outcome.

Proposition 1 The equilibrium size of the club is

2 | g2 1/2
n2(1—,8,;2+,3 —5) +1

m* =min< n, integer (

Proof. First, derive the quality of club good produced at date 1, conditional on m
players having decided to join the club at date 0. Taking into account the outcome of

bargaining with n — m outsiders at date 2, the club of m members maximizes
1/2 1/2
2m (Zei—a> —Zei—i-(l—B)Q(n—m) (Zei—a> (1)
ieM ieM ;

subject to the non-negativity constraint. Since ¢ < 1 the solution is interior and can

be written
Soei=(Bm+ (1 - Fn) +e. 2)
Thus the quality produced by a club of size m is
gm =2(Bm+ (1 B)n). (3)

From equation (2) it follows that the payoff of staying outside of club of size m is equal
to

Upt =28 (Bm+ (1 - B)n). (4)
Given symmetric payoffs, the payoff of a member of a club of size m is

(Bm+ (1 - B)n)* — 3

m

In __
Ut =

(5)



2. THE SIMULTANEOUS MEMBERSHIP MODEL 63

Now turn to the participation decision at date 0. A club of size m constitutes an

equilibrium if (i) no outsider wants to join, i.e., if
U™ > Uphy, (6)
and (ii) no insider wants to leave, i.e., if

Uln > g9t (7)

m

Let us assume for expositional simplicity that when the outsider is indifferent, she joins,
while if the insider is indifferent, she stays in the club. Substituting (4) and (5) into
(6) and (7) and solving the resulting system yields the optimal club size

2 2 2 1/2
(n (1—B)B+B —¢) >+1},

m* = min [n, integer (

(see Appendix for details). The quality of the club good produced in equilibrium g* is
given by formula (3) for m =m*. =

We are now ready to characterize some of the properties of the equilibrium.

Proposition 2 The equilibrium size of the club m* and the equilibrium quality provi-

sion ¢* are weakly increasing in the size of the society n.

Proof. See Appendix. =

The intuition is quite simple. For a given size of the club and a given quality of
the club good, a larger population means that the number of outsiders increases. This
raises the payoff of insiders while keeping the outsiders’ payoff unchanged. Therefore
outsiders have additional incentive to join the club. At the same time, for a given club
size the insiders’ marginal return from increasing provision and selling access goes up,
therefore amplifying the insiders’ incentive to invest. If the additional player joins the
club, the latter effect can only be strengthened, because the cost per member goes

down.

Proposition 3 The equilibrium size of the club m* and the equilibrium level of club

good provision ¢° are weakly decreasing in the bargaining power of the outsiders 3.

Proof. See Appendix. m
For a given size of the club and quality level of the club good, higher bargaining
power of outsiders increases their payoff and lowers the payoff of the insiders. Therefore,
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the marginal club member may now be better off outside the club. For a given club size
the marginal return to quality investment goes down due to the increased bargaining
power of the outsiders. If any member leaves, the club invests even less, because the

leaving player ends up contributing less toward financing the marginal quality unit.

Proposition 4 In the simultaneous club formation game there exists a threshold E <1
such that for any 5 € {E, 1} the unigue subgame perfect equilibrium outcome is a club
size m* < n. In this equilibrium quality provision is inefficiently low.

Proof. Suppose that at date 0 player n expects all other n — 1 players to join the club.
From formula (2) it follows that a club of the size n — 1 produces the quality

Bn-1)+1-Bn=n-4.
Thus if player n decides to stay outside, her payoft is
Ut = 26(n ~ B).

If instead she decides to join the club of size n — 1 (so that it becomes the club of size
n), she gets the payoff

£
Ut =n — =
n

Thus she prefers to stay outside if and only if
€
2p(n—pf)>n——. (8)

As 8 € [0, 1], the expression 26(n — ) reaches its maximum at 8,,, = 1. For this 3,
the inequality (8) becomes
Mn—1)>n— =,
n

or, equivalently
n>2- <. (9)
n

As long as £ > 0, inequality (9) holds for any n > 2. By continuity, inequality (8) is
satisfied for some segment {E, 1}. This, in turn, implies that for any 8 € {E, 1} the
n-th player chooses not to join the club. =

Again, the intuition is simple. As long as outsiders have enough bargaining power,
it is more tempting to stay outside than to join the club at date 0. If n and/or ¢ is
large the critical bargaining power (the threshold E) can in fact be quite low for free

riding incentives to preclude the efficient outcome.
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While the results were derived under the assumption that club members divide
utility equally, inefficiency can only get worse if asymmetric splitting is assumed. The
reason is that players who expect to carry more than the average burden have a stronger
incentive to stay outside. Asymmetric splitting can thus only be helpful in combination

with sequential moves at the club formation stage.

3 The single-round sequential membership model

To demonstrate that the inefficiency is not due to simultaneous moves in the coalition
formation game, we now assume instead that the players enter the club formation
negotiations in a sequential order. At each stage, if no club was created before, player
7 has a choice of organizing the club or staying outside. If the club is already created,
the organizer of the club makes an unconditional monetary offer to the new potential
member :. If player 7 accepts the offer, she joins the club; otherwise she stays outside.
Finally, once all players have had their opportunity to join, the club produces the club
good whereafter the club organizer bargains with the outsiders over access.® As above,
B denotes the bargaining power of the outsiders. We assume, until noted differently,
that the club does not have all the bargaining power in ex post access negotiations

(6 >0).

Lemma 1 If player 1 organizes the club, she signs up player n in any subgame-perfect

equilibrium.

Proof. For each branch of the game, let © denote the "history" of that branch - that
is, the collection of actions of players 1,...,n along the branch. Let P (¢|©) denote the
payoff of player 7 conditional on ©, and let V(m) denote the aggregate payoff of a club
of m members.

Counsider a game tree node X where player 1 makes an offer to player n. Let ©,_;
denote the "history" of this node - that is, the actions of players ¢ € {1,2,3,...,n — 1}.
In other words, ©,,_; summarizes the offers from player 1 to players ¢ € {2,3,...,n — 1}

8At first sight, it may seem like a contradiction that club insiders can give take-it-or-leave-it
offers in membership negotiations but not in access negotiations. However, the assumption has a
game theoretic justification. The outsider’s surplus under ex post access is an outside option in
the membership negotiation. To the extent that outside options affect bargaining outcomes in non-
cooperative alternating offers bargaining, they act as constraints. In the membership negotiation,
the outsider’s outside option is typically more attractive than is the insider’s, and in many examples
the outsider’s outside option would indeed be binding if we were to consider an alternating offers
bargaining game.
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and whether they accepted or rejected these offers. Suppose that m < n — 2 play-
ers accepted the offer along this game branch before it reached the node X, and let
M (©,-1) denote the set of players who accepted the offer.

If player 1 want to sign player n in, she must offer player n at least her outside op-
tion. Among the continuations of the game beyond node X at which player n joins the
club, the only candidate for SPNE is the one bringing n the minimum "joining" payoff.
A history ©,_; followed by this continuation is denoted @I, All the continuations of
the game beyond node X at which player n does not join, are payoff-equivalent for all
participants, so we denote them all @gut. The minimum payoff to sign in player n is
thus determined by the equation

P(n|©;") = P(n|O7™). (10)

Note that the payments to the club members ¢ € M (©,,_1) are already set when
the game reaches node X and do not depend on whether player n accept or rejects the
offer. That is,

P(il6,") = P(i|67™). (11)

Consider the difference between the maximum payoff of player 1 in case she signs

in player n and her maximum payoff in case she keeps player n outside:

PO — P(LIO*) = (V(m+1) - > P(iley) - Prler) | (12)

iEM(On_1)

—|vim~ > PGEex)

EM(Op_1)

Applying formulas (10), (11) to equality (12) transforms it into
P(1]67") - P(1]05") = V(m+ 1) = V(m) — P(n|©7*). (13)
The payoff to the coalition of 7 members is
V(m) = (Bm+ (1~ B)n)* e, (14)
and the payoff of being outside such a coalition is

PR =28 (Bm+ (1-B)n). (15)
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Using (14) and (15) to substitute for the terms in equation (13) yields

P(lle) - P(1]©6%) = (8 (2m + 1) +2nB(1 — B) ~ 28 (Bm + (1 — B)n))
= B*>0.

That is, no matter how large the current club is, player 1 is always better off by
signing in player 7, than she is by keeping n outside. m

The intuition is that when the club’s founder bargains with the last potential mem-
ber, the founder is already committed and cannot escape. Since player n is willing to
join if offered the utility emanating from staying outside, and since both parties can
gain from a higher quality level than that which will result if n does stay outside, the
founder will sign in player n.

However, a similar logic does not hold when player 1 negotiates with other players.
The reason is that each entering club member is associated with higher quality, and
thus improves outside options for subsequent potential entrants, making it more costly

for the founder to sign them into the club.

Lemma 2 If player 1 organizes the club, she does not sign up player n — 1 in any

subgame-perfect equilibrium.

Proof. Consider a game tree node X’ where player 1 makes an offer to player n — 1.
Similarly to above, denote by ©,,_5 the "history™ of node X’. Denote the set of players
who accepted the offer along this game branch before it reached node X’ by M’ (©,,_2),
with m’ being its cardinality.

Again, to sign player n— 1 in, player 1 should offer player n — 1 at least her outside
option. According to Lemma 1, in any SPNE player n is always signed in. If player
n — 1 stays outside, in a SPNE player 1signs in player n for the minimum payoff, so
that the final club size is m’ + 1. The respective game tree branch is denoted by ©9“:.
If player n — 1 accepts the offer, the subgame-perfect continuation implies a club of
m' + 2 members. Again, among all the continuation games with both players n — 1
and 7 signed player 1 prefers the one where both n — 1 and n join for the minimum
acceptable payoff. This game branch is denoted by ©I" ;. So player n — 1 joins if she
is offered at least

P(n—1}0")) = P(n — 1j03“). (16)
Again, like in (11) the payments to the club members joining the club prior to the node
X' being reached, i € M’ (0,_5) do not depend on the continuation of the game, so

P(i©;",) = P(i]02x). (17)

n—1



68 THE COASE THEOREM IS FALSE
Compare the payoff of player 1 along O/, and ©9* respectively:

PQO) - P(IO) = (V(m'+2)— > P@er,)-Pnr-1el)
1EM! (Bn_2)U{n}

—| v +1) - > PEed) |,
1EM'(On-2)U{n}

or equivalently,

P(1[6;2,) — P(1|07%) = (V(m'+2) - P(nO;L;) — P(n—1]6%,))  (18)
= (V(m' +1) - P(nj67%)) ,

where the last equality follows from (17). Substituting (16) into (18) we get

P(16;%;) - P(1]07%) = V(m'+2)— P(n|0]"))
= (V(m' +1) — P(n|©“)) — P(n — 1]65%).

n—1
There are m'+2 club members along the game tree branch 0", so P(n|©I",) can
be found from (10) setting m = m’+1. Similarly, m’+ 1 players join the club along the
path ©¢* and (10) for m = m’ determines P(n|0©*“). Finally, P(n — 1|@9%) is the

outsider’s payoff when the club consists of m’ + 1 members. Using these observations

as well as relations (14) and (15) we obtain

P(1|0" ) - P(1|69%) = —5?% < 0. (19)

We make two observations before proceeding to the next step of the argument. First,
for a given parameters set, the payoff of player n is fully determined by the number of
players who join the club before she gets to choose, and not affected by their identity.
Second, Lemma 2 holds independently of the number of players who already agreed
to join the club prior to the node X’ being reached. These two observations together
with backward induction allow us to extend the statement of Lemma 2 to all remaining

players t =n—2,n -3, ..., 2.

Lemma 3 If player 1 organizes the club, she does not sign up player i = 2,...n — 2

in any subgame-perfect equilibrium.
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Proof. As above, consider a game tree node X” where player 1 makes an offer to player
n — 2. Lemmas 1 and 2 describe the SPNE continuation of the subgame starting in
node X”. As the player n— 1 does not join the club in any SPNE, she does not impact
on the allocation of the payoffs within the club. Thus, we can repeat the argument in
the proof of Lemma 2, replacing n — 1 by n — 2. As a result, we get an analogy of

property (19): Player 1 is better off by not signing in player n — 2, because
P(116;%,) — P(1]07%) = -5 < 0. (20)

The result for « = n — 3,...,2 is obtained in exactly the same way. ®m
An immediate consequence of last three Lemmas is that whenever player 1 organizes

the club, the resulting club only consists of two players: player 1 and player n.

Corollary 1 As long as outsiders have some bargaining power, the grand coalition
never forms.

One might suspect that failure to form the grand coalition entails inefficiency. Is
that correct, and if so how severe is the problem? To tackle the question, we proceed
to derive the pure-strategy SPNE of the game. So far, we have merely supposed that
player 1 chooses to organize the club, but would she do so in equilibrium? Clearly,
in making the decision player 1 compares the payoff of being a club organizer (and
signing player n only) to the payoff of staying outside and allowing subsequent players
to form the club. Let us therefore first derive the subgame perfect equilibrium of the
continuation game that follows if player 1 decides not to organize the club.

Again, once the player opts out of the club she does not influence the subsequent
distribution of payoff in the club. Thus we can extend the logic of Lemmas 1, 2 and 3

to the case where player k& gets to organize the club.

Lemma 4 If playersi =1,...,k — 1 choose not to participate in the production of the
public good, and player k < n organizes the club, she only signs in player n in any
SPNE.

It remains to investigate whether anybody but player n will be in the club, and if
so who. Consider first the node where player n — 1 gets her chance to organize a club.
If she chooses to organize the club, she becomes the residual claimant in a club of size
2, as players i = 1, ...,n — 2 have already chosen to be outside, and player n is going to
be signed in by Lemma (4). If instead player n — 1 chooses not to organize the club,



70 THE CoASE THEOREM IS FALSE

she receives the payoff of an outsider of a club of size n = 1, as player n obviously
would organize the club in this case (the alternative is to have no good produced at

all). So player n — 1 will choose not to organize the club if and only if
V(2) - PO < PO,

where PP¥ is the minimum payment required to attract player n. Using (14) and (15)
and simplifying, we find that player n — 1 will pass up the opportunity to organize the
club if and only if

n*(1-pB)7*~-e<0. (21)

Now move one step backwards — to the node where player n — 2 gets to organize
the club. If she chooses to do so, she becomes the residual claimant of a club of size
2, as players ¢ = 1,...,n — 3 already chose to be outside, and only player n will be
subsequently signed (by Lemma. 4). If she decides to opt out, there are two possible
continuation games depending on a parameter values: In the case that (21) holds, the
continuation game only has player n joining the club. Thus by opting out player n —2
receives a payoff of an outsider of a club of size 1. Note that in this case the choice of
player n — 2 is exactly identical to the choice of player n — 1, and is also determined
by (21). As a result, player n — 2 chooses to stay outside too. By backward induction
the same result holds for players n — 3, ..., 1. So for these parameter values the SPNE
of the game is highly inefficient; the club consist of player n only, and the quality of
the club good is merely

g=2(f+(1-8)n),
as given by equation (3).

If instead the parameters induce player n — 1 to organize the club (so that (21) is
violated), by opting out player n — 2 becomes an outsider of a club of size 2. Thus she
opts out if and only if

V(2) - PO < PO (22)

Using (14) and (15) and simplifying, we conclude that player n — 2 decides not to
organize the club if and only if

n*(1-pB)*~28°-e<0. (23)

Note that independently of the decision of player n — 2 the club that follows her
organization decision has 2 members: either player n — 2 and player n, or player n — 1
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and player n. Thus the choice of player n — 3 in the node where she gets to organize the
club is also determined by condition (23). By backward induction, the players n—4, ..., 1
face the same choice as playern — 2, and consequently, make the same decision. So if
condition (21 } fails but condition (23) holds, it is better to be an outsider of a club of
size 2, than to be its organizer. Thus, in the SPNE the club comprises players n — 1

and n and produces

according to equation (3).

If both (21) and (23) fail, each player ¢ = n — 1,n — 2, ..., 1 prefers being a residual
claimant in a club of size 2 to being an outsider of a club of the same size. Thus, in
this case the club consists of two members, 1 and 7, and again produces the quality 7.

This completes our characterization.

Proposition 5 Let 8 € (0,1). (a) If the outsider’s bargaining power is sufficiently
high, i.e., if n?(1—B)2—¢ < 0, the club consists of player n only and provides the quality
g=2(8+ (1—-B)n). (b) For intermediate values of B, satisfying n*(1—f)*—e > 0>
n*(1 — B)? — 28% — ¢, the club comprises players n — 1 and n and provides the quality
7=2(28+(1—pB)n).(c) For lower values of 3, the club comprises players 1 and n
and provides the quality g.

The intuition for why the club becomes so small under sequential negotiations is
that with each additional member signed up by the founder it becomes more expensive
to sign up subsequent members. A striking fact is that the grand coalition fails to
form even when the club’s outsiders has very little bargaining power (4 is close to
zero). The result is not as paradoxical as it first appears, because as 8 goes to zero the
equilibrium quality converges monotonically to the optimal level 2n. That is, even if

the equilibrium club size is small, the efficiency level can be large.

4 Multi-round membership negotiations.

An objection to the single-round membership negotiation model is that it precludes
relative losers, notably the last player, from making efficiency-enhancing offers to the
relative winners at the club formation stage. What would happen if we added bar-
gaining rounds to the above game? Under some circumstances, efficiency may then

be attainable. Suppose in particular that the decision to enter the club is irreversible,
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whereas the decision not to enter is fully reversible. Then, it can be shown that the
unique subgame perfect equilibrium of the game entails full efficiency provided that

there are sufficiently many bargaining rounds.

We think that this objection is inadmissible, as it contradicts the idea of voluntari-
ness. By adding rounds to the bargaining game, while insisting that the decision not
to enter is only binding over a single negotiation round, the modeller implicitly forces
reluctant players to participate in a negotiation that they may prefer to leave. In our
view, a more reasonable definition of voluntary bargaining is that the players have the
ability to exit the negotiation. In other words, a player ought to have the ability to

not make or take offers.

To formalize our argument, we assume that a modified version of the above sequen-
tial game is repeated a finite number of times K. Fach player has K options to move
and within each round the moves are always in the same sequence. As above, at each
stage, if no club was created before, player 7 has a choice between organizing the club or
staying outside. Since the game is repeated, we need to make explicit our commitment
assumptions. We assume that the decision to organize or to join the club is binding,
whereas the decision to stay outside may or may not be binding. If player 7 who chooses
to stay outside at time t receives another offer later in the game, or chooses to organize
a club (in case it is not created yet), she is free to do so. At the same time, players
cannot be forced to sit at the bargaining table. That is, at her move, in addition to the
options of creating the club and staying outside, an uncommitted player ¢ can choose
to exit the bargaining process until after date K, by which time the good has to be

"3

in"

provided.® We refer to the three possible actions for an uncommitted player as
"wait", and "exit". Observe that we do not allow players to make conditional commit-
ments to future choices. For example, it is impossible to commit to exit at a future
date unless some prerequisite has been fulfilled by that date. Any promise or threat is
credible only to the extent that it is actually desirable to carry it out when the time
arrives.'? Moreover, the option to leave the negotiation table may also be available to

the club’s founder and not only to presently uncommitted players. However, it is easily

9The assumption that there is a specific provision date greatly simplifies the analysis.

Tn our introductory example, efficiency can be attained by letting family B commit to only take
part in provision if A also does so. The problem is that carrying out such a commitment is typically
not credible once it is clear that family A will not be providing. (This is not to say that conditional
commitment is always impossible. In some cases one party has a strong reputation or can rely on other
sources of authority. For a general analysis of which outcomes can be attained under this assumption,
see Segal,1999.)
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seen that the founder will not ever want to exit negotiations, either before or after date
K. If the founder exits the negotiation before interacting with all players, she loses
some potentially valuable members; if instead she exits after date K but before having
negotiated with all outsiders, she loses revenues from selling access.

Except for the distinction between waiting and exiting, which could not be made
in a single-round framework, everything is as before: The organizer of the club makes
unconditional monetary offers to the potential members, and once the club is created
(that is, either the final period of the game is over or every player committed to join
the club or to exit), the organizer bargains with any remaining outsiders over the terms
of access.

As it turns out, the case of K = 2 rounds contains virtually all the insights of the
general case. Moreover, the final outcome in the K = 2 case is identical to the K =1
case.

Lemma 5 If player 1 chooses to organize the club at her first move, then players
2,...,n — 1 choose to exit in the first round of the game and player n joins the club.

Thus, the resulting club consist of players 1 and n only.

Proof. Consider the choice of player n at her first opportunity to move, that is, at the
end of the first round. First, suppose that by this time every player 2,...,n—1 already
either joined the club or exited. Assume that the number of club members is given
by m. Then if player n chooses to exit, nobody joins the club in the next period and
thus player n becomes an outsider of a club of size m with the payoff P9%. If player n
waits, she gets signed in the second round of the game for the payoff of PJ* and the
resulting club size is m + 1. Thus, as above, player 1 signs in player n for the payoff
of P9* and the resulting club has the size m + 1.

Suppose now that a set of players W C {2, ...,n — 1} waited in the first round. Let
j = max W. Again, assume that the current club has m members. If player n exits, by
Lemma 1 player j gets signed up in the second round of the game for the payoff PS*.
Thus the resulting club consists of m + 1 members and, being an outsider, player n
receives PS%. If player n waits instead, she will get signed up in the second round of
the game, receiving PJ** < P, (We know from the single-round game that neither
player 7 not any other player who waited will be signed up in the last round.) That is,
for player n in round 1 waiting is strictly dominated by exiting. Thus, to sign player n
at the end of the first round costs P,?L_’fl. If player 1 chooses to do so, she continues by

signing player j in the second round for the payoff PO% . The resulting club consists
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of m+ 2 members. Therefore, the difference between the payoffs of player 1 when she

signs player » in the first round and when she does not is given by
V(m+2)— PYY - PO — [V(m+1) — P9%] = —p* < 0. (24)

Thus, in this case player 1 does not sign player n in the first round, and player n
chooses to exit. Player j gets signed in the second round and the resulting club again
consists of m + 1 members.

We proceed to the choice of player n — 1 in the first round of the game. Suppose
m players joined the club before player n — 1 gets her first move. If she exits, we have
Jjust shown that in the continuation of the game player 1 signs in one more player for
the payoff of P3*. The resulting club will consist of m + 1 members and player n — 1
receives PGU,.

If player n — 1 waits, then player n exits in the first round and player n — 1 gets
signed in the second round for the payoff PQ* < P9% so player n — 1 never chooses
this strategy. Thus, to sign in player n— 1 in the first round player 1 has to pay P3%,.
If she signs player n — 1, the club expands to m + 1. As we shown above, player 1 then
proceeds by signing in one more player for the payoff of the outsider of the club of size
m+ 1, P9% . Therefore, the net benefit to player 1 from signing player n — 1, is again
given by expression (24). We see that it is too costly for the player 1 to sign player
n — 1 in the first round. Thus, player 1 does not sign in player n — 1, and player n — 1
chooses to exit.

By backward induction the same result holds for players n—2, ..., 2. To summarize,
along the branch where player 1 organizes the club, players 2, ...,n — 1 exit at the first
round, and player n joins the club. =

The result continues to hold when the club is organized by player ¢, 1 <i < n.

Lemma 6 If player i, 1 < i < n, chooses to organize the club at her first move, the
resulting club comprises only player 1 and player n. Players1,...,i—1,i+1,...,n—1

exit in the first negotiation round.

Proof. This result follows from two observations. First, it can be proven exactly along
the lines of the Lemma 5, that players ¢ + 1,...,n — 1 choose to exit.

Suppose that each player 1,...,¢ — 1 has chosen to exit too. Then we showed above
that player n joins the club, so that the resulting club consists of player ¢ and player
n.



4. MULTI-ROUND MEMBERSHIP NEGOTIATIONS. 75

Suppose now that a set of players W' C {1, ...,¢ — 1} waited in the first round. Let
k = max W'. Then player n exits in the first round, and the second round of the game
results in the club consisting of player ¢ and player k. Therefore, player k receives the
payoff of an outsider of the club of size 1. But by choosing to exit, she would get the
payoff of an outsider of the club of size 2. Thus, in equilibrium player k& never prefers
waiting to exiting, which contradicts the definition of player k.

The situation may potentially be different when player n gets her first chance to
organize the club. To analyze the resulting equilibria, we consider three cases depending
on the parameter values (n,,¢). These three cases are motivated by the one-round
game of the previous section. Denote by P{’™ the payoff of the organizer of club of
size 2,

P =V(2) - P,

where PP% denotes the payoff of an outside of a club of size i, recall formula (15).

Case 1.

Assume that the parameters n, 8 and ¢ satisfy the inequality
n?(1— B)?—28* —e > 0. (25)

This case corresponds to the equilibrium of the one-round game when the club consists
of players 1 and n. As we have seen above, in this equilibrium the payoff to an outsider

of club of size 2 is below the payoff to the organizer of the club of size 2,
Py > PP, (26)

There are three possibilities: First, assume that every player 1, ..., n — 1 has chosen
to exit. Then in equilibrium player n chooses to be the single provider of the public
good, and players 1,...,n — 1 get the payoff of an outsider of club of size 1.

Second, suppose that only one player & € {1, ...,n — 1} waited. If player n chooses
to organize the club, she signs in player h, creates the club of size 2 and gets PP,
If she chooses not to organize, but does not exit, she gets signed in by player A in
the second round for the payoff PP (as the alternative would be to be an outsider
of club of size 1). If she exits, she also receives PP*, which is less than PP%. By
assumption (26) player n chooses to organize the club in the very first round, if she
gets this opportunity.

Third, assume that there are more than one player 1 < hy,...,h; < n that have
waited (and the remaining players exited). The only difference with the previous case
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appears when player n chooses to exit. In this case by the argument of the previous
section the remaining players organize a club of size 2 in the second round and player
n receives PY¥. But due to the assumption (26) this option is dominated by her
preferred choice - to organize the club.

Now let us return to the options of the player n — 1. If she does not organize the
club, it follows from the above discussion that her payoff is at most that of an outsider
of a club of size 2. If she organizes the club (of 2 members), she receives Py™ > PP
by assumption (26). Thus, player n — 1 would choose to organize the club in the first
round, if ever given this opportunity. By the same logic we see that for this set of
parameters the equilibrium is characterized by player 1 organizing the club of size 2 at
the very first round, players 2,...,n — 1 immediately exiting and player n joining the
club. That is, for this set of parameters the outcome of the two-rounds game exactly
replicates the outcome of the one-round game.

Case 2.

Assume now instead that
n*(1 -6 —e>0>n21—-p)*-28" ¢ (27)

In this case the payoff of an outsider of a club of size 2 is higher than the payoff of the
organizer of the club of size 2, which is in turn higher than the payoff of an outsider of
the club of size 1:

PP > PP > PP (28)

In the equilibrium of the corresponding one-stage game, the club consists of players
n~1and n.

Again, we consider three possibilities: If every player 1, ...,n — 1 has chosen to exit,
then in equilibrium player n chooses to be the single provider of the public good. Then
players 1,...,n — 1 get the payoff PP%.

Suppose now that only one player h € {1,...,n — 1} waited. If player n organizes
the club, she signs in player h into the club of size 2 and gets the payof PX™. If n
chooses to wait, she gets signed by h in the second round and receives the payoff of
an outsider of the club of size 1. If n exits, she also receives PP%. Also in this case,
by assumption (28) player n chooses to organize the club in the very first round if she
gets this opportunity.

The difference with the previous case arises when there are more than one players
1 < h; < ... < h;j < n that have waited (while the other players exited). If player n
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chooses to exit, players h;_; and h; organize the club of size 2 in the second round.
Therefore player n receives P, which, by assumption (28) exceeds her payoff under
the other two options. Thus, player n exits in this case. Now let us move backwards. In
round 2, player h; joins the club and receives no more than the maximum of the payoff
of the organizer of club of size 1 (if she is the only one to join) and that of an outsider
of the club of size 1 (if she is the last one to join the club of size 2). Suppose that
instead of waiting, player h; exits in the first round before player n gets to move. As
there was at least one more person h; who has chosen not to organize the club and not
to exit, player h; receives PO%. By assumption (28) she thus exits in round 1, which
contradicts the definition of h;. More generally, in equilibrium no player ¢ = 1,...,n—1
chooses to wait if any of her predecessors waited.

Now consider the options of the player n — 1. If everyone exited before, she chooses
to organize the club, as this brings her PQO "¢ while alternative options bring her PO*.
If instead there is a player h; < n — 1 who already has chosen to wait, we are back to
our discussion of the incentives of the player h; for h; = n—1. Thus in this case player
n — 1 exits and receives PO,

Let us proceed backwards. If player n — 2 exits, she gets the payoff P{“. If she
organizes the club, she signs up player n and receives the payoff PQO "9, which is below
the payoff of the exit option. Finally, if she waited (which she would only do if all
players 1,...,n — 3 exited), she gets signed in the club by player n and receives the
payoff PP¥. Thus, player n — 2 chooses to exit. By backward induction, so do the
players n—3, ..., 1. Thus, in the resulting equilibrium players 1, ...,n — 2 exit and player
n — 1 organizes the club of size 2 by signing player n already in the first round. Again,

this equilibrium outcome exactly replicates that of the single-round game.

Case 3.
Finally, assume that
n*(l-pg)2—-e<0. (29)

In the single-round game, the club in this case consists of player n only, and the payoff
of the outsider of club of size 1 exceeds the payoff of the organizer of the club of size
2,i.e.,

PP > PP > PP (30)

Thus, no player wants to be the club organizer, as this brings the lowest payoff.
If every player 1,...,n — 1 has chosen to exit, then in equilibrium player n chooses
to be the single provider of the public good. Then players 1,...,n — 1 get the payoff
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PO,
If there is any player h € {1,...,n — 1} that has chosen to wait, player n chooses

to exit. By assumption (30) she does not want to organize the club. If she stays, the

SPNE of the one-stage game will force her to do so in the second round.

Thus, staying outside without exit entails a loss of the first mover advantage — if
player h < n has chosen to stay, every player A + 1,...,n immediately exits. On the
other hand, an early exit insures the player the payoff of an outsider of the club of size
1. In the respective equilibrium players 1,...,n — 1 exit in the first round of the game

and player n organizes the club of size 1.

So we demonstrated that in the SPNE of the 2-rounds game every player makes
a binding decision already by the end of the round 1 and the respective equilibrium
outcomes exactly replicate the ones of the one-round game. By backward induction,

the same is true for a game with any finite number of rounds K.

Proposition 6 In the multi-round sequential game with a finite number of rounds, the
grand coalition never forms if n > 2. If n = 2, the grand coalition may or may not
form, depending on parameters. In either case the equilibrium size and composition of
the club, as well as the club good provision level, replicate the outcomes of the one-stage

game.

In some respects, Case 3 above is perhaps the most important. [t identifies para-
meters such that the grand coalition fails to form even when n = 2. Since the scope for
varying the extensive form is quite limited in bilateral bargaining games, we are confi-
dent that the two-player counterexamples to the Coase Theorem are highly robust. For
the sake of concreteness, suppose that n =2, 8 =1/2, and € € (1,9/4), satisfying the
inequality that defines Case 3. (Moreover, even though ¢ > 1, it is easy to check that
the solution remains interior.) For all our three extensive forms, the only equilibrium
outcome is for one of the players to provide the club good and invest in quality g = 3,
instead of the optimum quality ¢ = 4; both numbers follow from equation (3). Under
the chosen parameters, we believe that this is the unique kind of equilibrium outcome
of any bargaining game with voluntary participation: Both players cannot be better
off as joint providers than as lone outsiders, and each player prefers being the lone

provider to having no provision.
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5 Conclusion

Dixit and Olson (2000) asked whether voluntary participation undermines the Coase
Theorem. We find that the answer is affirmative. Private property rights in combi-
nation with costless bargaining fail to preclude strategic non-membership in provision
clubs, because ownership alone does not suffice to extract all the surplus arising from

future trade with non-members.
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A. APPENDIX

A Appendix

A.1 Proof of Proposition (1).

Using (4) and (5) equation (6) takes the form

Bm+1)+1-pn)f -

26 (fm+ (1= B)n) >

Solving for m yields the following restriction on the size

m >

m+1

of the club m:

(n26% + B° — 2B +n? —¢)'/*

B

Similarly, (7) can be rewritten as

(Bm+ (1= B)n)* —

m

which, in turn, is equivalent to

m<1+

(n?B% + 5% — 2n*B + n? ~¢)

£>28(B(m—1)+(1-B)n),

1/2

B
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(31)

(32)

(33)

(34)

Recognizing that the equilibrium club size m* is a natural number between 1 and n,

we have

m* = min [n, integer ( 7

A.2 Proof of Proposition (2).

Denote y
I L

2 2 2 1/2
rozoter=9”), |

2

m o= 7
so that

m* = min {n, integer M + 1]

Note that if 8 is sufficiently close to 0, then m — oo and m* = n. Otherwise,

@: n(%—l)Q

Ll

on (m <%_1)2+1——ﬁ%>1/

5 >0,

and thus m* also (weakly) increases in n, the actual increase occurring when m € N.

According to formula (3)
¢ =2(m"+(1-B)n),

which immediately implies that ¢* also increases in n.
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A.3 Proof of Proposition (3).

If 5 is sufficiently close to 0, then 7 — co and m* = n, which does not change with S.

Otherwise,
o (n?(1—8) = <)

8 PO o)

12"
Note that whenever
n*(1-8)—¢>0,

%—’;‘ < 0 and thus m* also (weakly) increases in 5. Now consider the case when
n*(1-pB)—e<0.

Then,
1/2
L R N O

Thus for all such 7, m* = 1 and does not change with 3!!. We conclude that m* always

(weakly) increases in f.
Rewriting (3) we get

¢ =2(fm"+ (1= P)n) =2(n—F(n—-m’)). (35)

As m* (weakly) decreases in §, so does the term —f (n—m*) and thus the entire

expression (35).

INote that this situation, where %% > 0, is a result of the discrete setting. In a continious-time

setting is does not appear.



CHAPTER 3

Club-in-the-Club: Reform under
Unanimity™

with Erik Berglsf, Mike Burkart and Guido Friebel

Abstract

In many organizations, decisions are taken by unanimity giving each mem-
ber veto power. We analyze a model of an organization in which members with
heterogenous productivity privately contribute to a common good. Under una-
nimity, the least efficient member imposes her preferred effort choice on the
entire organization. In the presence of externalities and an incomplete charter,
the threat of forming an “inner organization” can undermine the veto power of
the less efficient members and coerce them to exert more effort. We identify the
conditions under which the threat of forming an inner organization is never ex-
ecuted, and under which inner organizations are equilibrium outcomes. Finally,
the members’ welfare can be both higher or lower under the simple majority
rule than under unanimity, thereby providing a rationale for the emergence and
diversity of decision rules.

1 Introduction

Coordination of individual actions is the core problem that a society must solve to
assure the well-being of its members. Much of economics focuses on the markets; ar-
guably, organizations are an equally important coordination mechanism. When study-

ing organizations, economists typically presuppose the existence of a governance system

*We have benefited from comments by Tore Ellingsen, Chloé Le Coq, Sergei Guriev and seminar
participants in Berkeley, Moscow (CEFIR), Munich, Oxford, Stockholm (SITE) and Toulouse(IDET).
Financial support from the Bank of Sweden Tercentenary Foundation (Burkart) and Jan Wallander’s
and Tom Hedelius Research Foundation (Paltseva) is gratefully acknowledged. All remaining errors
are our owrl.
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consisting of rules, penalties or transfers. Club theory, for instance, assumes that there
is a system of transfers, taxes and entry fees that can be used to make members of a
club behave in a common interest (e.g., Cornes and Sandler, 1996). Similarly, organi-
zation theory presupposes the existence of a principal who coordinates the members of
an organization through the use of a host of monetary and non-monetary instruments
{e.g., Milgrom and Roberts, 1992).

In many circumstances, cooperation and organizations exist in the absence of a com-
prehensive governance system. Rather, agents sharing a common form a “loosely knit”
group. For example, sovereign states may come together to coordinate their action in
specific areas, such as economic policies, protection of the environment or defence. But
a priori, there is no structure in place governing how decisions are taken to pursue the
common goal. The states must first sort out how to decide. Similarly, associations,
political parties, NGOs all share the feature that in early stages of their existence their
governance structure is highly incomplete or non-existing. In all these cases, there is
initially no other decision rule but unanimity, as pointed out by Rousseau.!

Unanimity grants each member of an organization a veto right, thereby protecting
her against coercion or what de Tocqueville (1835) called the “tyranny of the majority”.
But the flipside of unanimity is slow and inflexible decision-making and underprovision
of the common good. Heterogeneity is key here: Members who are less committed or
less productive can veto any proposal to increase contributions (effort) to the common
good. The problem of holding back other more productive members becomes partic-
ularly severe when there are complementarities between the members’ contributions.
In the presence of such “weakest-link” effects, a member who invests little limits the
amount of the common good for the entire organization.

This paper argues that organizations operating under the unanimity rule can pro-
vide more public goods than preferred by their least committed member. The mech-
anism that can overcome the veto power of least committed members is the threat of
forming a “club-in-the-club”. Suppose more committed members can form an inner
club whose members cooperate more intensively. When staying outside is costly, the
possible formation of an inner club constitutes a threat. In response, the least com-

mitted members are willing to contribute more to the public good in order to undo

1“Indeed, if there were no prior convention, where, unless the election were unanimous, would be
the obligation on the minority to submit to the choice of the majority? How have a hundred men
who wish for a master the right to vote on behalf of ten who do not? The law of majority voting
is itself something established by convention, and presupposes unanimity, on one occasion at least.”
Rousseau, 1672.
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the attractiveness of a club-in-the-club. Conversely, more committed members may
then prefer not to execute the threat. They may be better off having single member-
ship in the initial club at an increased effort, compared to having dual membership in
both the initial and the inner club. Thus, unanimity does not necessarily constrain an
organization to the pace of its least committed members.

To develop our argument we analyse the provision of a public good by an organiza-
tion in which decisions are taken by unanimity. The club good is produced through a
Leontief technology with each member’s effort as the inputs. Though effort should be
broadly interpreted as any costly contribution to a common good. The members differ
in terms of their effort cost. We exclude governance or transfer mechanism that can
induce club members to exert more effort than they individually prefer. Given each
member has a veto power, one would expect that public good provision is determined
by the “weakest-link”, i.e., the member with the highest cost of effort.

In this setting, we show that the mere possibility of forming a club-in-the-club, to
which only high-effort providers have access, can increase the amount of club good
provided by the entire organization. Weaker members increase their effort in order to
avoid that the inner organization forms. Thus, the threat of forming a club-in-the-club
limits the leverage of the veto power for less committed members, and unanimity does
not necessarily lead to stagnation. Despite their veto powers, weaker members exert
more effort than they individually prefer.

Alternative reasons why less committed members may refrain from vetoing like
reputation or log-rolling rely on repeated interaction. By contrast, our mechanism
functions in a static model with heterogeneous members. The threat of forming a
club-in-the-club has, however, bite only if two conditions hold. First, the statutes of
the organization must not exclude the proposal to form an inner organization, because
otherwise less productive members could veto it. Hence, constitutional incompleteness
that makes it hard to incentivise and coordinate members in the first place, can help
to reform the club through the threat of inner club. Second, in order to constitute
a threat, forming a club-in-the-club must involve deadweight losses, i.e., the value
from belonging to the initial club must decrease. It is important that this affects each
member of the initial club.

We show that the threat of forming an inner organization may also be executed
in equilibrium. The inner club is only formed when the original club is sufficiently
heterogeneous, and the deadweight loss of forming an inner club is sufficiently small.
Put differently, the possibility of clubs-in-clubs may lead to more integration if the off-
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equilibrium threat makes all members increase their effort, but also to less integration
if the threat is executed in equilibrium.

Given the drawbacks of the unanimity rule, the question arises whether organiza-
tions would fare better under an alternative decision rule. We compare the welfare
implications of the simple majority and unanimity rules and show that neither of them
dominates. Our analysis suggests that the relative productivities of the median vs. av-
erage organization member are the crucial determinants for the welfare ranking. More
specifically, when these types are relatively similar, majority rule is superior. When the
median member is much more productive, unanimity dominates because the "tyranny
of the majority" entails substantial costs for weak members. This explains observed
diversity of decision rules across organizations as well as across subject matters within
a given organization. In addition, it provides a rationale why members of an organi-
zation may voluntarily renounce their veto right and subject themselves to the will of
future majorities.

Throughout the paper, we will illustrate our theory by using the example of Euro-
pean integration. Since the foundation of the European Union (EU), or at least since
its first enlargement, the risk of the formation of an inner core has exerted consider-
able pressure on member states to further integrate despite veto rights. For instance,
the EU appeared incapable of reforming prior to the 1992 Maastricht Treaty. Then,
the economically strongest members proposed a reform, the introduction of a common
currency. As in our model, the threat of inner club open only to countries that meet
the Maastricht criteria led to wide-spread reform efforts, in particular in economically
weaker Euro candidate countries. Recently, however, efforts to further deepen Euro-
pean integration have slowed down, and most observers attribute this to the increased
heterogeneity following the Eastern Enlargement. In our model, higher heterogeneity
goes together with an increasing risk of a club-in-the club, a risk that is reflected in
the current discussions to create a two-speed Europe. Finally, this risk is also accom-
panied by efforts to alter the decision-making process in EU institutions. Although
the attempt to install a Constitution failed, we witness a general shift from unanimity
decisions to (qualified) majorities. We believe that our theory can account for im-
portant aspects of the constitutional dynamics in Europe and in other international

organizations.

The threat of an inner organization and its possible execution parallel arguments put

forward in the literature on secession. Our mechanism is similar to the one in Buchanan
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and Faith (1987) on ”internal exit” as an alternative to "voting with your feet”. They
derive an optimal tax rate as the tax rate that maximizes tax revenue without triggering
secession. In Bolton and Roland (1997) secession reduces private income as a result of
lost agglomeration economies or efficiencies, but avoids the "tyranny of the majority”
by creating more homogenous political entities.? The focus of our paper is, however, not
so much on secessions — that is, the complete separation of federations — but rather on
the creation of costly internal structures. Further, we emphasize the potential function
of the inner organization threat as a mechanism to discipline less committed members.
This contrasts with Gradstein (2004) who argues that secession rights, while protecting
minority rights, involve inefficiencies in bargaining processes. In our model, internal
threats can increase efficiency (because they can induce higher effort), or decrease it (as
the formation of an inner club entails a deadweight loss). An additional distinction is
that the above papers consider majority voting, while we concentrate on the unanimity

rule, reflecting organizations with highly incomplete constitutions.

Our model predicts that organization members may benefit from foregoing veto
power and subjecting themselves to the will of the majority. This result is related to
a growing literature analyzing how constitutions form, in particular, what determines
the voting rules of a society. Aghion and Bolton (2003) identify a trade-off between
minority protection and flexibility. To adapt to changes, a society must offer transfers
to some individuals to prevent them from exercising their veto right. Hence, a society
may under the veil of ignorance decide to replace unanimity by some type of majority
voting. Messner and Polborn (2004) take a complementary view and show why societies
may opt for supermajorities rather than simple majority. In their model, young people,
who vote today over tomorrow’s decision rule, anticipate that they will benefit less
from reforms when they are old. Hence, they want to have more power about future
reforms, which gives them an incentive to agree on a supermajority rule. Erlenmaier
and Gersbach (2004) argue that first best outcomes can be achieved under unanimity,
provided that it is supplemented by a number of constitutional provisions, such as
bundling of projects. Compared to all these papers, our model is more parsimonious,
in particular excluding side payments. In addition, we focus on the effects of inner
group formation on the efficiency of an organization in the absence of constitutional

rules, i.e., under voluntary cooperation.

2Bordignon and Brusco (2001) point out that constitutionally defined secession rights involve a
trade-off. While these rights reduce the cost of an actual break-up ex post, they increase the likelihood
of this outcome.
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Harstad (2006) compares flexible cooperation where organization members can de-
cide on the speed of integration to rigid cooperation where all members go at the same
speed. While addressing similar issues, his model does not consider the disciplining
role that a threat of an inner club has on weak member. In Dixit (2003) this role is
played by network externalities. Due to these externalities, agents may sequentially
adopt an innovation (or join an organization) even if it would be in the collective in-
terest that the innovation were not introduced. That is, adoption is the individually
rational, unless agents can coordinate their actions. In our model, weaker members are
in a similar situation — they would prefer the threat of forming an inner organization
not to exist. In addition, stronger members can execute the threat and form an inner
organization, a possibility not explored by Dixit.

The paper is organized as follows. Section 2 outlines and solves the basic model
which abstracts from the possibility of inner clubs. Section 3 introduces this possibility
and examines the impact that threat of an inner club has on the initial organization.
Section 4 derives the conditions under which an inner club is formed and characterizes
the equilibrium outcomes. Section 5 discusses key assumptions. Section 6 compares
the organizations operating under unanimity and majority rule. Section 7 concludes.

All mathematical proofs are relegated to the Appendix.

2 The Curse of Unanimity

We consider an organization with N members, who produce a club good.> The pro-
vision of the good increases in the size of the organization and in the effort e of the
members. Inspired by Leontief partnership models (e.g., Vislie, 1994), we assume that
the amount of club good is determined by the smallest effort in the organization, scaled
by the size of the organization: N minley, e, ...en].

The utility of each member increases in the consumnption of the club good and
decreases in the amount of effort provided. The benefit from consumption is the same
for all members, whereas the effort cost differs across members. Member ¢ € N has
effort cost ;e2/2, and the type parameter 6; follows an equidistant distribution with
support [0, 0]. Occasionally, we refer to ¢ as the most productive or “strongest” type,

and to 0 as the least productive or “weakest” type and use “stronger” and “weaker”

30ur interest is how an existing organization responds to new challenges for which its members
have different preferences. We, hence, abstract from the question of whether any given member has
an incentive to leave the organization or whether outsiders would like to join.
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when comparing types. Assigning rank 1 to the strongest type 8, the cost parameter
of the member with rank 7 is

1—1
N-1

0 =9+ @-9)

and the productivity difference between two adjacent members is constant and equal
to

1 _

Given that the public good is produced with a Leontief technology, member #’s payoff
is
y(eh 6) - anjn{el, ..GN} — 9163/2

As the members have different costs, their preferred amount of public good differs.
Hence, some members could offer side payments to others in order to influence their
effort choices. Since we focus on the threat of forming a “club-in-the-club” as a mech-
anism to overcome the opposition of individual members against reform proposals, we
deliberately abstract from transfer payments.

We model the production of the club good as a two-stage game. In the first stage,
members vote on a minimum effort level in the club and in the second stage each
member exerts an effort.* Individual effort levels are verifiable and each member com-
mits herself to exert - at least - the effort level agreed upon in the voting stage. That
is, underprovision is infinitely punished. At the same time, the voting outcome is not
binding from above, thereby allowing for the opportunity of joint welfare improvement.
This asymmetry reflects our interest in the constraints that unanimity imposes on or-
ganizations. However, unilateral overprovision is never an equilibrium outcome due to
Leontief technology.

The voting procedure parallels that of the continuous-time ascending-bid auction
(Milgrom and Weber, 1982):®> An uninterested agent (“auctioneer”) proposes a sequence
of continuously increasing effort levels {e} starting with the initial level e = 0. After
each proposal agents decide whether or not to vote in favour of a further increase in the

common effort level. Once a member “leaves the auction” by voting against an increase,

4Given the Leontief technology, exerting more effort than other members is a pure waste. Hence,
there is no loss of generality in assuming that the organization votes on a common (minimum) effort
level as opposed to a menu of type-contingent efforts.

5In standard voting procedure agents vote over pairs of alternatives and the winner in one round
is posed against a new alternative in the next round. Under the unanimity rule, this procedure may
easily fail to generate a unique winner. The ascending procedure is motivated by our focus on the
impact of the weakest member on the club production.
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she cannot “return” by supporting any subsequent proposals. Given the majority rule
m the voting continues as long as at least share m of members vote for an increase
in effort. The “winning” effort level is the one at which the voting stops. Under the
unanimity rule (m = 1), the voting stops once a single member votes against a further
increase in effort. Accordingly, the option to withdraw from the voting confers a veto
power on each member. After the voting stage, members simultaneously choose their
effort and the public good is produced.

In this game, any outcome in which all members exert some common effort e &
[O, N/ @] can be supported as a Nash equilibrium, where N/ is the effort maximizing
the payoff of the weakest type. Efforts above N/@ are never an equilibrium outcome.
This is due to the Leontief technology and the punishment for underperforming, making
unilateral deviations non-profitable.

More precisely, any effort e € [O, N/ 9] can be supported in an equilibrium where at
least two members withdraw from the vote at some eV € [0, €] and where all members

\4

choose in the production stage the same effort level e. Indeed, given some e*, member

1’s decision problem at the implementation stage is
erznzm‘g (Nmin{e,ei} — 9ie?/2) .

Member i’s best preferred choice ef = N/f; exceeds e, as e < N/§ < N/f;. Thus,
member 7 always chooses e; = e, since any effort e; — e > 0 would be wasted. That
is, unilateral overperformance (e; > e) is never profitable. In this case, the voting
outcome €¥ needs not to be binding as all members can agree on exerting higher effort
e> ev.

At the voting stage the only deviation for member 4, that influences the outcome
of the game, is to withdraw prior to €. This deviation is profitable iff ¥ > N/&,.
In fact, by withdrawing at e} < N/f; and choosing e} = N/0; in the implementation
stage member 7 attains her first best. Since this applies to all members 1 =1, .., N,

eV <N/§ 1)

must hold in equilibrium. Consequently, any effort € > N/# cannot be an equilibrium
outcome. Indeed, if everyone but the member N chooses e, member N’s unilateral
underperformance (e} = N/8 < e) is both profitable and compatible with the voting
outcome as N/8 > €' by (1).

It is well known that input games for a team with a Leontief technology have a
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continuum of Nash equilibria and that these equilibria can be Pareto-ranked.® This
also holds for our voting game: all members prefer the Pareto-dominant equilibrium
with e = N/6 which we use as a benchmark in the subsequent analysis.

Thus, our framework generates an outcome that is in line with the widespread belief
about the drawbacks of unanimity rule:

Proposition 1 Under unanimity, the weakest member of the organization executes her

veto power, holding back the entire organization at her privately optimal choice.

Proposition 1 captures the idea that unanimity voting may result in the weakest
member blocking any attempt to increase organization-wide effort. In principle, una-
nimity may well favour stronger rather than weaker members of an organization. For
example, more productive (and wealthier) members would exercise their veto power if
the organization were to vote on redistribution. However, we have chosen to analyse
the wide-spread view that unanimity protects particularly weak members and slows

down reforms (e.g., Erlenmaier and Gersbach, 2004).

3 Undermining Veto Power

Under unanimity the weakest member cannot be overruled to exert more effort than her
privately optimal level. This veto power is, however, undermined once some members
can form or threaten to form an inner organization with the purpose of providing an
additional public good. We extend the game and allow a subset of members to form an
“Inner organization”. We will use three terms: First, “initial organization” is defined
as an organization in which no inner organizations form, and no additional effort is
induced by the threat; second, “reformed” organization is defined as equilibrium with
no inner organization and a higher organization-wide effort due to the threat; third,
“divided” organizations refers to outcomes in which the threat of forming an inner
organization is executed in equilibrium.

The members of an inner organization continue to be members of the initial, hence-
forth “outer” organization. Instead of adopting a multi-task framework (Holmstrom

and Milgrom, 1991) which views inner and outer club efforts as substitutes, we assume

6The inevitable free-riding problem in teams where the members’ inputs are substitutes can be
avoided when inputs are strict complements. For such teams, there exists a linear (balanced-budget)
sharing rule that implements the efficient outcome as a Nash equilibrium outcome (Legros and
Matthews, 1993; Vislie, 1994).
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negative externality in consumption: An inner organization with n members reduces
the utility of consuming the outer public good for all N agents by An with A > 0. The
deadweight loss A is meant to capture the notion that the formation of an inner club
causes its members to divert attention and effort from the outer organization.

The production technology of the inner organization is similar to the one of the
outer organization. Membership in the inner organization generates additional per-
capita benefits of n(er, ~ eow), where e, (eow ) denotes the minimal effort exerted
by anyone who is a member of the inner (outer) organization. Notice that the efforts
of members are still complements in the production functions of the inner and outer
organization, but that members of the inner organization now have the possibility to
exert additional effort.

To keep the analysis tractable, we abstract from the possibility of multiple inner
organizations and allow for at most one inner organization. Furthermore, the inner
organization must have at least two members (n > 2). This is a natural restriction
because an inner organization provides a public - rather than private - good to its
members.

We use the term constellation for a partitioning of members into an inner organiza-
tion with n < N members, together with the associated effort levels in the outer and
in the inner organization. The payoff of type ¢ who is a member of both the inner and

the outer organization is
yi = n(erm — eout) + Neow — An — 0:62/2.
The payoff of type j who is only a member of the outer organization is
y; = Nepy — An — Gjejz»/Z.

Each member can freely decide whether she wants to join the inner club. Hence,
the formation of the inner club is not subject to unanimous approval, the constitution
of the initial organization is incomplete.

In general, the formation of an inner organization would depend on how agents
coordinate, for instance who determines the effort level ey, and/or the size n of the
inner club. We intentionally abstract from members’ coordination mechanisms and
let nature choose ef,, instead of analyzing the game with an arbitrary agenda-setting
procedure. This allows us to identify all constellations that can be supported as Nash
equilibrium outcomes which we believe to be per se of interest. In addition, these
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constellations constitute the constraints of any potential decision-maker’s optimization
problem, who - by virtue of an imposed extensive form game - sets the agenda.

The production of the outer and possible inner club goods takes place in three
stages. In the first stage, members vote on the minimum effort of the outer organization.
As before, voting follows the ascending procedure under the unanimity rule. In the
second stage nature draws an inner club effort level e;,. Following the logic of the
model, we restrict the possible draws of nature to ey, > epu:- Having observed ej,,
all members have the option to simultaneously subscribe to join the inner club. By
subscribing, a member commits to exert ey,. Otherwise, she gets infinitely punished.
Non-subscribers cannot be members of the inner organization, irrespective of their
subsequent effort choice. In the final stage, all members simultaneously choose their
effort and the club goods are produced.

Nature’s draw ey, is strictly binding in the sense that inner club members have
to exert exactly er,, neither less nor more. The draw ey, restricting the inner club
effort levels from below parallels the assumption in the voting stage. The additional
restriction of ej, being binding from above is a simplification, introduced to avoid
multiplicity of equilibria. We discuss its implications in section 5.

Finally, we assume that in the first stage members vote non-strategically. That
is, each member’s decision to withdraw from the voting does not take into account
its impact on the subsequent subscription decision of other members. As we show in
section 5, there is scope for strategic voting but it does not change the qualitative
predictions of our model.

The possibility of an inner club can increase organization-wide effort or result in a
divided organization. In the remainder of this section, we analyse the first outcome and
relegate the discussion of the formation of inner organizations to the next sub-section.

The assumption of sincere voting pins down a unique voting outcome, as each
member ¢ withdraws at her preferred effort level N/6;. So the weakest member ends
the voting by exiting at €” = eg,, = N/#. That is, non-strategic voting rules out all
Pareto-inferior equilibria of the basic framework.

If nature draws a moderate level of e, there exist a Nash equilibrium where all
members subscribe to join the inner organization and exert exactly e;,. Consider the
choice of the weakest member when all other members subscribe to e;,. If she also
subscribes, she exactly matches the announced threshold e, as any other effort level
entails an infinite penalty. Alternatively, if she abstains from joining, an inner club
of size N — 1 forms. She then sets the outer-club effort to her most preferred level
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ey = N/6. This option entails lower disutility of effort but also lower consumption
and in addition the deadweight loss A(N —1). Comparing the respective payoffs of the
weakest type

Neyn — 8e3,/2 > N(N/B) — M(N — 1) — 8 (N/8)* /2 (2)

reveals that she prefers to join the inner organization for all efforts

erm € (N/?, N/ +1/2X(N — 1)/@} .

Indeed, solving the quadratic inequality (2) for ey, and imposing the constraint ez, >
eowt yields the above interval.

Suppose type N joins and consider type N — 1. Similarly to the weakest type, if
she does not join the inner organization, she would want to set the outer-club effort
to her preferred level ef,_;, = N/Oy_;. If e/, > N/fy_;1 this deviation cannot be
profitable because type N — 1 has to exert less “additional” effort (er, — ey_1) at
a lower cost than the weakest type who still prefers to join. If ey, < N/Bx_1 her
preferred effort level is not even feasible as the outer-club effort cannot exceed the
inner-club one. This follows from the Leontief technology and the fact that members
of the inner club continue to be members of the outer club. Thus, type N — 1 also
prefers to subscribe to the inner organization. This reasoning applies to all other types
1t =1,.., N—2, and consequently all members joining and exerting e, is an equilibrium

outcome for e, € (N/?, N/ +1/2)M(N — 1)/5}. For future reference, we denote by

ef = N/G + 1/2A\(N — 1)/8 the maximum effort level that is compatible with all N

members choosing the same effort.

Proposition 2 Reformed organizations can emerge for any A > 0 and e, < €. That
18, the threat of forming an inner club undermines the veto power of the weakest member

and increases organization-wide effort.

Unanimity is commonly viewed as preventing majorities from coercing minorities
at the cost of organizational inertia or inability of adjusting. Proposition 2 shows that
this view needs to be qualified: Unanimity need not be tantamount to complete protec-
tion of the weakest members or, equivalently, to the inability to reform. The threat of
forming an inner organization can undermine the veto power of each single member and
may enable the organization to reform. To be an effective reform mechanism, two con-

ditions must hold. First, the statutes of the organization must be incomplete, thereby
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exempting the formation of an inner organization from the unanimous approval. Oth-
erwise, weaker members have no reason to avoid the formation of an inner organization
by exerting more effort, since they can simply veto its formation. Second, the inner
organization must impose some externalities on the outer organization. Otherwise,
the weaker members have no incentives to increase their effort beyond their privately
optimal level. The “reform potential” of an organization, measured by the difference
¢® — N/B, increases with the deadweight loss associated with an inner organization and
with the size of initial organization.”

While the threat of an inner organization can make the initial organization more

dynamic, the organization may also remain in inertia.

Corollary 1 The initial organization is always an Nash equilibrium of the extended

game, irrespective of nature’s drow ey,.

Even in the presence of the threat, the initial organization, that is, the outcome in
which the weakest member imposes his privately optimal choice e} = /6 on the entire
organization continues to be a Nash equilibrium of the extended game. This follows
from the assumption that an inner organization must have at least two members.
Hence, if all other members choose not to subscribe to ej, and exert the weakest
member’s preferred effort level, no single member has an incentive to deviate from this

common pattern.

FEuropean Union and Euro

The European Union offers a good illustration for reforms under unanimity. In
the aftermath of the Second World War a number of initiatives were taken to bring
about cooperation. In 1951 France, the Benelux countries, Germany and Italy formed
the “European Coal and Steel Community” (ECSC) to coordinate in two important
industries. Six years later, on March 25, 1957, the six countries signed the Treaty
of Rome creating the European Economic Community (EEC) to promote trade and
exchange among them.® Achieving integration required removing barriers to trade. In

order to reassure concerned electorates it was agreed that most important decisions

TLet f(N,X)=2A(N —1). Clearly, fv >0, fx >0, and e® = e}, at A=0.

8The signatories stated their determination “to lay the foundations of an ever closer union among
the peoples of Europe” and called “upon the other peoples of Europe who share their ideal to join in
their efforts” thus opening up for new members to join, provided they meet certain criteria (Preamble
to the Treaty of Rome).
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would be taken by unanimity in the Council, the EEC’s main decision-making body
where the governments of all countries are represented.

Already in early stages, there were conflicts about the intensity of these efforts. For
instance, a plan for further integration into a European Defence Community failed in
1954. The French Parliament did not ratify the plan, because of fears that the EDC
threatened France’s national sovereignty. France valued the costs of further integration
efforts higher than its partners and made use of the veto right each nation had within
the European Community (EC).

Despite the veto powers entrusted with individual member states, significant in-
tegration was achieved and membership doubled: Great Britain, Ireland, Denmark,
Greece, Portugal and Spain joined in successive enlargements, often after substantial
domestic political and economic reforms.

During the second half of 1980s, EC Commission President Jacques Delors and
stronger members pushed for further integration. This process resulted in the Treaty
of Maastricht, which states in article 2: "This Treaty marks a new stage in the process
of creating an ever closer union among the peoples of Europe..." The core proposal
was the creation of a common currency area with stringent criteria for joining the
“club-in-the-club”, the European Monetary Union.

Reaching the Maastricht criteria was only possible if countries made substantial
and painful reform efforts. More importantly, these efforts would be more painful
for countries with larger budgetary problems, such as Greece or Italy. However, the
benefits of further integration and the creation of a joint currency would accrue to
all participating members. Arguably, the process of reaching the criteria led to a
revitalization of the European integration process and a phase of growth.

In the language of our model a group of economically stronger countries brought
forward a proposal that was open to everyone. However, inclusion in the new European
club Euroland was only possible after exerting substantial efforts. The threat of forming
such an inner club that would have excluded the “underperformers” seems to have

worked. Countries that wanted to join managed to reach the criteria.

4 Club-in-the-club Formation

We have so far only looked at equilibrium constellations in which there are no inner
organizations in equilibrium. We here explore the set of constellations with divided
organizations that can be supported as Nash equilibrium outcomes for any given dead-
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weight loss A.

Assume an inner organization exists. Because of our assumption of non-strategic
voting, € = N/f. All agents who do not subscribe to the inner club exert this effort
level epy; = €¥ = N/O. As the inner club effort level ey, drawn by nature, is binding,
all members who join the inner organization exert ez,.

For expositional simplicity, we only consider inner organization withn € {3, ..., N - 2},
where the relevant participation constraints have the same functional form. While our
setting allows for n = 2 or n = N — 1, the respective participation constraints are
specific to these two cases. Occasionally, we will comment on the latter cases, but if
not explicitly stated our discussion refers to n € {3,..., N —2}.

We first establish which types are members of both the inner and outer organization.

Lemma 1 Provided that an inner organization of size n € {3, ..., N — 2} is an equilib-

rium outcome, its members are the low ranked (most productive) types i € {1,...,n}.

Given that an inner organization of size n exists, two types of constraints must be
satisfied. First, N — n members of the outer organization must prefer staying in the
outer organization rather than joining the inner organization. Second, the n members
of the inner organization must prefer to stay in the inner organization.

An agent 7 chooses to be a member of the inner organization if the following con-
dition holds:

nlem — eout) + Neow — An — 0;e%./2 > Neoy: — AMn — 1) — 0ie%, /2.

Rearranging yields
nerm ~ €our) = A 2 0: [ef, — epu] /2. (3)
The LHS of this constraint is composed of the per-capita membership benefits of the
inner organization net of the deadweight loss A. Both are independent of the type,
i. The RHS is type i's cost differential between exerting the inner and outer effort
levels. It increases in ¢. Thus, if condition (3) holds for type ¢, it must hold for all
more productive types j = 1,...,i — 1. That is, if type ¢ chooses to be member of the
inner organization, so do types 1 to ¢ — 1. Hence, given the equilibrium inner club has
n members these members must be exactly the n most productive agents. The N —n
least productive agents are only members of the outer club.
The above result implies that an inner organization forms in equilibrium if the

following two constraints are satisfied:

n (e — N/O) — A > 0, [e7, — (N/6)?] /2, 4)
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By [€2, — (N/B)?] /2 > (n+ 1) (en — N/B) — A. (5)

The first condition ensures that the marginal, i.e., least productive, member of the
inner organization prefers to be member in both the inner and the outer organization.
The second condition ensures that the most productive member in the outer organiza-
tion prefers to be member in the outer organization only. We assume that type n + 1
does not join in case she is indifferent which accounts for the the strict inequality in
the non-participation constraint (5).

The above discussion makes clear why the restriction to inner clubs of size n €
3,.... N — 2 simplifies matters. For these cases, the participation constraints (4) and
(5) only differ with respect to the the size of the inner club and the marginal members’
productivity. For the inner club with n = N — 1 members, the non-participation
constraint of type n + 1 is different. If type N were to join the inner organization, all
members would exert the same effort and an inner organization ceases to exist. Thus,
type N would eliminate the entire deadweight loss, rather than increase it by one unit
of A (as in the case of all other inner organizations).® This modification of constraint
5 does not substantially change the analysis, but it leads to a different functional form
of the set of equilibrium effort level ej,. Similar effect appears in the participation
constraint of type 2 in the inner club of size n = 2. As we do not allow for inner clubs
consisting of one member, if type 2 does not join the club, the club fails to form.!°

In what follows, we first establish the conditions for the existence of divided organi-
zation and then characterize constellations supporting inner organizations of different
size.

An increase in the size of the inner organization benefits all its members as it rises
the amount of the inner public good. However, the less productive agents may find
it too costly to join the club and exert the requested effort level er,. Hence, any
inner organization has to strike a balance between size and productivity of its marginal
member. This trade-off has, however, no interior solution if the productivity differences

among (two adjacent) members is relatively small. That is, when the N members are

9The respective non-participation constraint of type N becomes

b le?, — (N/8)*] /2~ (N = 1)A > N(esm — N/B).

10Type 2’s participation constraint becomes

2 (erm ~ N/B) ~ 22 b e, — (V/0)") 2.
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relatively homogeneous, an inner organization never forms in equilibrium.

Lemma 2 The inner club can only emerge if the agents are sufficiently heterogeneous,
N <6/8.

When members are relatively homogenous, the benefit of increasing the size of
the inner organization exceeds the (possibly) adverse effect on the effort levels that
are compatible with the resulting inner organization. As shown in Lemma Al in the
Appendix, for N > 0/ the best preferred effort level of the marginal member of the
inner club, e, = n/f,, increases in n, the size of the inner club.!! As the nature drawn
ern must exceed N/ g, no marginal member would ever subscribe to ey,. Indeed, her
alternative is to exert the egy = N/ 8, which by Lemma A1 differs less from her best
preferred inner club effort level, and does not entail an externality.

For the remainder of this section, we assume that the heterogeneity condition N <
§/6 holds. This is, however, only a necessary condition for the existence of inner
organizations. Rather intuitively, the size of the deadweight loss and the level of the
inner club effort, drawn by nature, also matter. Indeed, even when members are

heterogeneous, divided organizations only exist for certain pairs of (e, A).

Notation 1 Denote by §2 the set of all pairs (egn, \) such that
7‘) fOT’ A S (/\mim /\max]

c |3 3 N\® 2) 3 N (3 N>2 2\
en -_— —_— = '——‘7— -_— — = —_ 3
! !93 !93 [9 93 ’93 '93 19 93

it) for A € (0, Amin)

1 Given that y; = n(ern — N/8) + N(N/8) — An — 0;€2/2 is the payoff of type i who is a member of
the inner organization of size n and the outer organization, type i would choose e, = ef(n) = n/8;.
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iii) for A =0,
S SRR
A O A
where
On_1 (N—l N)2
/\min: - = )
2 91\(&1 [

65 (3 N\°
/\max = %5\ = .
2\0; @

The set €2 is determined by type 3’s participation constraint and type N — 1’s non-
participation constraint. These constraints define the largest set of pairs (es,, A) that
support a divided organization outcome. Indeed, the non-participation constraint of
member 7 is

n(em — €out) — A < On [€3, — ed] /2-

Sufficient heterogeneity (N < 6/8) implies n/6, > (n + 1)/0,41, ie., 0, is increasing
faster than n (Lemma A1l). Therefore, if type 3 does not want to be the marginal
member of the inner organization of size 3, no type k > 3 prefers to be the marginal
member of the inner club of size k. Similarly, if type n wants to be the marginal
member of the inner club of size n, any more productive type k < n has the same
preference. Finally, member N — 1’s non-participation constraint has to be met, as we

only consider inner clubs of size n € {3,.., N — 2}.

Proposition 3 Provided that types are heterogenous, an inner club of sizen € {3,.., N—
2} can form in equilibrium iff the pair (er,, A) belongs to the set Q. Moreover, for each

pair (e, A) the size and composition of the inner club is unigue.

If the deadweight loss A is very high, type 3 refrains from subscribing to the inner
club, choosing to be held back in the outer organization. Similarly, signing up for very
high effort level e;, becomes too costly for type 3, so, again, she stays in the initial
organization. Finally, if the inner club effort level is not very different from the outer
club one, there is little value for the type 3 in joining the inner club and suffering the
dead-weight loss A\. As explained above, type 3’s willingness to join is crucial for the
existence of divided organization of any size.

Figure 1 depicts the set of pairs (A, ey,) that are consistent with the divided or-
ganizations. Drawn in the A-ep, space, the boundaries of this set are two parabolas
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that are tipped to the vertical axis. The outer parabola is determined by the participa-
tion constraint (condition 4) of type 3 and the inner parabola by the non-participation
constraint (condition 5) of type N — 1.

The uniqueness is easily understood by comparing the conditions for the existence
of two inner organizations that differ in size by one member. On the one hand, type &

prefers to be a member of the inner organization of size & if
k(e — N/B) = X 2 6k [e}, — (N/B)] /2

(condition 4) holds. On the other hand, type k prefers not to join the inner organization
of size k — 1 if

(condition 5) holds. The inequality sign apart, these two constraints are identical.
Accordingly, there exists no effort level ey, that can be supported for a given deadweight
loss by more than one inner organization.

More generally, heterogeneity implies that if type & does not want to be the marginal

member of an inner organization of size k, neither of types £+ 1,k + 2, ... wants to be
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the marginal member of the inner club of respective size. Therefore, inner clubs with
non-adjacent size cannot coexist.

By Lemma 1 an inner organization of size n comprises the n most productive
members, which establishes the unique composition of the club.

Now we are ready to study the comparative statics of the divided organization’s
equilibria with respect to the deadweight loss A and inner club effort level ep,. From
Proposition 3 we know that each pair (A, es,) corresponds to a unique inner organization
of size n()\, er,). Given that the size of the inner club is a discrete variable, we do not
study marginal effects. Instead, we describe the set of all the pairs (X, ez,) that lead
to formation of the inner club of size n in equilibrium.

We partition the set § into subsets €2,, each corresponding to the pairs (A, er,)
consistent with an inner organization of size n. Define A, = 6,/2 (n/6, — N/§)2.
Lemma A2 in Appendix A.4 establishes that ), decreases in n for N < 8/4.

Notation 2 Forn € {3,..., N — 2} denote by Q,, the set of all pairs (X, er,) such that
Z) fOT‘ AE ()‘n+17 )\n}

em & ’

i) for A\ =10

L€ |2 Dot O
“ [ 0n+1 0 en 0

Each set €2, is determined by type n’s participation constraint and type n + 1’s

non-participation constraint.
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Proposition 4 Provided that types are heterogenous, an inner club of sizen € {3, ..., N — 2}
can form in equilibrium iff the pair (ern, \) belongs to the set Q.

To understand Proposition 4, suppose first, that the nature draws e;, = n/f,,
and an inner organization of size n forms. By Lemma Al in the Appendix, the best
preferred effort choice of the marginal member ¢ (n) = n/6, decreases in the size of
the inner organization. This in turn implies that N/f < n/f, < N/#,. Thus, when
leaving the inner organization, type n would reduce the deadweight loss by one unit of
A, but would also move further away from his optimal effort level. Hence, whether or
not type n’s participation constraint {condition 4) is satisfied depends on the size of
the deadweight loss.

When the deadweight loss is relatively large (A > \,), type n strictly prefers to
reduce the deadweight loss rather than being a member of the inner organization, even
if nature drew type n’s preferred effort level, e (n) = n/f,. As the deadweight loss
decreases (A € (Ant1, An)), there exist values of ej,, deviating from n/6,, such that
the benefits of being in the inner organization exceed the additional deadweight loss A.
Since type n’s payoff is symmetric and single-peaked in effort, the mid-point of feasible
erm values is n/6,, type n’s preferred effort level. As the deadweight loss decreases
further (A € (0, An41]), the range of ey, values for which type n prefers to be part of
the inner organization becomes larger and includes values for which type n + 1 would
also want to join the inner organization. To restore the non-participation constraint of

type n + 1 (condition 5), the interval

n+1 (n+1_ﬁ)2_ 2\ n+1+ (n+1_g)2_ 2\
Ona Ont1 0 Oni1’ Onan Ont1 0 Ont1

has to be removed from the solution set. Consequently, the solutions to conditions (4)

and (5) are two disjoint intervals when A,41 > A > 0. Finally, for A = 0 solutions are

also two disjoint intervals,
em € {N/B} U [2(n+1) /0,41 — N/O,2n/0, — N/O]

but e, = N /5 violates the constraint that the effort in the inner organization must be
strictly larger than effort in the outer organization.

A noteworthy feature of Proposition 4 is that the maximum sustainable size of an
inner organization decreases with the deadweight loss A. This follows directly from the
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Figure 2:

fact that the critical value of the deadweight loss A, below which effort levels e, exist
that support an inner organization of size n decreases in n.

Figure 2 shows the equilibrium outcomes for inner organization of different sizes.
Plotted in the A-ey, space, the sets of pairs (ern, A) that support inner organizations of
size n—1, n, n+1, and n+2 have an “onion-like” shape with the outer layers enclosing
the pairs compatible with smaller inner organizations. The layers do not intersect due
to the uniqueness established in Proposition 3.

Figure 2 helps to evaluate the impact of the deadweight loss A on the equilibrium
constellations with divided organizations. For a given A inner clubs of different size

can form depending on the generated inner club effort level ey,,.

Corollary 2 Given a deadweight loss A, if there is an effort level er,(n) compatible
with an inner organization of size n, then there exist effort levels ern(n') supporting

each of the smaller inner organizations of size n' < n.

The intuition for this result is as follows: for a given A a club of size n forms
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in equilibrium if and only if the marginal type n prefers to join the club under her
best preferred effort er, = eX(n) = n/f,. Indeed, as long as this condition holds,
an inner club effort level e;, supporting the club of size n is among those that are
sufficiently close to e (n) = n/6,,so that n joins the club, and sufficiently far from the
eri(n+1) = (n+1) /0,41, so that n + 1 stays outside. Assume that a club of size
n forms in equilibrium. As we have seen in the proof of Proposition 3, if, given ey,
type n prefers to join an inner club of size n, type n — 1 prefers to join a club of size
n — 1. It immediately follows that type n — 1 prefers to join a club of size n — 1 under
her best preferred effort eX_,(n—1) = (n — 1) /#,_1. Thus, there exists a e, such that

a club of size n — 1 forms in equilibrium.

Corollary 3 The mazimum size of an inner organization that can be sustained de-

creases (weakly) in the deadweight loss A.

Indeed, a marginal member of an inner club prefers to join the club and face ad-
ditional dead-weight loss A to being hold back in an outer club. Thus, for high A the
difference in the effort costs between the marginal inner club member 6,, and the least
productive type 6 should be be sufficiently high, otherwise 8,, would stay outside. For
a given type distribution it means that the size of the maximum supportable inner club
shrinks as A increases.

To complete the analysis we address the coexistence of initial, reformed and divided
organizations. For any parameter values, the initial organization is an equilibrium
of the extended game. If in addition, the effort e, is not too high, the reformed
organization can co-exist in equilibrium. The divided organization requires sufficiently
heterogeneous members in combination with moderate levels of ey, and deadweight
loss A. Therefore, all three organization outcomes only coexist if the heterogeneity
condition holds and the pair (er,, A) belongs to a subset of .

More specifically, a pair {(e[n,/\) €Q:er <eg=N/O+/2A(N — 1)/5} can re-
sult both in an equilibrium with a unique inner club and a reformed organization with
all N members exerting ej,. (Clearly, the initial organization is also supported.) The
coexistence is due to the fact that an inner club gives rise to a deadweight loss. The
least efficient member may prefer to stay outside if at least one more member stays
outside (that is, n < N — 2). In this case joining the inner club has double cost: it
involves exerting a higher effort ey, and bearing a higher deadweight loss. Instead, if

the other N — 1 types exert e, by joining them the least efficient type faces the cost
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of exerting too high effort but at the same time eliminates the inner club externality.
Thus, the weakest member may choose to join and exert ej, if all the other types join.

Figure 3 depicts the coexistence region of reformed and divided organization.?

Ay

Inner club of
size n

Reformed
organization

Inner club of
size n+1

e e ShRCEa

Figure 3:

Heterogeneity and The Threat of a Two-speed Europe

The founding EU members had at the time quite similar aims and economic struc-
tures, such as the importance of heavy industry sectors and the ambition to coordinate
the steal and coal industries. Through a number of enlargement waves, the heterogene-
ity of EU members increased dramatically, thereby altering matters considerably. With
the southern periphery joining, a new challenged has to be confronted: rather backward
economies had to be developed with the help of structural fonds. Eastern enlargement

increased these necessities, and more funds had to be moved from other budgetary

12This does not hold for the inner organization of size N —1, as member N’s decision to exert either
e or N/ 9 fully determines the equilibrium constellation. That is, divided and reformed organization
cannot co-exist. This constitutes the only qualitative difference of the inner club of size N —1 relative
to all smaller inner clubs.
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items, increasing the potential for disagreement about each member’s financial con-
tributions to the Union. In addition, the Eastern enlargement created or intensified
disputes over other issues, such as social standards and labor market liberalisation.

These developments have resulted in a growing concern about paralysis in the EU,
and it is on this background that discussions about a two-speed Europe have come up.
Interestingly, it was representatives of the founding members, France and Germany
(President Chirac and Former Foreign Minister Joschka Fischer) who proposed to allow
a subset of EU members to cooperate and integrate more. As in our model, more
heterogeneity increases the likelihood of the divided organization outcome. While such
a "club-in-the-club" would facilitate decision-making and stimulate cooperation among
its members, those countries left out would suffer from trade diversion and exclusion
from important decisions.

The intergovernmental conference in Nice in 2001 was supposed to resolve these
problems by facilitating decision-making in the new larger Union and by regulating
the formation of inner clubs. The Nice Treaty succeeded in regulating the formation
of inner clubs in specific areas of cooperation, so-called enhanced cooperation, giving
the right to initiate to the European Commission. However, the attempt to make
decision-making more efficient was widely seen as a failure (Berglsf et al., 2003). As
a result, the European Council in Laeken in 2002 decided to call a convention to
draft a new constitution for Europe. The delegates met under the threat that, if
they failed to agree, a group of countries would form a "club-in-the-club" and proceed
with integration in many areas at the expense of countries left out. The Draft Treaty
regulates the instrument of enhanced cooperation among sub-groups of countries, and
reinforces the sole right of the Commission to formally propose such initiatives (Part
II, Title VI, Chapter III, Article 111-322-329).

In the light of our model, there was hence an attempt to mitigate the threat of inner
clubs by reducing the constitutional incompleteness. The Draft Treaty establishing a
Constitution for Europe was admittedly a break-through in the sense that all members
acknowledged the need for a written constitution, but it failed in the referenda held
subsequently.

5 Discussion

Throughout the analysis, we rely on several core assumptions to keep the model
tractable. We now discuss their implications for the results. The assumption of equidis-
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tantly distributed types delivers a generic functional form for the participation con-
straints of the inner club members. The essential feature ensuring the formation of
divided organization is the heterogeneity of types, that is, the best preferred effort of
the marginal inner club member e’(n) = n/6, decreasing in the club size. We are
confident that any distribution satisfying this property can generate divided organiza-
tion equilibria, though the “thickness” of the Q,-layers would differ as compared to
the equidistant distribution. The distribution has no impact on the formation of the
initial and reformed organizations in equilibrium, as they are solely determined by the
decisions of the least productive member.

Nature’s draw ey, is assumed to be binding not only from below but - unlike in the
voting stage - also from above. This simplifying assumption ensures that the members
of the inner club exert precisely ey, which for a given deadweight loss A yields a unique
divided organization. If inner club members were free to exert a higher effort than
nature’s draw, inner clubs of different size could emerge in equilibrium. Suppose that
a pair (erm, A) supports an inner club of size n. Then, by coordinating to work harder
than er,, the most productive m < n members can form an inner organization in
equilibrium. To see this, consider a point (é;n, ;\> € , in Figure 2. The ray along
the vertical line A = X starting at €, and corresponding to an increase in e, crosses
all the sets Q,_1,82,_9,...,{23.

While we restrict our analysis to a single inner club, the logic of our model seems
compatible with multiple inner organizations. For example, if nature draws two ey,
a plausible equilibrium candidate is a constellation with two inner clubs, the most
productive types being members of both inner clubs, intermediate types joining the
“outer-inner” club and the least productive types being only in the outer organization.
However, the outcomes in an extended framework will depend on the modelling details
such as the assumed interaction between the deadweight loss of different inner clubs,
and single vs. multiple inner club membership.

Finally, we turn to the assumption of non-strategic voting. While it is a standard
assumption in many political economy models, it may be limiting in our framework.
Indeed, the prospect of an inner club provides the members of the initial organization
with the incentive to behave strategically in the voting stage. On the one hand, more
productive types may choose to withdraw from the voting before the least productive
member would pull out when voting sincerely. While this reduces the provision of the
outer club good, it may induce more members to subscribe to the emerging inner club.
On the other hand, less productive members may remain in the voting beyond their
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best preferred level. Though costly, the extra effort reduces the attractiveness of an
inner club, thereby lowering the number of its potential members and the consequent
deadweight loss, or even preventing its formation altogether.

Therefore, allowing for strategic voting would likely alter the effort level of the outer
club and the size of the inner organization. Nonetheless, we would expect to observe
the same types of organizational outcomes: divided as well as reformed and initial
organizations. In addition, the game may feature an equilibrium in which all members
exert an effort below the best preferred level of the least productive member.

It is worth noting that strategic voting entails certain costs but uncertain benefits.
When a highly productive member withdraws early, the outer club good is provided
at the lower level. At the same time, a larger inner club may or may not materialize
depending on the draw of e;,. More generally, the benefits of strategic voting depend
on the extent to which the agent can influence or correctly anticipate the subsequent
decision (i.e., the level e;,). Our setting abstracts from any specific agenda setting
procedure and lets ey, be randomly chosen by "nature". In this hard-to-predict envi-
ronment, the benefits of strategic voting seem particularly limited, making the sincere

voting assumption less restrictive than it may seem at first glance.

6 Unanimity vs Majority Rule

The preceding sections show that unanimity gives rise to two potential costs. If it is
not possible to form an inner organization, it results in holding back the more efficient
members. If an inner organization can be (and is) formed, the unanimity rule brings
about a deadweight loss associated with divided organizations. This suggests that the
unanimity rule may be inferior to other decision rules, such as the simple majority.
In what follows we compare organizations operating under the simple majority and
unanimity rule.

We consider two N-member organizations with different voting rules, each playing
the extended game of section 3. As before, voting follows the ascending procedure, but
under majority rule it ends once the median type has chosen to “leave the auction”.
Again, we assume that in the second stage nature draws a (potential) inner club effort
that exceeds the one voted upon in the first stage, i.e., e, > egye. The purpose of our
analysis is to compare the ex-post social welfare in these two organizations. To measure

welfare we use the sum of all members’ utilities (a Benthamite welfare function).'?

13While this choice may be questioned as we assume non-transferable utility, there seems no obvious
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To keep the comparison tractable, we consider an organization consisting of three
types: 6, = 0, 63 = § and 6, = af+(1—a)f. Subsequently, we refer to this organization
as the organization A(c). In addition, we impose two restrictions. First, we assume that
the members are sufficiently heterogenous, i.e., 3 < 6/8. This assumption replicates the
condition in Lemma 2 ensuring that divided organizations are feasible under unanimity.
Second, we only consider a € [1/2,1]. For a = 1/2, organization A(a) is simply
the three-type version of the previous equidistant distribution. For a > 1/2, the
distribution becomes skewed to the left. That is, the median type is closer to the most
productive type. We abstract from cases o < 1/2 where the majority of members is
less productive than the (hypothetical) average type. This restriction is in the spirit
of our paper that focuses on ways of overcoming the power of weak members to hold
back the organization.

If an inner club emerges in equilibrium, the welfare of organization A(a) is

3
W2 = 3 (2(erm — eou) + 3eous — 27 — 863, /2)

i=1
If instead all members exert the same effort in equilibrium, the resulting welfare is

3

Wn:@ = Z (36 - 9162/2) .
i=1
This case comprises two equilibriums outcomes: the initial organization with e = egus,
and the reformed organization with e > egy.
To evaluate the welfare under the two voting rules, we need to characterize the set

of equilibrium outcomes in either case. Consider first the unanimity rule.

Lemma 3 In organization A(c) under the unanimity rule, initial, reformed and di-

vided organizations can oll be supported as equilibrium outcomes.

Similarly to the N-type case, voting in the first stage results in epy; = 3/8, which
is the effort exerted in the initial organization. The reformed organization can be

supported for any er, € (3/5, 3/0+1/4)/ 9] As we do not allow for inner clubs

of size 1, the only possible inner club of organization A(a) has exactly 2 members.

alternative welfare function. For instance, one typically cannot Pareto-rank the outcomes under these
voting rules.
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Adapting the participation constraints (4) and (5) to organization A(a), we obtain the

conditions for the existence of an inner club n = 2

2 (erm —3/0) —2X > 02 [eF, — (3/6)%] /2 (6)

0 [ef, — (3/6)*] /2 = 3 (e — 3/0) +2X (7)

Solving the system (6) and (7) we get that an inner club can emerge for A <
2
g
2 (2-3) and

€ € |mMax -|— 4 — 3 4)\ §>2 ﬁ
n Vo 92 92 B2 92 6 )

While the productivity of type 2, i.e., value of a, affects the range of ey, in divided
organizations, it has no impact on the initial and reformed organization. In these latter
cases, the outcome is solely determined by the weakest type.

As type 2 is the median voter in organization A(a), the outcome of the voting
at stage 1 under majority rule is equal to her preferred effort level 3/6,. Therefore,
the outer-club effort exerted under the majority rule is higher than the one under the

unanimity rule. Not surprisingly, this affects the feasibility of an inner club.

Lemma 4 In organization A(a) under the majority rule, both initial and reformed

organizations are equilibrium outcomes, whereas a divided organization never emerges.

Indeed, the only feasible inner club in this case is the one of two members, with type
2 being the marginal member. Since type 2 is also the median member, she can impose
her best preferred effort choice on the initial organization. Given that the provision
of the good depends on the size of the club, type 2 would never opt for a divided
organization.

Initial and reformed organizations can form for the same reason as under the una-
nimity rule. Given that the other 2 members exert effort er,, the weakest member’s

decision is determined by the participation constraint (2) adapted to epw = 3/6s:

3ern — Be2. /2> 3(3/65) —2)\ — 0(3/62)% .

_ 2
The resulting set of effort draws e, € (3/ 04, % +4/9 (%) + 9—} supports reformed

organization outcomes.
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Lemmas 3 and 4 enable us to compare the welfare under the two voting rules.
Clearly, the social welfare under either rule depends on the parameters, notably the
deadweight loss and the productivity of type 2. This also applies to the ranking of the
two rules. We consider two particular cases: An organization with the median type
being close to the average, and another organization with the median type being close
to the most productive type. In either case, we assume zero deadweight loss associated

with an inner club.

Lemma 5 For A =0, there exist sufficiently small non-negative € and 0, such that in
the organization A(a)
a) if « =1/2 + £ the majority rule results in higher welfare than the unanimity rule.

b) if instead @ = 1 — §, the unanimity rule dominates.

Note that A = 0 implies that the reformed organization ceases to exist under either
rule. Therefore, the only feasible constellation under the majority rule is the initial

organization with welfare

3 (8+6,+6) (3\*
WMaj—3*30—2“_—2_—(§;> .

Under the unanimity rule, there are two possible outcomes: the initial organization

0+0,+8 2
W3;®:3*3%—(——+5—LZ(%>

with welfare

and the divided organization with welfare

2 = 2
n=2(, y_ 3 g8 i 3_6(3
Win“(em) = Zz:; (2 (e[n i 35 5 Ein + 3.0_ 2\ 3 .

In all three cases welfare depends on the distribution of types (captured by the para-
meter «), which we omit for notational simplicity.

The welfare ranking between the outcomes under the unanimity follows from a
revealed preference argument. Since types 2 and 1 self-select into the inner club, they
must be better off than in the original organization. As the formation of inner club does
not impose any externality (A = 0), type 3 is equally well off in either organization.
Hence, for any eflort level ey, that supports a divided organization, W72 (er,) > Wi o,
Consequently, the majority rule dominates if Wys,; exceeds the largest possible value
of Wiz (ers). Similarly, unanimity is superior if W% is larger than Wayy;.
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Lemma 5 is best understood by considering first why W(}f@ > Wisag, that is, why
unanimity dominates when the median type is relatively productive (result ). The
social cost of the unanimity rule is that types 2 and 1 are held back in the initial
organization. The social cost under the majority rule is the underprovision by type 1,
and the overprovision by type 3. For a close to 1 the best preferred efforts of types
1 and 2 are very similar. Under majority rule, underprovision by type 1 becomes
negligible, while type 3 overprovides almost the entire difference between type 1’s best
preferred choice and his own. Under the unanimity rule, the two efficient types deviate
from their preferred level by nearly the same absolute amount. Since a given deviation
is less costly for more productive types, the two deviations of types 1 and 2 under the
unanimity have lower social costs than the one deviation of the least efficient type under
majority. This is an clear-cut example of the tyranny of the majority: the outcome
under majority not only hurts the weakest member, but also yields a lower welfare for
the entire organization. Nonetheless, it is preferred by the majority of its members.

To establish the dominance of the majority rule (result a), we need to compare the
welfare of the divided organization under unanimity W2 (er,) with the welfare of the
initial organization under majority Wh,;. When the types are equidistantly distributed
(a =1/2), the cost of type 3’s deviation under majority is not too large. At the same
time, the consumption benefits are considerable as the amount of the outer public good
is set by the median type for the entire organization. Under unanimity less outer public
good is produced (level effect) and the benefits of the inner club only accrue to type
1 and 2 (size effect). For @ = 1/2, the size of these two effects ensures that welfare
under unanimity is lower than under majority.** By continuity, introduction of small
positive deadweight loss A preserves the ranking in both results a) and b).

While the above examples are specific, the respective ranking of the decision rules
can be attributed to effects that we believe to be sufficiently general. To see this,
consider organizations with many members whose distribution has the following prop-
erties: It is unimodal or equidistant, the median type is at least as productive as the
average type and the distribution tails are sufficiently heavy, that is, sufficiently many
members are either highly productive or unproductive.

The equilibrium outcomes for these organizations parallel those in Lemmas 3 and
4: All three types of organization can form under unanimity, while only initial and re-

formed organizations emerge under majority rule. In fact, the inexistence of a divided

'4The deviation cost under unanimity may be higher or lower depending on the drawn e, but it
never outweighs the consumption benefit effects.
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organization under majority can be proven for the equidistant distributions (Appendix
A.8). Intuitively, skewed distributions can only reinforce this result: Higher produc-
tivity of the median type reduces the incentive to form an inner organization. Thus,
the model implies that enhanced cooperation among a subset of members (divided
organization) emerges only in organizations operating under the unanimity rule.

As for the welfare ranking, we expect the unanimity rule to dominate when the me-
dian member is considerably more productive than the hypothetical average member.
In this case, the best preferred effort choice of the less productive members and of the
median type differ substantially. Hence, majority entails high social cost of overprovi-
sion, while unanimity avoids it.!® In addition, the formation of an inner organization
partially solves the problem of more productive members being held back under una-
nimity. This advantage fades as the externality associated with the formation of the
inner organization increases, making a divided organization more costly.

By contrast, the majority rule is superior when the median type is close to the aver-
age type. Here, the potential cost advantage of the unanimity rule is outweighed by the
consumption benefits of the majority rule. Both the level effect and the size effect are
present also in many-members organization. Moreover, the presence of the deadweight
loss in the divided organization under unanimity further favours the majority rule.

This reasoning and Lemma 5 lead us to conclude that there is no universally optimal

rule for decision making in different organizations.
Proposition 5 The majority rule may be superior or inferior to the unanimity rule.

This result is compatible with the existence of organizations operating under differ-
ent decision rules, including unanimity and simple majority. Moreover, organizations
which happened to adopt an inferior decision rule perform worse. Hence, one would
expect those to be eventually crowded out. Based on such a selection argument, our
model predicts that organizations in which median and average member differ substan-
tially operate under the unanimity rule. If instead median and average member are
relatively similar, we expect the organization to be governed by a majority rule. This
line of reasoning also applies to organizations with multidimensional agendas. Within

15A similar logic also applies to the reformed organization outcomes under the two voting rules for
moderate values of A.

16 As shown above, the initial organization under unanimity rule dominates the majority outcome
if the distribution of types is highly skewed. Hence, large values of A do not necessarily imply that
unanimity is inferior.
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a given organization, the decision rule may vary across issues, reflecting the differences
in distribution of the members’ preferences over each agenda issue.

As organizations evolve over time so may their decision rules. For instance, members
may become more heterogeneous, say because their productivity develops differently
or because new members join the organization (for reasons outside of our model). If
the organization operates under unanimity, these changes increase the likelihood of
a divided organization outcome with the associated deadweight loss. To avoid this
loss, members could respond by “coordinating” on the reformed organization outcome.
Alternatively, they may agree to adopt a majority rule, as it precludes the formation
of an inner club. This constitutional change results in a higher organization-wide
effort, and may be interpreted as a way of institutionalizing the reformed organization
outcome, feasible under unanimity. However, the abolition of the unanimity rule may
well reflect the power of some members rather than overall welfare considerations.

Finally, Proposition 5 provides a rationale why members of an organization may
voluntarily renounce their veto right and subject themselves to the will of future ma-
jorities. Suppose members of the organization do not know their type at the time
of writing the constitution. Assume further that the agenda setting procedure is suf-
ficiently complex and hard-to-predict, eliminating all incentives to vote strategically.
Being ex ante identical, all members have the same preferences over the decision rules,
determined by the expected payoff of the average type. Scalar 1/N apart, this objec-
tive function coincides with the chosen Benthamite welfare function. Consequently,
the members’ choice follows the above welfare ranking, and for some distributions of
types they all unanimously choose the majority rule. Hence, our model can albeit in a

restrictive setting explain the emergence of decision rules.

7 Concluding Remarks

The paper presents a theory of loosely-knit organizations. While members have a
common interest, there is no governance mechanism in place that enforces contributions
to the common good. Hence, organization-wide decisions must be taken unanimously,
granting each member veto power. We show that there are nonetheless ways for such
organizations to avoid being held back by its weakest members. By threatening to form
a club-in-the-club, members that are less interested or less productive can be induced
to contribute more to the common good than their best-preferred level. Key for this

mechanism is that the formation of a club-in-the-club imposes a deadweight loss on all
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members, but benefits only for those who join the inner club. Thus, unanimity does
not preclude reform, in the sense of all members exerting more effort than is preferred

by its weakest members.

We also show that identical organizations can end up quite differently: some may
stagnate at the level preferred by its weakest members, others may reform, and yet
others may be divided by the formation of an inner club. Furthermore, the divided

organization outcome is more likely, when members are more heterogenous.

By contrast, organizations operating under majority rule never divide and thus
avoid the deadweight loss. Nonetheless, majority rule does not necessarily dominate
the unanimity. The welfare ranking of the two decision rules depends on the difference
between the median and the average organization member. This provides a rationale

for the emergence and diversity of decision rules in different organizations.

We have illustrated our theory by the process of European integration: the EMU
and the introduction of the Euro seem to have worked very much like a threat of
an inner organization, which was avoided, because candidate countries made massive
reform efforts. However, with increasing heterogeneity, EU decision-makers seems to
have realized the risks of creating inner organizations - the two-speed Europe. They
do counter this risk by two instruments: trying to channel the desires of members
who want to go faster by the so-called enhanced cooperation, and a general tendency

towards replacing unanimity votes by qualified majorities.

We believe that there are many more applications of our theory: the dynamics of
research centres often exhibits similar tensions between individuals who are more or less
committed to research, which often leads to infighting and the creation of sub-research
centres. Many sport leagues suffer from a similar tension between high performance
teams and those that lag behind, and there has been a threat of top teams to create

their own superleagues, be it in basketball or football.

Our paper is only a first step to a more systematic analysis of loosely knit orga-
nizations and the club-in-the-club phenomenon. Strategic voting and the possibility
of multiple competing inner clubs are extensions that we believe to be particularly

interesting.
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A APPENDIX

A.1 Lemma Al

Here we characterize how the preferred effort choice of the marginal member of the inner
organization e} (n) varies with the size of the inner organization and the productivity

difference between two adjacent members. Given an inner organization of size n exists,
ey (n) = argmax {n(e, — N/O) + N?/0 — An — 0,e2/2 =n/6,}

Lemma Al: For N < 0/, n/0, increases with n. Otherwise n/0, decreases with

n.

Proof. Substracting (n + 1}/0,., from n/6, yields
nfny1 — (n+1)0, _ ((n+ 1)(0ns1 = 0n) = Ony1]

9n9n+1 9n9n+1

Using the definition 6,,; = 0 +n(0 — 8)/(N — 1) and 0, — 01 = (6 — 8)/(N — 1) we
obtain

[(n+1)(0 - 8) — (N - 1)8 —n(0 - 8)]

1
(N = 100011

g [0 —Ve) >0, and only if NO—F <0
nVn+1

A.2 Proof of Lemma 2:

Proof by contradiction. If an equilibrium with an inner organization of size n < N
exists,
nlerm — NjB) = A > 6 [éh, — [N/0)*] /2
and
€In > €0ut

must hold. Setting ey, = N/8 + § and inserting it in the first condition yields

6 6,62
(5(TL — N?) > 3

This can only hold if (n — N6,/8) > 0 or, equivalently, (n/6, — N/6) > 0. Using the
definition

+ A

= ——[(N —n)i + (n—1)6],
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the difference (n/6, — N/6) can be written as

(N—-1n N
[(N =n)+ (n—1)§] ~7>0'

Rearranging yields
(N —n)

0 [(N —n)f+ (n—1)d]
which contradicts N > 6/6.

(6—-Ng)>0

A.3 Proof of Proposition 3:

The participation constraint (4) of type 6,,, the marginal member in an inner club of

size n, can be rewritten as
- O(n—1)+0(N —n -
(e~ N/B) 2z LD BN vy o

or, equivalently

09 (em+N/9)> > NO=0 1 (v 2en ®

”(e’“N/e)(l N-1 2 = N-1

Similarly the non-participation constraint of the type 6,1 can be written as

[ef = (N0} 2+ X (9)

[n+ 1] (ern — N/6) (1— 64 (eIn+N/9)> _No-0

N-1 2 N-1
(As before, if type n + 1 is indifferent, she does not join). Define a function of =

B0 (et N/D)
N -1 2 )

F(z) =z (ern — N/0) (

As the LHS of inequalities (8) and (9) coincide with F(n) and F(n + 1) respectively,

an inner club of size n can form in equilibrium if

NO—0
> =
- N-1

holds for z = n, but fails for z =n + 1.

F(z) [, — (N/0)*] /2 + A (10)

We begin by proving uniqueness. As by construction e;, > N/8,

8 (em + N/0) 0—6 (N/6+N/6
1 <1_N_1( )

1
2 2

0—
N —
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Given that the types are heterogeneous (N < 0),

< 0.

6—0 (N/O+N/D (N-1)6—~NO+N§ NO-—-0
—N—l( 2 ): N-1 T N-1
Thus, the coefficient of z in F(z) is negative, that is, F(z) is decreasing in z. As the
RHS of (10) is a constant for given model parameters and ey, there will be at most
one 7 such that

MO0 e, — ) 24,

Fint1) < S20 (e - Y] j2+

which proves the uniqueness part.
To prove existence, we need to show that for any pair (ern, A) € £ the following
two conditions hold:

0

Fe) > Ml v 24, (12)
N6 -7 o
F(N-1) < N—T[ezn~(N/9)]/2+A, (13)

From the continuity of F'(.) it follows that there exists a n € [3, N — 2] such that the
system (11) holds, which, in turn, implies that this n is the equilibrium size of the
inner club.

We start by showing that inequality (12) holds for any (e, A) € . By definition
of F(.) inequality (12) can be rewritten as

3(em — N/6) — X > 05 [eF, — (N/0)?] /2.

Solving for ey, shows that inequality (12) is satisfied for any (A, e,) such that
; (3 N\’
AL = —— = 14
<3(2-7) (1)
< |3 3 N)2 2A 3 (3 N)2 2) 15)
€rn -_— — -_— = = o _— = = - 1.
! b3 03 6 03" 03 0 6 03

The set Q is clearly a subset of the set defined by (14) and (15) as the set 2 is
determined by further restrictions in addition to the restrictions (14) and (15). Thus,

and
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as the inequality (12) holds for any pair (ey,, ) satisfying (14) and (15), it also holds
for any pair (erm, A) € Q.

Now we show that condition (13) holds for any pair (ey,, A) € €. Similarly to above,
(13) is equivalent to

(N =1) (ern = N/B) = A < O [eh, — (N/B)] /2.

Solving for e, yields that the inequality (13) is satisfies for any (A, er,) such that

Ov-1 (N—=1 N\?
A > - = 16
2 ( On_1 [ > (16)
and
e € (—oo, —00), (17)
or for any pair (A, es,) such that
Ov-1 (N=1 N\?
A< ——— 18
2 ( Onv_1 0 > (18)
and
2
N-1 N-1 N 2)
<_Oo’ o1 \/(91\1—1 o ?) - 9N~l>
ern € (19)

2
N-1 N-1 N 2)
U (GN—1 + \/<0N~1 - 7) o 9N—1’oo> ’

As above, the set ) is a subset of the set determined by inequalities (16),(17), (18)
2 2
and (19). Indeed, for both ) > 2=t (é\’_l - il’—) and ) < fa=t (A’—“—l — ﬁ) there are
N—1 6 2 On—_1 0

additional restrictions imposed on ey, in the set 2. Thus, inequality (13) is satisfies for

any pair (e, A) € Q.

A.4 Proof of Proposition 4

An inner organization of size n € [3, N — 2] is a Nash equilibrium if the constraints (4)
and (5) are satisfied and e;,, > N/ holds. Solving inequality (4) we obtain

] for A > A,

2 (20)
) -2 fordza

9]
Ay
3
m
| mamsanasn |
£ls
|
TN
£
|
=iz
N’
|
S
£ls
+
TN
s
|
=iz
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Similarly, inequality (5) yields

(—00, 00) for A > Anq1,

2
okl n+l _ NY© . _2)
e € < 00, Ornt1 \/(9n+1 5) 0ﬂ+1i| (21)
i for Apys > A
n+1l ntl N 2
U !i0n+1 + \/(9n+1 5) 9n+1’oo)

Before solving the system (20) and (21) and checking whether ez, > N/0, we establish
two useful results.

Lemma A2: A\, > A\,

Proof. Consider the function

2

1/N-—-z z—1= z N

Az) = = _ 2
(=) 2<N—1Q+N—19)((N—$Q+Ma) 9)

and note that A(n) = A, and A(n + 1) = A1

OA(z) :_@—NQ)ZQ(N‘@") (V-2)8+ (N +2 - 2)8) <0 if 2<z<N
RE 7 (V- 1) (F=20 + £220)" B

Thus A‘n, > An-}—l- |

Lemma A3: For every A < M1, it holds that
2 2
n+l (n—i—l_ﬁ) 2 Sn_ (i_l) 2 (22)
0n+1 9n+1 9 9n+1 971 gn 9 en

n n N\ 2x n+1 <n+1 N)2 2X
— + —_— =} -—> + -—=] - 23
gn \/<0n 9) 971 9n+1 \/ 0n+1 0 9n+1 ( )

Proof. Consider first inequality (22). We define a function Fi(A) on [0, Any1] where

2 2
A= (2 AY R (el (el Mo
977. 077. 0 9,,1 9n+1 9n+1 0 9n+1

At X =0
n n N n+1 n+1 N
FO=————-=1}— — - = =0
1(0) On <9n 9) <9n+1 <9n+1 9))

and

| =
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Moreover, whenever defined

F
OR() _ 1 ~ 1 0

2 2
oA g no Ny 22 g ntl _ N _2X
n 6. @ b n+l Ont:i 0 Ont1

Indeed

Thus, Fi(A) is a decreasing function of A and Fi(A)],,, < 0. This proves inequality
(22).
Similarly, to prove inequality (23) we define a function F(A) on {0, Ayy1] Where

n n N\? 2x n+1 n+l N\? 2A
F“”‘e—ﬁ\/(a‘?) ‘e—n‘(e—n;ﬂ/@m %) —em>

From Lemma Al it follows that at A =0

1
FZ(O):2<0£—TH_ >>o

9n+1

Moreover,

IR\ _ 1 . 1 _ 9B

Tl ey

Thus, F3()) is a increasing function of A and Fa(A)|,,4 > 0. This is equivalent to

n <n N>2 20 n+1 <n+1 N>2 2X
— + —_——— ) == > + -—=] - R
gn gn 9 gn 9n+1 9n+1 9 9n+1

thereby proving inequality (23). |
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Using Lemma A2 and A3, we can now describe the entire set of joint solutions for
(20) and (21). For A > Ay, the inequality (20) and hence the system has no solution.
For A, > A > Apy1, the intersection of (20) and (21) results in

n n N\> 2\ n n  NY* 2x
S Y (AL ) RCACROY (AR Do 24
m g, \/(en 9) n 9n+\/(9n 9) 0, (24)

According to Lemma A3,

nt+l (n—i—l_i\/_)z_ 2X ono_ (ﬁ_ﬁ)z_g’l
0n+1 9n+1 a 6n+1 en en a en
n, (3_£)2_25>ﬁ_1+ (n+1__f_i)2__m_,
en gn 9 en 6n+1 9n+1 9n+1

Hence, the intersection of (20) and (21) for Ap; > A >01is
e ~-9-2)
ﬂ _2x ndl ntl _ N o 2x
Or 5 T Bn g1 Ont1 ?) Ont1
e[n 5 (25)
ntl n+1 N 2\ n n N 2\
U(elﬁ\/(eiﬁ?) -2 (3-8 *a}
For each A >0
n_ J(n N\ _2 n_ f(n NN
On 0, 0 0, O, 6, @) @

Thus, e, > N/0 is satisfied for any e;,, belonging to the sets (24) and (25).
Imposing the restriction e;, > N/ on the intersection of (20) and (21) for A =0

and

D

gives

n+1l N _n N} (26)

e € |2— — =,2— — =
! { Onit 0 On O
Thus, (24), (25) and (26) describe the set §2,. This concludes the proof of Proposition

4.

A.5 Proof of Lemma 3

Existence of the inner organization for any draw ey, follows from the assumption that

the inner club must have two members. Solving the participation constraint (2) for
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N = 3 yields the maximum e, compatible with all three members exerting the same

effort. As for the divided organization, solving inequality (6) yields
for A > Ag

2
g (-2— - %) . Solving inequality (7) we obtain

em € | —00 §— Q U §+ ﬂ 00
" A e A A
For A < Xy, the solution to the system (6), (7) and the constraint er, > egu is
e e lmaxd 34 22 (Z_§>2_éi 2, __§>2_@
" 9 V70, b ) 620 b, 6) 02

A.6 Proof of Lemma 4:
Existence of the initial organization follows from the same argument as in proof of
Lemma 3. is trivial. The effort in the reformed organization must satisfy the inequality

3 (eIn - 3/92) - A Z 93 {e?n d (3/92)2] /2
as under the majority rule eg,: = 3/6,. Solving it for e, we obtain

— 2 - 2
3 g — 0, 4\ 3 g — 0, 4
€ |2 —1/9( = +2,244/9( = +21.
“ \/<992> 99\/(992> 4

g

Moreover, the constraint ey, > egu: = 3/62 must hold. As for non-negative A

— 2 — 2
3 9—92> a3 (9-@) 3
=+ 9 = +=>=+ 9 = = -
5 \/ ( 89, 77 80, 0,

and
0 00, g "6 6y

the reformed organization can form for the effort levels

— 2
3 g — 0, 4)
n€ | 3/02,=+1/9 = + =
. /29\/(%) 9

| I |
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We prove the inexistence of a divided organization by contradiction. If there are
only 3 types, the only inner organization possible is the one of size n = 2. If it forms,
the marginal member is type 2, and the following conditions must hold:

2(em — €out) — 2X > 05 [e2, — [eow]’] /2, (27)

and
€m > €0ut,

where egy: = 3/602, the best preferred outer club effort level chosen by the median type
- type 2. Setting ey, = 3/02 + 4,6 > 0 and inserting it in equation (27) yields

02 (.3
25 —2x> 2 (262
_2<592+6>,

or equivalently,

026+2A+%62,

which never holds, and consequently the constraint (27) is also violated.

A.7 Proof of Lemma 5:

For A = 0, the solution of (6), (7) and the constraint e;, > 3/0 yields

34 3
n€ = =——=|. 28
“ <9 07 9} (28)
Denote the upper bound of the solution to (28) by
4 3
8,
€ = — — =
In 92 0

The social welfare under the unanimity rule in case an inner club forms is equal to

2 i 2
wr= E : 3 3 b 3 0/3
5;2(6,]”) = <2 <61n - 5) + 35 - 5€?n> + (35 - —2— <§> )

i=1

21 €2
dep,+=—-L(@H+0
emt o5~ o @6

The social welfare under the unanimity rule if an inner club does not form is

g 0 2
Wit = 3*32—(—9‘1—?+—9)<2>

9 2 0

)2 (50 — (8 + 02)) -

DO | =
DI w2
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Note that for any e, satisfying (28)
Wimt(em) > WiR? (29)

as in the absence of deadweight loss (A = 0) the utility of types § and 65 is higher when
they join the inner club, and the utility of the least productive type does not differe in
these two cases.

Since an inner club never emerges under the majority rule (4), the social welfare is
equal to

3 (0+0.+0) (3
Watai = 3x3— - — - (=
Maj *35, 2 (92>

_ %(%>2<592_<g+9>>-

The following proof is divided into two parts. Part i) shows that if the distribution
of types is equidistant (o = 1/2) or sufficiently close to it, the social welfare under
majority rule exceeds the maximum social welfare under the unanimity rule. Part ii)
establishes that if the median type is very productive (« close to 1), the social welfare

under the unanimity rule is never less than the one under the majority rule.
i) We start by showing that for & = 1/2 the majority rule dominates:
Wite; > nel?xW{;:?(e,n).

Lemma A4: For a = 1/2 the effort level that mazimizes W5 (ern) does not support

an inner club n = 2.

Proof. The function Wj7?%(er,) is a quadratic function of ey, and reaches its maximum
at e}, = 4/ (0 + 0,). However, e}, exceeds g52:

8 8 3
* =8
In" € 38+0 0+0 0
30° + 997 — 469

(30+0) (0+0)0
26" + 56° + (20 — 9)°
(36+0)(+0)0
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Thus, the maximum social welfare in case inner club forms is achieved under ey, =

) .
€5, and is equal to

8 3\ 21 1/ 8 3\ -
b (@) 0+3 09/ 20 4\g+0 0 (32+9)
Consider the difference between the social welfare under the majority rule and the

unanimity rule:

Witag — Won > Wirey — W52 (272)

27 8 3\ 21 1/ 8 3\? -
6+46 (Q+0 0)+29 4(Q+9 9) (‘+ )}
1 4809 —270* + 118"

= Z(H“Q) =2 = 2

0 (0+19)

1 - 4807 — 2762 + 117

> 2 (0—0) === (30)
1 2162 + 115

= -(0—-0) ——>
4( )92(9+Q)2

where the inequality in (30) follows from 0 > 0. Hence, Ws,; > Wy, for a = 1/2,
and by continuity we can conclude that the result also holds for sufficiently small A > 0
and § > 0, such that o = 1/2+ 4.

ii) Now we want to show that for a sufficiently close to 1 and sufficiently heteroge-
neous types unanimity is more efficient than majority. Let’s compare the social welfare
under majority rule with the social welfare of the original club (that is, the welfare

under unanimity rule when the inner club does not form):

Lemma A5. For A\ = 0 and 0 > 20, there exists a non-empty set F(0,0) =
{a:a € (ar, 1]} with

(20— 6) + /120" — 1200 + 6°

- [ <1
or 20— 9)

such that
Wil > Wira;. (31)
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Proof. As 0, = aff + (1 — a)f, W(?Z@ — Wara; can be rewritten as

W=~ Wapas = %(%)2(55_(9_%))_%(_93;)2(592_ (6+9))

~9)° [0 ~0)a* + (20— 6) o~ 20]

9%a -
= —2 0 (9
29°62

So WP — Ware; > 0 for the values of a satisfying
(f—8)a*+(260—0)a—20>0"

Since a € [0,1], the set F(8,8) of a such that inequality (31) holds is non-empty iff

— (20— 0) + /128" — 1209 + 62

= <1
2(0 - 9)

which is equivalent to
(0 —20) (6—96) >o0.
|
As shown above (see (29)), Wi? < Wi=2(ern). Thus, it follows from Lemma A.7
and inequality (29) that if o € F(8,8) the social welfare under unanimity (no matter

if the inner club forms or does not) exceeds the one under majority.
Wi erm) > WE > Wiges.

By continuity, this result also holds for sufficiently small positive A.

A.8 Inexistence of Divided Organizations under Majority

Proof by contradiction. If an equilibrium with an inner organization of size n < N

exists,
n(em — eouw) ~ A > Oy, [e%n — eQOuJ /2 (32)

and

€In > €0ut

must hold where epy; = 2N/ (8 + 6). Setting ey, = 2N/(8 + 0) + § and inserting it in

equation (32) yields
G 2N
§—A> 2 (26——= +46%),
TR ( 8+0 )
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or equivalently,

Given N < /8, n/6, decreases with n (Lemma A1) and

n 2 2(N-1)
max— = — = —— "’

"8, 0 (N—-20+8
Hence, if the condition (33) holds for some n, it must be true that
2 2N
—_> .
b G+6
Inserting the explicit expression for 2/6, and rearranging yields

(N=1)(6+6)>N[(N-2)8+0] 0> (N*—3N +1)4 +6.

Since N2 — 3N + 1 > 0 for N > 2, condition (33) never holds, and consequently the

constraint (32) is also violated.






CHAPTER 4

Protection for Sale to Oligopolists™

Abstract

This paper modifies Grossman and Helpman’s canonical "Protection for Sale"
model by allowing demand linkages and oligopolistic competition. It shows that
increased substitutability between products weakens interest groups’ incentives
to lobby. For the case of one organized and one unorganized industry, we obtain a
particularly simple result: as product substitutability increases, the protection of
the organized industry’s product falls, whereas the protection of the unorganized
sector’s product increases.

Empirical studies of the "Protection for Sale" model have suggested that the
U.S. government’s trade policy decisions are overwhelmingly determined by a
concern for welfare maximization; the alternative interpretation of the paper is
that the original model overstates the lobby groups’ desire for protection.

1 Introduction

Recent theories of endogenous trade policy suggest that trade policy is determined
through interaction between organized lobby groups and privately interested policy-
makers, rather than by a benevolent social-welfare maximizer. While there are many
variations on the theme (see Rodrik (1995) for a review), Grossman and Helpman’s

(1994) "Protection for Sale" model has been the most influential by far. Grossman

*I am grateful to Tore Ellingsen and Victor Polterovich for advice and encouragement. I also thank
Gene Grossman, Giovanni Maggi and Torsten Persson for valuable comments, as well as seminar
participants at Stockholm School of Economics and Princeton University. Jan Wallander’s and Tom
Hedelius’ Research Foundation is gratefully acknowledged for financial support. All remaining errors
are my own.
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and Helpman (henceforth GH) explicitly describe a mechanism through which interest
groups’ contributions influence the policy-maker’s decision for trade protection, pro-
viding micro-foundations for the previous approaches. The model’s predictions for the
equilibrium protection pattern relate the industry’s trade tariff to import demand elas-
ticity, state of organization, import penetration and other variables, thereby providing
a coherent framework for empirical testing.

As is well known, GH neglect some important issues. In particular, they abstract
from production linkages and strategic market interactions. Indeed, factor-specific
production in GH implies that different lobbies do not compete in the factor market.
Hence, their interests are only opposed to the extent that each industry wants to in-
crease its profits by raising the price of its own good, while all other organized industries
aim at reducing the same price in order to increase their members’ consumer surplus.
That is, political competition among the lobbies arises purely from the desire of the
members of different industry groups to protect their interests as ordinary consumers.
This feature of GH has caused concerns about the interpretation of the model.! To
add a more realistic justification for the political rivalry among the organized groups,
Gawande and Bandyopadhyay (2000) introduce supply-side interactions through a sin-
gle importable intermediate input. Cadot, de Melo and Ollarreaga (2001) strengthen
the degree of inter-industry interactions even further, assuming that the industries
compete for a common scare resource and each good is produced using other goods as
intermediate inputs. These extensions help obtain predictions consistent with the ob-
served stylized facts, e.g., escalation of protection rates with the degree of processing,
or higher average protection for poor countries.

This paper instead focuses on demand-side interactions, addressing the rivalry be-
tween the organized groups that arises due to the substitutability between goods. It
studies the impact of demand linkages on the determination of trade policy, and the
intensity of inter-industry lobbying competition.

The consumers’ utility function in the original GH model is assumed to be quasi-
linear, implying that the demand for each product is independent of the prices of the
other products. Besides, the GH model considers a small and open economy, so that
the producers face perfectly elastic demand. Thus, the prices in other industries do not
affect the producers’ incentives to lobby. To address the inter-industry competition in

lobbying and its impact on the trade policy, resulting from the demand-side interac-

!See e.g. Baldwin and Robert-Nicoud (2006).
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tions, I relax these assumptions and allow for both demand linkages and imperfectly
competitive industries. More precisely, I consider a utility function that admits cross-
price effects on demand and assume that each good is produced by an international
oligopoly and sold in internationally segmented markets.

The first part of the paper shows that the presence of substitutes may reduce inter-
est group incentives to lobby due to competition in the goods market. If demands are
interdependent, an increase in the price of a good causes demand to shift towards its
substitutes. A decrease in the price of the substitute has a similar effect. The interest
group takes this shift into account when lobbying the government to increase the price
of its own good (as a producer receiving profit from selling this good) and reduce the
price of all other goods (as a consumer who wants to maximize her utility). There-
fore, the lobbying strategy of an organized industry becomes less aggressive. To put
it differently, introducing substitutability produces more aligned interests between the
interest groups. As a result, other things equal, economies producing closer substitutes
(or having a more competitive industry structure) should experience more moderate
protection rates. That is, with an increase in the degree of substitutability, the protec-
tion of the organized industries falls, and the protection of the non-organized industries
increases, relative to the first-best benchmark.

The result suggests a new explanation for an observed empirical puzzle. Studies
devoted to empirical testing of the GH theory find that the government puts very
low weight on the campaign contributions relative to the welfare loss. That is, the
government behaves almost as a social welfare maximizer and trade policy deviates
surprisingly little from the first-best,? thus causing a concern about the empirical sig-
nificance of the GH model. E.g., Gawande and Krishna (2002) write that "..it is
enough to cast doubt on the value of viewing trade policy determination through this
political economy lens". There have been several attempts at modifying the model
to explain low protection rates. For example, Gawande and Bandyopadhyay (2000)
introduce political competition between the upstream and downstream producers, and
Gawande, Krishna and Robbins (2004) introduce counter-lobbying by the foreign orga-
nized groups. This paper provides an alternative explanation, suggesting that smaller
deviations from the first-best protection rates may result from the weaker incentives
to lobby caused by the substitutability effects.

The second part of the paper addresses the impact of product substitutability on

?E.g. Goldberg and Maggi (1999); Gawande and Bandyopadhyay (2000).
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lobby formation. The original GH model assumes an exogenous lobby group structure.
A natural question to ask is thus why are some industries organized and others not.
In the GH model, the interests of different industry groups are opposed to each other,
so if an additional lobby formation stage is introduced in their model, all industries

would get organized (in the absence of the lobby formation costs).?

However, in the presence of demand linkages, at a sufficiently high degree of substi-
tution a non-organized industry becomes protected without paying for it. The reason
is that the organized industry cannot lobby to increase its own price without losing a
substantial part of its consumers switching to the cheaper (but similar) good. For the
same reason, it cannot lobby for dropping the price of the substitute. Thus, the non-
lobbying industry gets a free ride on the lobbying industry efforts. If instead both these
substitute-producing industries are organized, they both contribute to the government
for (potentially higher) protection. Comparing these two outcomes, it turns out that
the industry may better off not being organized. As a result, with endogenous lobby
formation, fewer industries get organized and lobbying becomes less intense. We find
this free-riding effect to be present for industries with relatively dispersed ownership,
which is in line with Olson’s (1965) interest group size hypothesis.

This paper is not the first to endogenize lobby formation in the GH model or
discuss the possibility of freeriding. Mitra (1999) adds an initial stage to the GH
model, letting the owners of each specific factor decide in Nash equilibrium whether
it is profitable to incur a fixed cost of forming a lobby. Magee (2002) employs a
two-stage game, where in the first stage, industry representatives and the policy maker
determine the tariff schedule and, in the second stage, every firm in the industry decides
whether to contribute to the lobbying effort (detecting is infinitely punished). Both
these papers address the collective action problem at the intra-industry level. We,
instead, relate lobby formation to the inter-industry demand links, thereby avoiding
the issue of exogenous fixed costs.

The remainder of the paper is organized as follows: Section 2 describes the model
setup, Section 3 discusses the equilibrium structure of protection, Section 4 analyzes
the effect of the degree of substitution on the extent of protection, Section 5 studies
the question of the lobby formation in the presence of substitute goods and Section 6
concludes.

3Like GH, we neglect any intra-industry organizational conflict.
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2 The model

There are m+1 goods being produced in an open economy. The domestic price of good ¢
is denoted p;. Good 0 is taken to be a numeraire, so po = 1. The individuals populating

the economy have identical preferences represented by the quasi-linear utility function
U(I07I17"'7I’m) :I0+U(I17"'7Im)7 (1)

where z; denotes consumption of good 4. The original GH model uses the separable
utility function

n
U(.'Eo, L1y ey .'En) = Zp + Zﬂi(asl, ey .'13.,1),
1=1

which implies that demand functions are independent of the prices of the other goods.
I relax this assumption allowing for the cross-price effects. More precisely, I adopt the
quadratic sub-utility function:

m m m m
U(.’I?]7 ceey .Q?m) = ka h 1/2233% — O'Z Z Ty,
k=1 k=1 k=1 j=k+1
where o € [0,1] reflects the substitutability between goods z1, ...zm. As is well known,

the associated inverse demand function for each non-numeraire good % is

m
pi=1—-x;— 021‘]-.
i
For o € (0,1), considering only interior solutions, the resulting domestic demand func-
tion for good 7 is

(1—-0)~ ((m—2)0+1)pk+a§pj

di(p1, ey Pm) = ((m=1o+1)(1—o0)

In words, domestic demand is linear in prices of non-numeraire goods, decreasing in
the price of the own good and increasing in the prices of the other goods. That is,
good ¢ and goods 1,2..i — 1,7+ 1,..m are imperfect substitutes.

Due to the quasi-linearity of the utility function, any income effect is totally cap-
tured by the consumption of good 0. That is, when optimally spending an amount E,
each individual obtains demand functions

T; = di(p), 1€ {1, ,m}

z0=FE— Y _ pdi(p),
k=1
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where p is the vector of domestic prices (pi, ..., pm). The associated indirect utility

function is

V(p)=E— Y ped(p) + U(d:(p), -, dm(P))-

The numeraire good is produced using labor only, with an input-output coefficient
of 1. As the non-numeraire good is freely traded in a perfectly competitive international
market, the wage rate in this economy is equal to 1. The other m goods are produced
by a CRS technology using labor alone, but are sold at internationally segmented
oligopolistic markets. More precisely, good & is supplied by ni > 0 identical domestic
firms and n} > 0 identical international firms, competing in quantities. Thus, the total

number of firms operating in sector k is given by
Ny =ng + nz,

It takes ¢ units of labor to produce one unit of good &, both at home and abroad.*
We assume that each firm is a pure profit maximizer and that the number of firms is
fixed, so that no entry or exit decisions are taken.

Each individual is endowed with some labor and may also own some claims to the
profit of a firm in at most one industry. These claims are indivisible and non-tradable.

The government introduces trade taxes and/or subsidies and redistributes the re-
sulting net revenue from all these taxes equally among the voting population. For each
non-numeraire good, the domestic and the international market are segmented and
production is characterized by the constant marginal costs, ¢x. As a result, firms’ pro-
duction decisions are made separately for the domestic and the international market.
The trade tax revenue is separable in the import and export tax and, as a result, so
is consumer welfare. Thus, the government can set import and export trade policies
separately. In this paper, we concentrate on the government decision about import
tariffs, which determines the production and consumption in the domestic market. We
also assume that the foreign government does not impose any export tariffs on its firm,
so that in the absence of trade intervention of the domestic government, firms at home
and abroad are equally efficient. As we do not study the strategic interaction between
the home government and foreign governments in setting trade policy, this assumption
does not affect the model’s qualitative results.

4The assumption that the domestic and the foreign firm have the same unit cost ¢ is made for
computational convenience. It does not change the predictions of the model.
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We denote the trade tariff in sector ¥ by 7,. Then, in Cournot-Nash equilibrium,
each of the ny domestic firms in sector k solves the profit maximization problem

e ni
Ay Iy (zqs S )o@
% j=1 j=1 s#k \j=1
where ¢; denotes the production of domestic firm 7 in sector &, and qi* denotes the

production of foreign firm 4 in sector k. Similarly, each of the n} foreign firms in sector
k solves the problem

i’ = g |1 ZQi Zfd -0y (Zq + Zq ) (cx+7e)gl . (3)

s#£k \j=1

Solving the system of these equations for all sectors yields the equilibrium quantities
produced by each firm. The symmetry assumption implies that firms within each sector
choose the same equilibrium output at home,

and abroad

6 (1) = q"(7) = gi(7),
where 7 denotes the vector of the trade tariffs (71, ...7,,). Similarly, in industry &, each
firm in the same country earns the same profits, 74 (7) for a domestic firm and 7} (7)
for a foreign firm, respectively. Moreover, from the first-order conditions of the profit
maximization problems for the domestic firm (2) and the foreign firm (3) in sector k,
it follows that the profit is given by

Tt (4)
m(r) = (q)°.

=

kol

)
|

Note also that the market clearing condition implies that

dr(p(T)) = ngs(T) + nigi (7).

The amount of the tax revenue collected by the government (and redistributed to
the citizens) is equal to

= Tnigi()- (5)
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Thus, individual income is the sum of wages, government transfers and possibly claims
to a domestic firm’s profit.

The owners of firms in the same industry may choose to organize and form a lobby
group trying to influence the government in its decision about trade policies. The joint

welfare of the members of such a group 7 comprising share a; of the total population is
Wi(T) =l + nim(T) + o Zpkdk + U(di(p(T)), e dn(P(T)) |, (6)

where [; denotes the total labor endowment of group ¢ members. Note that the vector
of equilibrium prices is, in turn, a function of trade tariffs.

Each lobby ¢ may contribute to the government an amount C;(7) conditional on
the trade policy vector, or, equivalently, the domestic price vector.

The objective function of the government is

ZC Y+aW(T),

i€l
where L is the exogenously given set of organized sectors, ¢ > 0 is the weight the

government attaches to aggregate welfare in the economy, and

Ty=1+ anﬂk(’r) + Zpkdk )+ U(di(p(T)), ... dm(P(T))) | (7)
k=1

is aggregate welfare in the economy.

Trade policy is determined in a two-stage game. In the first stage, lobbies simultane-
ously announce their contribution schedules, i.e., the amount contributed as a function
of the import tariffs vector (note that each strategy of a lobby is a function on the
price simplex). In the second stage, the government chooses policy by maximizing its
objective function over the suggested contribution schedules.

The resulting equilibrium is a set of contribution functions, each maximizing the
welfare of the respective lobby members given the schedules of all other lobbies and
the anticipated tariff decision of the government and the price vector maximizing the

government’s objective function under these contribution schedules.

3 The structure of protection

The problem has the structure of a menu-auction, as characterized by Bernheim and
Whinston (1986). Hence, if contribution schedules are differentiable, they are locally
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truthful around equilibrium, i.e., a marginal change in each lobby’s contribution to
the government resulting from a small policy change is exactly equal to the respective
marginal change of this lobby’s welfare.

Local truthfulness combined with the optimality of the equilibrium price vector for

the government results in the condition (equation (12) in GH)
> VWi(r) +aVW(r) = 0. (8)
i€l
Substituting the tariff revenue (5) and the expression for lobby #’s welfare (6) into
(8) yields

(a+aL)V Znnqu Zpkdk )+ U(di(p(T)), -, dn(p(7))) )
+Z Iy + o) V() = 0,
k=1
where [ is an indicator function taking the value of 1if industry & is organized, and
0 otherwise, and ay = Y ,.; a; is the total share of population in the organized

industries. Simplifying the system (9) (the detailed derivation can be found in the
Appendix) entails the following form for each equation j in (9):

Omy(T (I + a) 87rk Bpk
_ E E E )+ 1
k=1 T 87—7 k=1 (a L) " q]( i 1o

mi(T) = npge(T)
denotes total imports in sector k. In what follows, we shall study the properties of the
system of equations (10).
Before proceeding, we need to establish several intermediate results concerning the

responsiveness of domestic and foreign supply to the trade tariffs.

Lemma 1 The equilibrium quantity produced by the foreign firm in sector k decreases
in the trade tariff on its own good, Tk, and weakly increases in the trade tariff on the
substitute goods, T_i. That is, Ogi(T)/01; <0 if i =k and 8¢ {(T)/01; > 0 if i # k.
The equilibrium quantity produced by the domestic firm in sector k increases in the trade
tariff on each good i = 1,...,m. That is, Oqe(T)/07; > 0 if i = k and Ogx(T)/07; > 0
ifi# k.
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Proof. See the Appendix. m

Lemma 1 follows from two observations. First, consider the own-tariff effect. Due
to Cournot competition and linear demand functions, the home and foreign outputs
in sector k are strategic substitutes. A domestic import tariff in sector %k shifts the
foreign firm’s response curve in the south-west direction. Therefore, an increase in 7y
reduces the output of the foreign firm and increases the output of the domestic firm
in sector k. Now, turn to the cross-tariff effect. The output produced by either a
domestic or a foreign firm in sector £ and the output produced by a foreign firm in
sector j are strategic substitutes. As a result, an increase in 7; induces higher output
of both domestic and foreign firms in sector k.

As the domestic profits are given by relation (4), we immediately obtain the fol-
lowing corollary.

Corollary 2 The equilibrium profit of the domestic firm in sector k increases in the
trade tariff on each good i = 1,...,m. That is, Ong(T)/07; > 0 for all k, j.

Let us now turn to the analysis of equation (10). First, consider the case of a
separable utility function, so that o = 0.° This immediately implies that 8my(7)/87; =
Omy(T)/01; = Bpx/B7; = O for k # 7. In this case, equation (10) becomes

1 o (o e~ (s —ms)| o v

and in the absence of lobbying, the first-best trade tariffs are determined by

= ot [ o~ (st -min) [ (2

Due to imperfect competition in the goods markets, free trade is no longer socially

optimal. But, as in the original GH model, the organized industries experience higher
protection than in the first-best equilibrium. In turn, the non-organized industries are

51t parallels the original GH setting in an imperfectly competitive environment.
5Tt is equivalent to

Tk (2[k+2a) Xk(T> 1 1 <6Pk Y. >
= = + 9Pk 4 . 7
Dk (ﬂ -+ aL> mMi (T) 57’;: T /m; T) PE 312.:"1' 6T}c k(p(T)> N9k (T)

where Xi(7) denotes total home production of good k, Xi(r) = nggx(r). That is, we replicate the
result (12) in Gawande, Krishna and Robbins (2004), up to the foreign lobbies component and the
approximation they use (%ffdk(p(T)) ~ nige(T)).
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underprotected. Indeed, other things equal, equations (11) and (12) differ by the term
1 n_(??rj (T)

(=0m;(r)/or;) 7 Oy 7

having the factor (1+a)/(a+ay) in the latter equation. From Lemma 1, it follows that

—0m;(1)/07; > 0, Om;{7)/07; > 0 and thus, the entire term (13) is positive. As long
as the organized industries do not comprise the entire population (ay < 1), the factor

(13)

(I; + @) / (a + a1.) exceeds 1 for an organized industry (I; = 1) but falls below 1 for an
unorganized industry (I; = 0). Therefore, other things equal, for an organized industry
the tariff is higher than the first-best tariff. Similarly, for a non-organized industry the
tariff set in the presence of lobby groups is lower than the first-best tariff. Note that if
all industries are organized and every voter belongs to some lobby («y = I; = 1 Vj),
the protection rates are equal to the first-best ones. That is, like in GH, the lobbying
efforts of different industries exactly offset each other.

Now, let us see how the relaxation of utility separability influences the equilibrium
tariffs. Once more, we start by establishing an auxiliary result — we want to characterize
the matrix of the derivatives of the import with respect to the trade tariffs. Denote it

by M
6mk

M= (My)=\| = 1<k, j<N.
( k]) (67’_7')’ SRS
Lemma 3 The matric M 15 invertible and its inverse M~ is non-positive, i.e., all

entries of M~ lare non-positive.

Proof. See the Appendix. m
We use Lemma 3 to obtain the expression for the trade tariffs from the system (10).

System (10) in matrix form becomes

6mk
i (Ik + a (97rk Z 8pk
= (> ) +ng(T)
(k:l (a4 ayr) 6TJ
Denote the negative of the matrix M~ by
bu b2 .. bim
B=— (M)vl — b21 b22 b2m

bml bm? bmm
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Lemma 3 implies that each element of B is nonnegative, b;; > 0. Multiplying equation
(14) by B yields

m

Z y (Z ka_:_ai) 87Tk Z gf—j )+ qj( )) R (15)

1
which is equlvalent to the system (10).
Let us analyze the system (15). First, we note that the first-best trade tariffs are

given by equation

T N me (Z (?77']9 Z 6Pk + n* q]( )) )

k=1
As above, we find that if all industries are organized and every voter belongs to some
lobby (o = I; = 1 Vj), the equilibrium protection rates are first-best.

However, unlike the case with a separable utility (system (11)), it does not imply
that the non-organized industries are always underprotected and the organized indus-
tries are overprotected. Indeed, we see that in the presence of substitutability between
products, the trade tariffs are directly affected by the sensitivity of supply and demand
in the other industries and the organizational status of these industries. That is, the
terms corresponding to the reaction of the other industries to the increase in 7;, directly
appear in the tariff equation for industry 7. In particular, the negative effect of indus-
try k being organized on industry #'s protection is weaker if industries 7 and k produce
substitutes. To see this, compare equations (11) and (15) for industry 7. First, assume
that the goods are independent (¢ = 0), so that the tariff for industry ¢ is given by
equation (11) for j = 7. Other things equal, industry k getting organized reduces the
protection for industry 7 only through an increase in o, (as the corresponding factor
(I + a)/(a+ ar) decreases and n,; (0m;(7)/07;) > 0 ). Now, instead, consider the case
when the goods are substitutes and the tariff for industry i is given by equation (15)).
As above, industry k getting organized reduces the industry ¢ tariff through higher
ar in factors (Iy +a)/(a + az) for all s € {1,...,m}, as Ons(7)/87; > 0 and by; > 0
for all 4,j. However, it also has a positive effect on industry ¢’s protection through
an increase in I from 0 to 1 in factor (/x + a)/(a + r). It is unclear which effect
dominates, but this argument suggests that the overall negative impact on protection
of good i resulting from industry k being organized is weaker in case of substitutability
between the goods.

The intuition behind this effect is straightforward: in the absence of substitution,

that is, if the utility function is quasi-linear and separable in goods : = 1,...,m, the
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consumption of each non-numeraire good is fully determined by the price of this good
only. As a result, each organized group has two goals. First, it tries to raise the trade
tariff in its own sector, which increases its market share, the own good price and, thus,
the profit of the lobby. At the same time, it attempts to reduce the tariffs on all other
goods it consumes, as lower tariffs entail lower consumption prices. However, in the
presence of substitution between the goods, such a lobbying strategy may cause con-
sumers to switch consumption from the most highly protected goods to less protected
ones. To limit substitution, organized industries tend to apply more "moderate" lob-
bying strategies. That is, they try to maintain a balance between decreasing the price
of the other goods and increasing its own price.

This effect is best understood in case the ownership of industry & is very highly
concentrated, that is, the share oy, of the population entitled to its profit is zero. Then,
the total share of the population in the organized industries oy does not change when
industry & becomes organized. In this case, the effect of other industries’ price change
on lobby k’s welfare is negligible, so that they have no consumer welfare gain from
the trade interventions in other sectors. Therefore, in the absence of substitutability,
if they get organized, it does not influence the protection of any other industry j #
k (indeed, as a; does not change, equations (11) for tariffs in industries j # kare
unaffected). However, with substitutability between the goods, industry & still lobbies
for additional protection of all substitute-producing industries because it is concerned
with maintaining demand for its own good. That is, it increases industry ¢ protection,

as the term
m

ibi]‘( [k 87%(‘7') - Zb 1 n (97%(‘7')

n 2
atay) © e Ta+ay) © o7y

entering the equation for the equilibrium tariff 7; is positive.

In GH, the interests of different industry groups are opposed to each other. Here, we
see that non-organized industries may benefit from the contributions of organized ones
by "exploiting" the demand properties. We return to this discussion in the subsequent
sections and show that this effect caused by substitutability of products can lead to
free-riding in the lobbying behavior.

The above results are obtained for Cournot competition. However, it is easily seen
that they also hold if we keep the assumption of linear demand and constant marginal
costs, but allow firms to compete in prices in a Bertrand-fashion. Also in this case
does a higher tariff in industry ¢ convert into higher prices and demand shifting away
from sector 7, while higher tariffs in other sectors attract more demand into sector i.
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Indeed, prices are strategic compliments and therefore, they increase in each sector’s
tariffs. From the profit maximization problem it follows that, in equilibrium, higher

domestic prices entail higher domestic outputs

g
g = (Pi - Ci) <—£> »

and the same is true for foreign output in sector ¢ for a given tariff r;

¢ =pi—c—Ti <-§Zﬁ> - (16)

Therefore, domestic output increases in each sector’s tariff and foreign output increases

in all other sectors’ tariffs. As the sensitivity of the foreign price with respect to the
own tariff is never above one (an increase in industry ¢’s tariff is fully captured by
an increase in price only in case domestic and foreign goods in industry ¢ are perfect
substitutes), formula (16) implies that foreign output is decreasing in its own tariff.
It can be shown that under reasonable assumptions, the corresponding matrix M is
invertible and thus the qualitative results do not change.

4 The level of protection

We are not ready to investigate whether, all else equal, more substitutability in con-
sumer preferences causes less protection. To make the analysis tractable, we assume
that there is only one domestic and one foreign firm operating in each imperfectly com-
petitive sector, so that the respective non-numeraire good k is supplied by a duopoly,

ie.,
ng = ng=1,

N, = 2

Furthermore, we limit ourselves to the case of two non-numeraire goods, m = 2, and
assume the marginal costs of production to be equal across sectors, ¢; = ¢o. We con-
centrate on the interior solutions.”

In this case, the profit maximization problem of each domestic firm takes the form

max T = gk [1 = (gx +4i) = 0 (¢-r +05)] —cgr, k=12,

It will be shown in the proof of Proposition 4 that a necessary condition for an interior solution
isa+3a>2.



4. THE LEVEL OF PROTECTION 147

Similarly, each foreign firm solves
max m=q[l—(+aq)—o(ge+a%)] —(c+7e)a, k=12

From the first-order conditions, it follows that for a given vector of trade tariffs
7T = (71, 72), in an interior Nash equilibrium each domestic firm produces
(1-c)(3—20)+(3—20%) e + 07k

= 17
Ak 9 — 402 s ( )

while each foreign firm produces

, 1-0B8~20)-2B~cHTe+o7_
o 19B=20) =20ty .
9—40

The profit in each case is determined by equality (4).
Substituting expressions (17), (18) and (4) into the system (10), we can solve for
the equilibrium trade tariffs. If none of the industries is organized, so that ay, =1, =

I, = 0, the government implements the first-best policy and imposes import taxes

R (o) =3 (o) = 22 (19)

Now, consider the case when only industry 1 is organized and it represents a pro-
portion « of the total population. The resulting trade tariff for industry 1 is given
by

mi{o,,a) = (1-c)[4(a+1)(a+2a)0® +4(c® — 3aa — 22— 3a* — 3a)0®
— (9a® + 260 + 10a + 130” 4 14a) o
+(Ba+a+2)(9a+11e)] * [4(a+2a — 1) (a + 2a) o* (20)
+ (14a — 118ac — 45a° — 81a* + 220) o
+(9a+ 11 — 2) (9a + 11a)] 7",

and the tariff for industry 2 is determined by

(1—c) [4a(a+2a—1)0® — 4 (a+ 20 + 3ac — o” + 3a%) o7

(18a — 26ac — 9a* — 1302 + 1da)o

(3a+a)(9a+1la—2)]* [4(a+2a—1)(a+2a)0* (21)
(14a — 118acx — 45a® — 81a” + 22a) o

(9a +11a — 2) (9a + 11a)] 77,

7o (0, ,a) =

N
N
N
N



148 PROTECTION FOR SALE TO OLIGOPOLISTS

(see the Appendix for the derivation of equations (19), (20) and (21)).

We would like to show that the increase in the degree of competition in the product
market (represented by the increase in the degree of substitution between the products)
reduces the incentives for the lobby to raise its own price and/or lower the prices of
the other goods. Hence, it results in a more moderate equilibrium trade protection for
the organized interest group.

As shown by equation (19), an increase in the degree of substitution decreases the
protection level even in the absence of lobbying — the first-best trade tariffs decline
in 0. The intuition is as follows: A domestic import tax in sector ¢ is aimed at
increasing the market share of the domestic firm.® As the degree of substitutability
increases, the effect of the trade tax in sector ¢ also extends to the firms in sector
—1, thereby increasing their output and improving their market position. Hence, due
to the competition arising from substitutability, the overall effect of a tax in sector ¢
on the firm in sector i becomes weaker, leaving less room for strategic trade policy.
When examining the influence of the degree of substitutability on lobbying, we want
to abstract from this effect. We do it by analyzing how the trade tariffs in a lobbying
equilibrium differ from the first-best trade policy. More precisely, we study the ratios

Ti(o,a,a) =T1;(0,,a) /T,E-) (o), i=1,2,

which we henceforth refer to as relative protection, and their response to the change

in the degree of substitution o.

Proposition 4 If industry 1 is organized, while industry 2 is not, the equilibrium

relative protection of the organized industry decreases with the degree of substitution:

dTy (0, @, a)

o <0

For the non-organized industry, the effect is the opposite — the equilibrium relative
protection increases with the degree of substitution:

dTs (0, ,a)

do > 0.

Proof. See the Appendix. =
It is worth noting that the result of Proposition 4 does not necessarily imply that
the influence-driven protection rates will converge to the socially-optimal level as the

8Subject to the respective loss in consumer welfare and the change in the tax revenues.
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degree of substitutability increases. In fact, for a larger o, the organized industry
is interested in reducing the difference between the price of its own good and the
substitute, not in achieving the first-best outcome. For ¢ = 1, the goods become
indistinguishable from the consumer’s point of view, i.e., industries 1 and 2 face a joint
demand for these goods. Hence, the foreign firms and sector 1 and sector 2 become
identical competitors from the point of view of the domestic organized industry 1, so
it lobbies for the same trade tariff in both industries. However, depending on the
concentration of industry 1 (that is, of the share of population a; = & that has claims
to its profit) this tariff can differ from the first-best level in either direction. If & = 1/2,
industry 1’s members are exactly representative of the entire population — they own
as much of the firm’s profit claims ? as does the average person. Therefore, the tariff
for which the industry is lobbying perfectly matches the first-best tariff. If instead
industry 1 is more concentrated, so that a < 1/2, it cares about the domestic profits,
as opposed to consumer welfare, more than does the average person. Therefore, in this
case, the equilibrium protection rates exceed the socially optimal ones. Similarly, if
a > 1/2, the resulting equilibrium protection falls below the socially optimal level.

Still, if the degree of substitution is not too high, the non-organized industry is
always underprotected as compared to the first-best trade tariff, because

da+ o o
B0 aa) = 3(s§a+ llc)v) =l e <t
and the relative protection rate changes continuously. The organized industry achieves
more than the first-best protection, as
(Ba+a+2) 8(1 —a)

T,(0,00) =3 2022, SU=9)
10,00 =3 10 =) = 1 Gag Tia -2

Therefore, we have the following corollary:

Corollary 5 If the degree of substitutability is not too high, an increase in o shifts the

influence-driven protection rates towards the socially optimal levels.

We have shown above that competition in the lobbying market can reduce the
deviation of the influence-based protection from the first-best level. For example, when

9Note that in case of perfect substitutability, domestic firms in sectors 1 and 2 are exactly identical
as are their profit functions.
10 A5 shown in the proof of Proposition 4, the necessary condition for the interior solution is a3 >
2, which implies that 9a + 11 — 2 > 0.
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every person owns shares of one or the other industry and both industries actively
participate in lobbying, the economy ends up with the socially-optimal trade tariffs.
Corollary 5 demonstrates that competitive pressure in the product market (resulting
from the rise in the degree of substitution) can work in the same direction.

This result suggests a new explanation for a puzzle commonly observed in the em-
pirical studies of GH theory. Most studies report extremely low estimates of the weight
government puts on campaign contributions relative to social welfare.’! That is, the
government behaves almost as a social welfare maximizer and trade policy deviates
surprisingly little from the first-best, which has caused a concern about the empirical
significance of the GH model. For example, Gawande and Krishna (2001) write that
"..it is enough to cast doubt on the value of viewing trade policy determination through
this political economy lens". Recently, several papers have modified the GH model in
order to resolve the puzzle. This research primarily emphasizes the idea of a lobby-
ing competition. Gawande and Bandyopadhyay (2000) introduce political competition
between the producers of intermediate and final goods, Gawande and Krishna (2005)
go even further by bringing in the cross-sectoral connections through the input-output
matrix, and Gawande, Krishna and Robbins (2004) introduce counter-lobbying by for-
eign organized groups. This paper provides an alternative explanation, suggesting that
smaller deviations from the first-best trade policy may result from the weaker incen-
tives to lobby, due to product substitutability. Indeed, all studies cited above are based
on 3-4 digit SIC industry data, which suggests at least some degree of substitutability
between the products of the different industries. Therefore, an organized industry’s
lobbying decisions may well be affected by the potential demand shift effects.

5 Substitutability and lobbying activity

So far, as in the original GH model, we assumed an exogenous lobby group structure.
But why are only some industries organized? In the previous section, we demonstrated
that if industry ¢ is organized, the import tax for the substitute product —¢ increases
with the degree of substitutability. Hence, a sufficiently high degree of substitutability
may entail a situation where a non-organized industry becomes protected without
paying for it. That is, there may be free-riding in lobbying.

Let us illustrate this reasoning with an example. We continue to consider the 2-
sector-2-firm model of the previous section but impose several additional assumptions.

1Gee e.g. Goldberg and Maggi (1999) and Gawande and Bandyopadhyay (2000).
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First, assume that the non-numeraire products are perfect substitutes, ¢ = 1. Second,
assume that the industries have the same size a; = ay; = «. We allow some of the
voters to own no claims to any of the industries’ profit but the labor only, so o < 1/2.
To study the free-riding behavior, we extend the existing game by allowing for an
initial stage 0 of costless lobby formation. In this stage, industries simultaneously
decide whether they are getting organized. The industries deciding to form a lobby
participate in the standard lobbying game in stage 1.

Using backward induction, we start by discussing stage 1. Compare the equilibrium
outcomes under the two regimes: (i) when only industry 1 is organized and (ii) when
both industries 1 and 2 are organized. Once more, we concentrate on interior solutions.

If only industry 1 is organized, the trade tariffs in this economy are determined by
equations (20) and (21) for ¢ = 1. This entails the equilibrium tariffs

(1—¢) Ba+a+2
4 (5a+Ta—-1)

T1(l,a,0) =T2(1,0,0) =7 = (22)
As mentioned above, the import taxes on both goods are the same, even though only
one of the industries is organized. Under perfect substitutability, industry 1 treats the
foreign producers of both good 1 and good 2 as similar Cournot competitors. The
symmetry of the setting implies that the preferred trade policy of the organized lobby
does not differ with respect to the foreign firms in sectors 1 and 2. Thus, the government
also sets identical trade tariffs for these two goods.

In this equilibrium, the non-organized industry 2 gains more from trade protection
than the organized (and contributing) industry 1. Indeed, as the industries are identical
and so are their trade tariffs, the gross welfare levels of industries 1 and 2, that is, the

welfare before the lobbying contributions are paid, coincide. Formally,
Wi (T) = Wi (7),

where T denotes the tariff vector in this equilibrium, ¥ = (71,72). However, the
trade tariffs in this equilibrium differ from the first best level, which implies that the
organized industry makes a positive contribution to the government. Therefore, the
net welfare level of industry 1 is below the net welfare level of industry 2:

Vi(T) = Wi(T) — C1(T) < Wa(T) = Va(T).

In this regime, industry 2 benefits from the trade policy while not paying for it.
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Now, consider the case when the domestic producers of both good 1 and good 2
are organized. If they both participate in lobbying, solving the equation (10) for o =1
and ap = 2a < 1 yields the equilibrium import tariffs

= =~ (l—c¢) 5a+2a+4

~ _= 3 9
71(l,a,0) =72 (Lo,a) =7 1 tailia_o (23)

(see the Appendix). Note that with two industries actively lobbying, the import tax is
further from the first-best level. Formally,

=~ 1-
FrFer(o=1) ="

Indeed, due to the perfect substitutability (¢ = 1) and equal size (& = ap = a),

(24)

industries 1 and 2 have exactly the same preferences. Hence, when they both actively
participate in lobbying, the resulting policy is more biased towards the interest groups’
preferred import tax.

We are interested in the trade-off between the costs and benefits of this bias for
both industry 1, which is lobbying in either equilibrium, and for industry 2, which only
contributes in the second equilibrium. In other words, we want to compare the lobbies’
payofls between these two equilibria. We consider the case when organized industries
play globally truthful strategies, that is when the contributions of lobby 4 are (globally)

equal to the excess of the lobby’s welfare over a certain threshold Bj,
Oj(;,Bj) = max [0, Wj (?)—B]] .

All truthful equilibria are also locally truthful, so in our argument we can rely on the
results obtained in equations (22) and (23).

Note that the tariff given by equation (23) corresponds to the equilibrium when
both organized industries actively participate in lobbying. In the original GH setting,
the interests of different industries are opposed to each other so, if organized, each
industry indeed prefers to buy the protection. However, in the presence of substitutes,
this outcome is not necessarily unique. Indeed, if both industries are allowed to lobby,
but each of them can get protected without paying for it, the game may admit equi-
libria where only one of two organized industries is active. Alternatively, there can
be equilibria where both industries lobby but make different contributions. In what
follows, we concentrate on symmetric truthful equilibria, which seems to be natural

given the symmetry of the setting.
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Denote the truthful equilibrium when only industry 1 is organized by E) and a sym-
metric equilibrium when both industries are organized by Eg». We start by evaluating

the amount of contributions and the government surplus in these two equilibria.

Lemma 6 a) The government is equally well off in F1 and Eygy. b) The total contri-

butions to the government are greater in Eigy than in Ey.

Proof. To understand these results, we need to calculate truthful equilibrium con-
tributions and net welfare levels. In a truthful equilibrium, each lobby j chooses a
scalar anchor B; so that the government would be just indifferent between choosing
the equilibrium policy 7 and the policy 777, which is defined as the policy chosen by

the government if the contributions of lobby j were zero:

779 = argmax Z Ci(T,B:)+aW (T). (25)

TET Lt

Then, the contribution of lobby j solves

Y G(rB)+aW(r7) =) Ci(r,B;)+aW (7). (26)
i€L,ij i€L
As a consistency check, we should have each lobby j making no contribution at the
tariff vector 777
Wi(r™7) < By, (27)

as otherwise it can increase its reservation utility B; at no cost.

We are now ready to apply this procedure. First, we establish that in F;, the
government receives exactly the payoff it would get in the first-best equilibrium. Indeed,
if industry 1 were to contribute zero, the government would get no contributions at all,
and would thus maximize the gross social welfare

77 = argmaxaW (1) = T, (28)
TET
This observation and the government indifference condition (26) immediately imply
that in such an equilibrium, the government gets exactly G(7q).

Now, we show that the government receives exactly as much in Fig;. Indeed, by

the construction of the equilibrium, condition (27) holds and industry 1 does not make

~-1
any contribution at the tariff vector 7

Ci(F By = max |0, Wi(F ) — B;| =0. (29)
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As the goods are perfect substitutes and the two industries are exactly alike, their gross

welfare is the same under policy i_l. Moreover, as the equilibrium E1g9 is symmetric,

the anchors of two industries are the same (B; = Bs). Therefore, industry 2 does not

contribute anything at the tariff vector $_1 either. Hence, if the contributions of lobby

1 were zero, the government would choose the free-trade policy
~1 0

T =argmaxaW(r)=71.
TeT

(30)

The same result holds for trade policy $72. Condition (26) immediately implies that in
such an equilibrium, the government’s payoff is the same as in the first-best equilibrium
without any lobbying, which proves part a) of the Lemma.

Part b) follows from part a) and our observation (24). Indeed, when both industries
are organized, the equilibrium tariffs are higher than in the case when only one indus-
try is lobbying, and thus further from the first-best outcome. Thus, the government
requires higher contributions to compensate for the larger social welfare loss. m

Thus, we see that the equilibrium with two organized industries provides the lobbies
with higher gross welfare, but requires additional lobbying contributions. However,
these contributions are now paid by two lobbies, as compared to the equilibrium with
a single organized industry. So lobby 1, which was active in both equilibria, benefits
more (or loses less) than lobby 2, as it can now share the costs. Still, it is not clear
whether either of them actually wins or loses in the equilibrium Fig,. This question

is answered in the following proposition.

Proposition 7 a) Lobby 1 has a higher net welfare in Eigo than in E; for any admis-
sible parameter values. b) Lobby 2 has a lower net welfare in Figo than in E, if and
only if a > 1/7.

Proof. We start by calculating lobbying contributions to the government in equilib-
rium £;. From (26) and (28), it follows that

ol (?,El) =aW (TD) — oW (F).
Hence, the net welfare of lobby 1 is
Vi(F) = B = Wi(F) — C1(F,B1) = Wi(F) — aW (7°) + aW (7). (31)
As industry 2 is not organized, its net welfare is equal to its gross welfare,

Va(7) = Ws(7). (32)
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In equilibrium Eig2, conditions (26), (29) and (30) determine the aggregate contri-
butions

CER) + GFEB) = aW () — aW (3.

As this equilibrium is symmetric, the anchors of both lobbies are the same and so is
their gross welfare. Hence, their contributions are also equal and comprise half of the

aggregate amount

Ci(F B1) = Co(F.By) = 5 (aW (%) —aW (7).

B =

The payoff of either lobby group is thus

Vi) = B = WiF) - GiF.B,) = Wi(F) - % (aW(TO) - aW($)> L i=1,2. (33)

So in order to determine whether industry 1 gains from the equilibrium with two
lobbies, payoffs (31) and (33) must be compared. It can be shown (see the Appendix)
that ) )

_Ya (1-2a)"(1-¢) > 0. (34)
20 (5a + 7a — 1) (5a + 14a — 2)

Similarly, the welfare difference of industry 2 is given by payoffs (32) and (33). Sim-

Vi(F) — Vi(7)

plifying the expression (see the Appendix), we get

9a (1-2a)*(1—¢)® < 0,0 < 1/T;

VelT) = Vel) = 5 (5a + 14a — 2) (5a + Ta — 1)° (1 =7a) {z 0,0 >1/7. (33)

So as long as the size of the industry is sufficiently large, it loses from participating
in lobbying. The intuition behind this result is as follows: if the industries are very
concentrated (@ = 0), they highly benefit from an increase in protection as the loss
in their members’ consumer welfare resulting from higher prices is negligible. With
decreasing ownership concentration (higher @), more and more consumers in the in-
dustry lose from the price increase which results in a decrease in protection rates and
industry welfare. And it may be the case that the gain of the industry from increased
protection (due to this industry participation in lobbying) is not high enough to cover
the necessary contribution for this increase.

We characterized the outcome of the symmetric truthful equilibrium when both
industries are organized, given its existence. The following lemma establishes that it

indeed exists.
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Lemma 8 In the lobbying game with perfect substitutability (o = 1) and industries of
identical size, there erists a symmetric truthful equilibrium.

Proof. See the Appendix. =

Now, we turn to the lobby formation stage. In this stage, each industry decides
whether it gets organized (O) and buys influence in the next stage of the game, or stays
non-organized (N) and remains passive in the lobbying game. The original GH setup
entails a single equilibrium of a type (0,0): getting organized is a dominant strategy
in that game as different lobbies’ interests are strictly opposed to each other. The
same happens in our setting if the industry’s ownership structure is very concentrated
(low a). Then, again, getting organized is a dominant strategy and a single (O,0)
equilibrium emerges.

However, if an industry has a dispersed ownership structure (higher a), it prefers
to commit not to lobby as long as the substitute industry will be lobbying. That is, the
lobby formation stage is a ” chicken game”, where each industry prefers to be organized

when the other is not and vise versa. The payofls of the game are

Ind.1 / Ind.2 | organized | non-organized
organized (A A,) (B,C)
non-organized | (C, B) (D, D)
where
= o~ 1 0 =~
A = VB =W - (W) -aw(F),
B = Vi(F)=Wi(F) — aW (%) + aW (F),
C = W(T) =W,
D = Wi(r°.

As we have shown, C' > A > B > D. This game has two pure strategy Nash equilibria,
(O,N) and (N,0), and one mixed strategy equilibrium. The outcome (0,0) is no
longer an equilibrium of the game. In other words, in the presence of substitutability,
fewer industries get organized, and lobbying becomes less intense. This discussion is

summarized in the following corollary.

Corollary 9 In the game extended by the participation decision stage, a dispersed
ownership structure weakens the incentives of the industries to get organized which, in

turn, leads to a less intensive lobbying process.
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Note that aggregate net welfare of industries 1 and 2 is larger in Fig; than in Ej,

a? (1 —20)* (1 —c)?

> 0.
(5a + 1da — 2) (5a + Ta — 1)

Vi) + Vi) - (A(F) + Vi) = >

The free-riding problem in lobbying can thus be summarized as follows: product substi-
tutability produces a positive inter-industry externality from protection which, in turn,
leads to dilution of the incentives to organize smaller protection than the industries
desire. By continuity, this result also extends to markets with high, but not perfect
substitutability.

6 Conclusion

This paper studies the impact of demand linkages on the determination of trade policy,
and the intensity of inter-industry lobbying competition. We find that product sub-
stitutability both weakens industries’ incentives to get organized and their lobbying
incentives when they are organized. The finding may explain why empirical investiga-
tions based on the "Protection for Sale" model have suggested that the government is

almost exclusively concerned with welfare rather than contributions by lobbies.
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A Appendix

A.1 Derivation of equation (10)

We begin by simplifying equation (9):
a+ay)V {ZTknka Zpkdk )) + U(di(p(T)), -7dm(P(7')))}
+ Z Iy + a)Vm(T) = 0.
k=1

Start by evaluating

i [m TxNEGR(T Zpkdk +U(d1( (), ..,dm(p(T)))J _ (36)

As
o7, (g Tknka(T)> =n q]( )+ ;Tkn; (g‘(j)
( 2 ped ) - (—Zg%’“,dk(pw - Zpkadg’f”))
and
0 BU(dy(p(T)), ... dm(p(T)))  8di(p(T))
r; (0BT dulp(r)) = Z 5 () o,

expression (36) is equivalent to

[Z TR Gi(T) = D pede(p(T)) + Ul (p(T)), -, dm(p(7))) | =

* ok “ *6(];(7' 6p " adk
”J‘qﬂ‘(TH;””’“ or; ar, ; “or 671

) B m
Z ( = n;q;(T) + Z knk Z g—f_jdk
i=1 k=1

Ty




162 PROTECTION FOR SALE TO OLIGOPOLISTS

Thus, each line of condition (9) takes the form

(a+ay) (n;q;(‘l') +3 rant aqai(:) -3 a—p’%dk(p(f))) +5 U+ ayme ag;(:) —o,

k=1

which can be rewritten as

m

_ Z qu Z (s +a) 67rk Z Ep— ) +ngi(r).  (37)

a+a
k:1+L

k=1
Substituting definition my, = njg; into expression (37) yields
=L Om(T)
- Z H
k=1 Ti

A.2 Proof of Lemma 1.

m

(Ik—l—a 67Tk Zapk

e~ (a+ aL) T

The first-order condition associated with the profit maximization problem of any of

the ny symmetric domestic firms in sector &k (2) is given by

1 — neg — nggy — UZ (nsgs +n3g5) = ck + Gk (38)
sk
Similarly, the first-order condition for any of the n} symmetric foreign firms is given
by
1 — nggy — nigy — O’Z (nsgs + niqs) = ¢k + g + T (39)
s#k

It follows that

Qe = q; + 7% Vk. (40)

Let aggregate output in industry & be denoted
Qr = Mqr + nidy = Nege — N Tk (41)

Then (38) for each & takes the form:

— T
- (1 n —) Qu—0Y Qu=c— T, (42)
L£k
and the entire system of equations for all k transforms into
1+1/N1 a g Ql 1—C1—]£VE7'1
s

o 1—|—1/N2 g QQ - 1—62—7227'2 (43)

g g e 1+1/Nm Qm 1_Cm_ILN%7-m
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Let us study the matrix

1+1/Ny o o
g = o 1+1/Ny ... o
o o o 14+ 1/Np,

First, the determinant of S is positive:

detS:Nlelﬁ(Ni]\Zl—a)+aiLﬁ (N]‘N—iil—a)} > 0.

i=2 i=2 lj=1,j%#i 7

Therefore, matrix S is invertible. Denote its inverse by R = S™'. Then, the elements

of matrix R can be written

1 (Ny+ 177 [N+l +1
_ — 0
=555 ( N, 11( N, ) UZ L_I;I#( N; U)D o
(N1
_ 44
Rk detS ( N l_‘[ ( ) ( )
+o Z ]:’ H ( )})
; =Ltk
for 1 <k <m,and
1 ks N;+1
Ry = (—0 H ( 2 -—0>> <0.
detS\ i N N

i=2,i#k
That is, matrix R is symmetric, its diagonal elements are positive, and the off-

diagonal elements are non-positive. Therefore, system (43) can be rewritten as

Ql 1 [ e ‘}%Tl
Q2 -R l—c— Tl , (45)
Qm 1l—cm— %::Tm
and we see that 5 0
Shfoimd (46)
ot |> 0,4 j
Moreover, from (41), it follows that
q (Q1+nim1) /M
gz _ (@2 +n372) /N2 ) (47)

- Qo+ 15T ) /N
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So

O 1 (0Qk 1 ng
— =—| = == —-—F=R 5l 48
a’l'k Nk (a’l'k +le Nk Nk kk+nk ( )
Next we show that for any k
Rkk < Nk. (49)

From formula (44), inequality (49) is equivalent to

<N1N+1 1’-”[ (Ni]\;zl_g>+azm: L ﬁ (szfl—a>}>—deetS<o.

b otk =2,k Li=1,j#1j4k J

Denote this difference by D. It is equal to

m m m

b= | BT (B -o)+o X | IT (Bt -o)| | - meaers

U ieitk =2tk | 7=1, J
ik

N+1 &= /N +1 i i N, +1
- lN H(Nz _0>+UZ H(J]VJ _U)

1

1=2,1%#k 1=2,i#k 7=1,
ik
N+1 (N +1 i . /N:+1
-N i i .
k ( M g( N: 0> +UZ2: Lll_][;éz( N U>D

By rearranging terms and simplifying, we rewrite it as

D = Ni(o-1) N1N+1 H (Ni]\jl_l—a>+az H (N]N—il_l—a>
3 i J

Tk

_01’—”[ (N+1 )

J=1,j#k

As 0 €]0,1], D < 0, proving that Rgx < Ny as desired.
Applying this result to equality (48), we conclude that

qu 1 nz Nk
= =_(-2R ~~fi1)=0
aTk Nk ( Nk kk+nk> Nk Nk +

Equalities (46) and (47) imply that

Oqc _ 1 0Qx
67']- Nk a’l'j

>0, k#j.
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Finally, relations (40) and (41) suggest that

q1 (Ql —n17’1) /N1
| _| (Q—mm) /N
Q:n (Qm — n.r.n.Tm) /Nm

As a result, by using inequalities (46), we conclude that

* k
8qk: 1 (6& nk><0

87’k Nk 87’k -
and Bat 1 80
A k .
ke k+#j.
67']- Nk 67']- > O, ?é J

A.3 Proof of Lemma 3.
Equality (40) allows us to rewrite the first-order conditions(39) as

1—(Ng+1)qi — UZqu; =c,+ (nk+1) 7 + JZnsTS.
s#k s#k

This can be rewritten in a matrix form as

1+Ny oNy ... oN, a1
oN; 1+ N, ... oNp g (50)
oN, 0N, .. 1+N. ) \ q,
1—¢ ni+1 n9o ... N0 T1
_ 1—co B no No+1 ... Npo To
1 —cm nio No0 ... nm+ 1 Tm
Note that
1+N, oN; .. 0oNy oo Lo Ny 0 .. 0
oM 14Ny ... oNm | _ o HE . . 0 Ny .. O
oNi 0Ny .. 14Ny o o oui J\ 0 0 N,

N
The first matrix in this product is matrix S defined above, and we have shown that it
is invertible. Clearly, the diagonal matrix

N0 ... 0

N — 0 N, ... 0

0 0 .. Np
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is invertible as N; > 0 for all i = 1,..m. Denote its inverse by N . Therefore,

equation (50) can be rewritten as

qy 1~ nm+1 ngo ... npuo 1
q3 - N-'R 1—co _ moe ne+1 ... n,o To
ar, 1—cnm mo Ne0 ... N +1 Tm

It follows that the matrix of the derivatives of the output of a single foreign firm in

sector k with respect to the trade tariffs in sector ¢ is given by

ni+1 mneo ... NOpo
(an:) - _N"'R no me+1 ... npo
no Noo oo M+ 1

As a result, the matrix of the derivatives of the aggregate import in sector k¥ with
respect to the trade tariffs is

w0 .. 0
oo | om0 aq;
0 0 ny,
ny 0 .. O m+1 neo ... Npo
_ 0 n3 0 N-R moe ne+1 ... ng,o
0 0 .. n mo N90 ... Npm+1
Note that
ni+1l mngo ... nuo Qﬁl o .. 0 ng 0 ... O
nmo na+1 ... npo _ o ﬂﬁ;—l .. g 0 ny ... 0
no Noo .. M+ 1 o o .. ﬁffr—l 0 0 ... ny
Clearly, as n; > 0, the inverse of
ny 0 0
0 Nng ... 0
0 0 ... ng,

is a diagonal matrix with positive elements. Similarly to our derivation in the proof of

Lemma 1, the matrix

mHl o
n1
o ng+l o
8§ = 2
o o imt1

m
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is also invertible. Its determinant is positive and equal to

Iy (n+1 i+1
dets=n1+ H<n+ —U)-i—UZ H <n]+ —a) > 0.
Mmoo i it N T4

Denote its inverse by r = s71. Then, the elements of matrix r are given by

1 ng + 199 m—i—l n;+1
=g ( - g( - ) +UZ Ll;[ﬁ( j U)D >0,
m m i TLj+1 _
dets( ( —o)+o 3 L I (= U)D>o,
i=2itk =155k

1 ki nj+1
rki:dets<—a H < — —a)) <0
J=LgAt5tk I

Therefore, matrix M is invertible as a product of invertible matrices. It remains to

Tk =

and

show that all elements of its inverse are non-positive, i.e., that

ng 0 .. 0\ w0 .. 0\
mi=| 0 m . 0 sy 0™ O 20 (51)
0 0 .. nm 0 0 .. n%
Lemma 10 The matriz TSN 2 0.
Proof. As matrix SN is
1+N, oNy ... oNy
SN = oN:, 14+ N; .. oN,
UNl UN2 1+Nm

the diagonal element (k, k) of the matrix rSIN is given by
m
((1 + Nk)rkk + O’]V]C Z Tki) .
i=1,i#k

As the determinant of the matrix s = 77! is positive, the sign of this element does not
change from multiplication by det s. Therefore, the sign of the diagonal element (k, k)
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of the matrix rSIN is equal to the sign of the following expression:

det s* ((1+Nk)rkk+aNk Z Tki)

i=1,i%k

n +1 id n;+1
= (1+Nk)( o II ( -

m m 'n«j+1
so> | I (o
=20k Lj=1,j#i.5%k J

i=Liskk j=1,j#i,j#k

> (1+ Ne) (nlnH ﬁ (”’:1—0>>—02Nk ﬁ (”jfl—a> (52)

n
ootk 7=2,,5#k J

n1+1 9 n+1 ik n; +1
1 —o*N; - 0
(( + Nk) o o k) ( - H o o)} >0

i=2,ik

Il

where the inequality in (52) follows from ¢ > 02, 1 + N > N; and

n;+1
( ! - 0’) > 0.
j=Lyigk N

m

Similarly, the sign of the off-diagonal element (k,j) is equal to the sign of the
expression

det s* ((1 + Nj)r; + oN; 2 Tei + aerkk>
i=1,irtg,i#k

= —(1+N)o ﬁ (ni;1—0>—02]\7j zm: ﬁ (”’+1—a>

7
i=1,i] ik =1,k 1547 I=1,154, £k t

+0Nj(n1n41r1 1’-”[ (nifl—ff)ﬂi [ ﬁ (an_U)D

n n
=2,k i btk =1, Ik L

1 41
= (-U(1+Nj) <n1+ —a)—azN]- (n]—i- —a)
T T
) i i+ 1
+0Nj<n1+1~a>+Nj<n1+1> (n]—i-l_U))( il (n+ _a>)
ny n 7 T

i=2,ik,i]

= oy -my A=) (T (2 G)) 5o
(om0 )

i=2,ihi]

Therefore, all elements of matrix 7SN are nonnegative. ®
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Clearly, both

0 My ... 0
0 0 Thp,
and
nt 0 0\
0 nj 0
0 0 ny.

are positive diagonal matrices, so the product of these and a nonnegative matrix is
once more non-negative. From Lemma 10, it immediately follows that matrix M !

determined by equality (51) is non-positive.

A.4 Derivation of equation (19).

The output levels of the foreign and domestic firms in sectors 1 and 2 are given by
equations (17) and (18). Using them, we obtain the following formulas for the tariff
sensitivity of the imports

Omy(t)  —2(3-0?)

87k 9—40’2 !

omy(t) o
81 x  9—40?’

domestic profits

omp(T) 94 (1—c)(3—20)+ (3 —-20%)rp + 074
ory 2(3-27) (9 — 402)* ’
O (T) _ 20(1 —¢)(3—-20)+ (@B —-20Y) e+ 0T_s
0Tk (9— 4(72)2 ’

price

(1) (3—20?)

87k 9—-40’2’

Opi(T) o

ary 9—402;
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and aggregate domestic consumption in sectors 1 and 2

23— 20)(1—¢) — 37k + 2074

(7)) = T

Substituting these relations into the system (10) yields a linear system

2 (3 — 02) Tk — 0T

Iy + a) 92 (1—¢)(3—20)+(3—202) 74 + 0Tk
(a—i-aL)Z(3 2%) (9 —40?)
(I_x+ a)20(1 —c)(3-20)+(3—20%) 1 + 0T 1
(a+aL) (9—40’2)
—(3-20?) 2(3 - 20) (19—_0)4;237k + 2074
_oA3=20)(1=¢) = 3Ty H 207k (1-¢)(3—20)—2(3—0%) T4 + 07 s,

9 — 402

k =1,2. Collecting terms and multiplying by a common factor, we get an equivalent
system

] I
[—2 (3 - 20%)° Ueta) o, (3 207 Ui 10) 7652 4 160% 1 99} Th

(a+ar) (a+oay)
—o [2 (3 —20%) ((Sii’z)) +20 ((‘;i{;)) +15— 402} Tk (53)
e (1= (3—20) 13— 90 U(a—i-Lk) 902 (a+1Ix)
= (1-¢)(3-2 )[3 20 + 2 —(a+aL)+2(3 2 )———(G+QLJ,

which determines trade tariffs 71 and 75.
In the absence of organized lobbies, I} = I; = o, = 0. Therefore, (Ix+a}/(a+ar) =
1 for k =1, 2, and the system can be simplified into two symmetric equations

(=200 — 402 + 40° + 27) 7, — 0 (T — 40) T = (1 — ¢) (3 — 20)?
for k = 1,2. Solving this yields

(1-¢

3+0°

T =T2 =

A.5 Derivation of equations (20) and (21).

Formulas (20) and (21) follow from solving system (53) for I; = 1, ay, = o, and I, = 0.
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A.6 Proof of Proposition 4.

To show that the ratio % decreases with o for any (a, ) , we proceed in six steps.

1. Describe the necessary condition for the interior solution for the tariff.

2. Compose the ratio T' (0, a,a) = ”T(:,’(’j;“% represent it as a ratio of two poly-
1
nomials T (0, a,a) = % and show that both the numerator N (o, a,a) and the

denominator D (o, o, a) decline in ¢.
3. Show that T (o, a,a) declines in o on [0,1] iff the ratio of the derivatives of
N(o,a,a) and D (0,a,a), R(o,a,a) = aN%’f’@/aD(gf’a) is higher than T (0, @, a)

for all o € [0,1] and (a, a) delivering an interior solution.

4. Introduce an auxiliary linear function A (o, a,a) and show that R (o, o, a) >
A(o,a,a) for any admissible (o, o, a).

5. Show that A (o, a,a) > T (0, @, a) for any admissible (o, @, a) .

6. From steps 3, 4 and 5, conclude that B (o, a,a) > T (0,0,a).

A.6.1 Necessary condition for the interior solution for the tariff

The industry 1 tariff 7 (0, @, a) is given by equation (20) and the first-best tariff (in
the absence of any lobbying) 79(o) is determined by equation (19). So the ratio of the
lobbying tariff to the first-best is
T1(0,0,a)

(o)
(B+0)[d(a+1)(a+2a)c’®+ (40 - 12a0 — 8a ~ 12¢° — 12a) 0*
- (10a + 14 + 26ac + 130® + 9a%) 0 + (3a + o + 2) (9a + 11a)]/
[4o* (a + 20 — 1) (a + 20) + o* (14a + 220 — 118ac — 81a° — 45a%)

+(9a + 1la — 2) (9a + 11a)].

T(o,a,a)

We are interested in an interior solution. A necessary condition is that the foreign

firm produces a non-negative amount of the good:

1—¢)—2
0. 7m) = %j_ >0
This condition is equivalent to
1—
71(0,a,a) < ( 5 2 =
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a+3a>2. (54)
We assume that the necessary condition for the interior solution (54) always holds.
A.6.2 Ratio T (0,a,a) = N(o,a,a)/ D(0,,a).
Denote the numerator of T (0, @, a) by

N(o,a,a) = (3+0)[d(a+1)(a+2a)0®+ (4a® — 120 — 8a — 12a° — 12a) o
— (10a + 4o + 26ac + 13¢* 4+ 9a°) 0 + (3a -+ o + 2) (9a + 11a)],

and the denominator by

D(o,a,a) = [40*(a+20 —1)(a+ 2a)+ o? (14a + 220 — 118acy — 81a” — 45a°)
+(9a + 11la — 2) (9a + 11a)],
so that
N (o,a,a)
D(o,a,a)

Note that both N (0, @, a) and D (0, «, a) are decreasing in o for any ¢, a. Indeed

T(o,0,a) =

N(o,a,a) = 3(3a+a+2)(% + 1la) — 40 (3a + 5a + 9aa + 7a)
—0” (34a + 50a + 62a + o + 450°) + 40® (a + 3a + 3aa + o°)
+40* (a + 1) (a + 2a).

The first derivative of N (0, @, a) with respect to o is

ON (0,a,a)

5 = —4(3a+ 50+ ac + 7a?) — 20 (34a + 50a + 62ac + o* + 45a°)
g

+120° (a + 3a + 3ac + o*) + 160° (a + 1) (a + 2a) .

The second derivative of N (o, a,a) is

02N (0, o, a)

e = —2(34a+ 500 + 62ac + o® + 45a*) + 240 (a + 3o + 3ac + o°)

+480% (a +1) (a + 20).

As (a+1) (a+2a) > 0, it is a convex quadratic parabola with the global minimum at

a+ 3o+ 3ac + o <0
o= — ,
(a+1)(a+2a)
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so that the second derivative of N (0, e, a) increases on o € [0,1]. This derivative is
negative at 0 =0

%N (0, a)

o2

=-2 (34a + 50 + 6200+ o + 45@2) < 0,

and can be of either sign at 0 =1

N (1,,a)

o2

=2 (2a -+ 340 + 2200 + 11a° ~ 21a) .

If it is negative at 0 = 1,
0*N (1, q,
gN(Laa) g
it is also negative at the entire o € [0.1], meaning that the first derivative of N (0, «, a)

decreases in o € [0,1]. If
9*N (1,a,a)

o2

>0,

it changes sign only once, so the first derivative of N (1, a, a) with respect to o, QM‘;;_WQ’

first declines and then increases on ¢ € [0, 1]. As

w:—4(3a+5a+9aa+7a2) <0
Jo
and 5

-]Y%;‘fﬂ:—z(smwamﬁ)(wa) <0,

we can conclude that gN—(é;’;"zﬂ < 0 for any o € [0,1], and, thus, that N (0, a) is
decreasing in o.

Similarly,

D(o,0,a) = (9a+1la—2)(9 + 1la) +
o® (14a + 220 — 118ac — 81a® — 450°) + 40 (a + 20— 1) (a + 20v) .

The first derivative of D (o, @, a) is

0D (o,a,q)

5 =20 (14a + 220 — 118acx — 81a? — 45a%) + 160° (a + 2a — 1) (a + 2a) .
a

The second derivative of D (o, @, a) is

8°D (0,0, 0)

=2 (14a + 220 — 118aa — 81a* — 45a?) 4+ 480% (a + 2a — 1) (a + 2a) .
Oo?
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It is once more a convex quadratic parabola with the global minimum at ¢ = 0, so it

increases on o € [0,1]. As it is negative at o =1

82D (1,,a)

o 2

= —2(10a + 260 + 22acx — 150 + 21a%) < 0,
o

it is thus negative at the entire segment o € [0,1]. As a result, the first derivative
%2 decreases over . As

0D (0,a,a) 0
Oo -
we conclude that for any o € [0,1],
0D (0,a,a) <0,
0o -

and thus, D (o, @, a) is decreasing in o.

A.6.3 Necessary and sufficient condition for T (o, @, a) to decline in o
The derivative of T (o, &, a) is

T (o, x,a) 5_1\_’%@_,921) (0,a,a) — %MN(a,a,a)

o D% (c,a,a)
It is negative if and only iff
ON(9,0,0) (g gy < 22000 0y (55)
o 0o

As both BN(gE’,"’“) and 22 (gf"a) are negative, inequality (55) is equivalent to

ON (o, a)

8D (o,a,a) _ N{o,a,a)
>
o

o D{o,a,a)

/ =T(o,a,a). (56)

Denote

ON (o,a,a) 0D (0,q,a
R(o,a,a) = (60 )/ (60 ):

(=4 (3a+ 5a+ 9aa + 70%) — 20 (34a + 50 + 62acx + o + 45a%) +
1202 (a + 3a + 3aa + &?) + 160° (a + 1) (a + 2a))/

(20 (14a + 220 — 118acx — 81a* — 45a%) + 160° (a + 2a — 1) (a + 20)) .

Substituting this notation into inequality (56), we see that T (o, @, a) declines if and
only if
R(o,a,0) > T (0,a,a).
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A.6.4 Auxiliary function A (o, ,a), such that R(o,a,a) > A(o,a,a).
Define a linear function of ¢ A(a, 0, 0),

3a+a+2 a+ a+ 8ax + 6a% +2

A =3 -
(@0.0) =35 Ta—2 *Gatila—2) (372 + 90 — 6

o.
)
Let us show that for any o € [0,1]
R(o,a,a) > Ala, o, 0).
Consider

Ars = Ro,0,a)— Ala,a,0)

2(c - 1)
o (9a + 1o — 2) (37a + 49a — 6)
*[(14a + 220 — 118acx — 81l — 454%)

+80% (a + 22 — 1) (a + 2a)] ™

#{(3a + 5a + 9aa + 7a?) (37a + 49 — 6) (9a + 11 —~ 2) (57)
+0 (37a + 49a — 6) (2a + 6a + 176aa + 1050°

—39a° ~ 34aa® + 9a’a + 63a?)

+80% (a + 2a) (21la + 3a — 17ac — 9a® + 10) (9a + 1la — 2)

+320° (a +2a) (a+ 2 — 1) (a + a + 8aa + 60 + 2)}

Let us look at the signs of components of the product in (57). Note that

2(0~1) _ 41 o
o ((14a + 22a — 118acx — 81a2 — 45a2) + 802 (a + 2a — 1) (a + 22)) D, (o,,a) ~

The product (9a + 11 — 2) (37a + 49« — 6) is positive as each of the factors is positive
(e and o are nonnegative and we employ condition (54)):

9 +1lla—-2=8a+a)+ (a+3a—-2)>0,

37a +49a — 6 =34a+40a+3(a+3a¢—2) > 0.

Similarly, the coeflicients of the cubic polynomial with respect to o in the numerator

are all positive: the constant term

(3a + 5a + 9aa + Ta?) (37a + 49a — 6) (9a + 1l — 2) > 0.
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The coefficient by o is positive,

(37a + 490 — 6) (2a + 6ar + 176acr + 1050 — 39a° — 34aa® + 9a’a + 63a2) > 0

2a + 6c + 176aa + 105a% — 3902 — 34aa? + 9aa + 63a?
2a + 6a + 176ac + 105a% — 3902 — 34aa + 9a’a + 63a® =

v

a+ 6a + 142aa + 66a° + 9a*a + 630> > 0.
The coefficient by o? is also positive,
8 (a+2a) (21a + 3a — 17ac — 9a* + 10) (9a + 11a — 2) > 0,

as

2la+ 3a — 17ac — 90* + 10 > 2la+ 3a — 17a — 9+ 10 =4a + 3a + 1 > 0.
And, finally, the coefficient by o® is positive,
320 (a+2a) (a+2a — 1) (a + a + 8ac + 6a° + 2) > 0,

as

a+2a—-1>a+3a—22>0.

Thus, we can conclude that for any o € [0, 1]
Aps = R(0,0,a) — Ala,a,0) > 0.

A.6.5 Proofof A(o,a,a) >T(0,a,a)

Now we show that

Ala,a,0) > T (0, ,0a).
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Consider the difference Ary4 between T (0, @, a) and A(e, o, 0):

Ary = T(o,a,a) — Ala, o, 0)

4o
(9a+11le — 2) (37a + 49 — 6)/[
+0° (14a + 220 — 118ac — 81a* — 45a%) + 40 (a + 20 — 1) (a + 20)]

%((9a + 11a — 2) (54a + T4 — 238acy — 181a°

—211a® — 416a0® — 189a’c — 93a?) + 20 (37a + 49a — 6) (59)
* (—2a — 4a — 29aa — 160° + 290° + 49a0” + 18a°a — 9a?)

+02(68a + 124c + 4490202 — 912ac — 76002 4 15550° — 433"
+2585aa” + 1361aa — 247aa® + 2790 — 280a? + 243a%)

+203 (1 — a) (37a + 49 — 6) (5a + 3a + 2) (a + 22)

+80* (a +2a — 1) (¢ + o + 8acr + 62* + 2) (a + 20)).

(9a + 11a — 2) (9a + 11a)

Once more, we determine the signs of the components of the product in (59). We
already know that
(9a 4+ 11 — 2) (372 + 49 — 6) > 0.

Moreover,

40/[(9a+ 1la —2) (9a + 11a) + o (14a + 22a — 118acx — 81a* — 454%)

40
40" 2a -1 =——2>0.
+40* (a +2a — 1) (a + 2a)] Dlo.aa) >0

Consider the remaining component of the product. Denote it by

M (o,a,0) = (9a + 11a — 2) (5da + Tda ~ 238aq — 18102
— 211a® — 416a0® — 189a*a — 93a?) + 20 (37a + 49 — 6)
* (—2a — 4a - 29a0 — 16a” 4 290° + 49a0” + 18a’a — 9a°)
+ 0?(68a + 124 + 449a%02 — 912a0 — 76002 + 1555a° — 4330
+ 258500 + 1361a’a — 247a0® + 279a%« — 280a? + 243a*)
+20% (1 — @) (37a + 49a — 6) (5a + 3a +2) (a + 2a)
+80*(a+2a—1) (a4 o+ 8ac + 60 + 2) (a + 2a) .

Its second derivative with respect to o is a quadratic parabola,
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0*M (o, a, a)

5 = 2(68a + 124 + 449a°0” ~ 912aa - 7600’ 4 1555¢° — 433 +
(o

2585002 + 1361a’a — 247a0® + 279a%a — 280a® + 243a%) +
120 (1 — @) (37a + 49« — 6) (5a + 3a + 2) (a + 2a) +
9607 (a + 2 — 1) (a + @ + 8aa + 6a* + 2) (a + 2av) .

As (a+2a—1)(a+ a+ 8aa + 6a* + 2) (a + 2a) > 0, this parabola is convex and

_ {1-a)(37a+49a—6)(5a+3a+2)
16(a+2a—1)(a+a+8ac+6a?+2)

o € [0,1]. It is positive at o = 0,

has its minimum at opy, = < 0. Thus, it is increasing at

0*M (0, @, a)

5 = 2(68a + 1240 + 449a%a? — 912aa — 76002 + 15550° — 433a*
a

+2585a0? 4 1361a%a — 247ac® + 27943 — 280a® + 243a%)

= 2{(140a® + 456aa + 3800?) (a + 3a — 2) + 68a + 124a + 449a*a?
+4150° — 4330* + 837a0? + 485a%a — 247ac® + 2793« + 103a%)
2 (124a* 4 415a* — 433a” 4 837ac® — 247aa”)

= 4a® (295a + 53a%) > 0,

and increasing in o. So we conclude that for any o € [0, 1],

0*M (o, a)
do?

As aresult, M (o, e, a) is a convex function of ¢ at [0,1] for any («, a) and reaches

> 0.

its maximum at (either of) the corner points of the segment.
But M (0, a, a) is negative both at ¢ = 0 and o = 1. Indeed,

M(0,a,a) = (9a+ 11la — 2) [54a + Tda — 238acx
— 181a® — 211a® — 416aa? — 189a%a — 93a?] < 0,

54a + T4a — 238aa — 181a? — 211a° — 416aa? — 189a%a — 9342 =
(27a + 37a) (2 — 3a — a) — (120ac + 70a® + 2110 + 416aa® + 189a’a + 66a%) < 0.

Moreover,

M (L a,a) ==2(a+ ) (9a+ 11a - 2) (49a + 8la + 22ac + 14a® — 14) <0,
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as
49a + 81a + 22ac + 140% — 14 = 7(a + 3o — 2) + 42a + 60a + 22ac + 14a° > 0.
So we conclude that
M(o,a,a) <0,

which is equivalent to
Ars =T (0,a,a) — Ala,a,0) <0. (61)

A.6.6 Conclusion: R(c,a,a) > A(o,a,a) > T (0,a,a)

From (58) and (61), it follows that

R(o,a,a) > T (0,,a).

(7',

which implies that Qég(%)“) decreases with ¢ for any admissible (a, @) .

The result that the ratio ﬂg—(%‘}l increases with o for any (a, @) is proven in a similar
2

way.

A.7 Derivation of equation (23)

Equation (23) results from solving system (53) for I; = I, = 1, ¢ = land a; = 2¢.

For these parameters, the system consists of two symmetric equations

Lo 140) (D1}

— 14 1M 7=~ 1+4
(a+2a)+39}7k [(a+2a)+ }T e=( C)[ + (a +20)
which yields
(1—¢) 5a+2a+4

4 bBa+lda—2

;1 (1,a,a0) = ;2 (1,a,0) =

A.8 Derivation of equations (34) and (35)

From equations (31) and (33), it follows that

i

KA -VE = ME) -5 (W) - aWF) - (Wi(F) - W (7) +aW (7))

WA(F) = WilT) + 5 (W(r) + W(E) - 2W (7). (©2)
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Substituting the expressions for the outputs, profits, volume of imports and domestic
consumption into the formulas for the lobby ¢ = 1, 2, welfare (6) and aggregate social

welfare (7), and simplifying the resulting expressions yields

Wi(F) = Z' (1-0f (a+20) = "(;;:liai;)?;aa,
w(r?) =% (1-¢)?,
5a + 18a — 4

=~ 9
W( ) 2(1—0) (a+2a)m.

Inserting into (62), we obtain

9 (1—c)’a(l—20)°

W(F) - W) = 20 (5a+ 7a — 1) (ba + lda — 2)

Similarly, equations (32), (33) and the formulas above imply that

Vi) = VF) = WA(F) 5 (aW (r0) W () — Wald)
9 (1-¢fa(l—7a)(1-2a)
20 (5a + 14a — 2) (5a + Ta — 1)2.

A.9 Proof of Lemma (8)

If industry 2 chooses Bg defined by expression (33), industry 1’s best response is pre-
cisely setting By = - Clearly, it is not in industry 1’s interest to decrease B: (and

hence its payoff, in case B; does not bind). We need to consider two cases. Assume
first that @ > 1/7 so that

B —wiF - % (aW (")~ aW (®) < Wi(3),

which implies that the government gets positive contributions both at policies 7 and

7. If industry 1 chooses E > E;, the government prefers tariff 7° to F and 7. Indeed,
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by equation (8) 7 maximizes the sum of social welfare and the lobbies’ welfare, so that

the government prefers T to 71
GF) = aw@)s (W) - B) + (W) - 5o

< aW(FH+ (Wl(i) - E) + (Wz(i) - 37;) — 6.

In turn, due to our assumption B: > E;, policy 7 does not pay the government enough

to deviate from the first-best policy:

¢E = awF+ (Wl(i) _ E) + % (aW ()~ aW (7))

(WI(?) - E) + % (W (r) +aW (F)) < aW ().

If instead o < 1/7, implying that

~ 1 =~ ~
B, =W,(7) - 3 (aW(TO) — aW(’r)) > Wi(T),
the government never sets 7 as it does not get any contributions for this policy. Sim-
ilarly to above, the government prefers tariff 70 to F. Therefore, by increasing E

industry 1 receives a payoff W1(7o) < E , 80 this cannot be a best response.
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