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Resumo

Uma autoridade egoísta pode executar funções de Estado, como fazer cumprir contratos? O
modelo desenvolvido aqui exibe condições suficientes para que isso aconteça. Dois agentes têm
ganhos potenciais de troca, que não são usufruídos devido a um dilema dos prisioneiros. Uma
terceira parte, que não está interessada no bem-estar dos agentes, pune o agente que não cumpre o
contrato; os agentes, por sua vez, pagam impostos voluntariamente. O equilíbrio é caracterizado
pela capacidade do Estado, definida como o maior nível de punição disponível.

Palavras-chave: Contratos, capacidade do Estado, default



Abstract

Can a self-interested authority perform state functions like contract enforcement? The model
developed here exhibits sufficient conditions for that to happen. Two agents have potential gains
of trade that cannot be fulfilled due to a prisoner’s dilemma. A self-interested third party, that
can only penalize players, voluntarily provide enforcement, while players voluntarily pay taxes.
Equilibrium characteristics depend on state capacity, defined as the maximum available level of
punishment.

Keywords: Contracts enforcement, State capacity, default
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1 Introduction

1.1 Motivation

Is the State a bandit, an institution that expropriates people through taxes? Or is it a provider
of public goods, an institution that addresses problems of externalities and coordination? The
first concept is rooted in the political science tradition. [1] succinctly describes the idea:

Under anarchy, uncoordinated competitive theft by “roving bandits"destroys the
incentive to invest and produce, leaving little for either the population or the ban-
dits. Both can be better off if a bandit sets himself up as a dictator – a “stationary
bandit"who monopolizes and rationalizes theft in the form of taxes.

On the other hand, the government conceived as an institution that directly provides public
goods “has its origins in the notion of a social contract"and “views government as an organization
with a comparative advantage in public good provision and dispute resolution, and is close to the
standard view of government in welfare and public economics"([2], highlight is mine). An extreme
example of such an institution is the benevolent central planner, an entity that disposes of the
economy’s resources and redistributes it in order to maximize social welfare.

The contribution of the present work is twofold: 1) it argues that theses two competing the-
ories are not as far apart as one expects at first glance; 2) it provides a theoretical framework
to analyze the origin of the State, i.e., the mechanisms that lead a powerful player to develop
functions of a government, like taxation and contracts enforcement. The second point is particu-
larly important in light of recent literature on the origins of Government. This literature has an
empirical approach and is represented by papers like [3], [4] and [2]. A review is provided below.

The model presented in Section 2 begins with two agents in an endowment economy. They
have the option to consume their endowment (autarchy) or engage in trade. Trade is only viable
when both players comply with an agreement, leading to an outcome that makes both agents
better off. However, the agreement is cheap talk. The possibility of default creates a prisoner’s
dilemma situation, making autarchy the only rational choice.

Next, I introduce a third party that has “comparative advantage in public good provision
and conflict resolution". But contrary to the benevolent social planner, this authority does
not dispose of all resources and is not benevolent. This government is characterized by “bad
technology"and “bad motivation". The term “bad technology"refers to the third party’s action
space, that consists of instruments to diminish players’ utility - penalties for default and taxation.
The extent of punishment is limited by the model’s main exogenous variable, State capacity. The
“bad motivation"means that the third party solely aims to maximize revenue without deriving any
utility from the well-being of the agents. I then present the players with a choice: they can either
continue with autarchy, maintaining the same payoff as before, or participate in this modified
market where they face taxation and penalties. What do rational players choose? Surprisingly,
this time they opt to engage in trade, despite the added costs of taxes and penalties.

In this model, the latent gains from trade create demand for a government. A public good
— contracts enforcement — is provided not through the direct intervention of a benevolent
government, but rather as an emergent outcome of strategic decisions made by self-interested
players. The message can be summarized in the following way: a self-interested authority provides
public goods and agents pay taxes if the taxable economy is sufficiently more productive than
the non-taxable economy. [4] is a very concrete example. The authors find that, at the end of
the Neolithic period, grains, that must be stored, comprehended the taxable production, while
tubers were non-taxable. They conclude that a tax system was sustainable in regions in which
grain productivity was relatively bigger than tubers’ productivity. If the reader wants a more
modern example of taxable and non-taxable production, think about formal and informal sectors.
In the present work, the non-taxable sector is represented by autarchy and the taxable sector,
by trading agreements.
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Besides that, the model provides the following results: 1) players pay more taxes the bigger
the punishment and the smaller the tax rate; 2) if State capacity is big enough, we see the
emergence of (partial) contract enforcement; 3) enforcement and tax revenue increase with State
capacity; 4) an example shows that there can be Pareto improvement and welfare can be non-
monotonic in State capacity.

Now, someone who is not intrinsically curious about the origins of the State may reasonably
question why study it. I want to present three reasons:

1. The underdeveloped world is filled with weak States. Not rarely, these States keep only a
fragile control of some parts of the territory. A striking example is represented by [3], which
uses contemporary data on Congo militias to investigate the origins of the State. In such
scenarios, it makes sense to ask if some parallel organization will fulfill some Government
functions.

2. A Government is not built overnight; police, environmental laws, and public parks do not
seize into existence like Athena from Zeus’ head. More precisely, we should think about the
origins of the State functions, the intensive margin if you will. The essential functions are
related to protection of property and tax collection ([5]). As the present work and others
argue, the extent to which these functions are exercised depends on both incentives and
resources. And this is true for the more sophisticated functions of modern States as well.

3. The third reason is methodological. Modern States are big and complex institutions. The
main point of a model is to shed light on a limited number of features, in order to highlight
important mechanisms. In this sense, even a simple model can be used to understand some
aspects of the complex, modern States.

1.2 How this work relates to the literature?

Recently, the two theories about the origins of the State have inspired empirical work.
[3] and [4] are both empirical papers that draw from the stationary bandit source. The former

gathers data from Congo’s militias to study types of taxation. The setting is formed by rural
villages whose economy is based on mining. It concludes that a “stationary bandit"may provide
public goods and build public administration in order to levy taxes. The nature of taxes and
public goods depend on the production technology in the following way: if workers are mining
coltan – that cannot be concealed –, the militia protects the mines, tax miners and do not provide
much public goods; but if workers are mining gold – easy to conceal –, the militia creates public
administration within villages, leading to more public goods provision.

The latter paper, [4], puts to the test the “food surplus theory"of the origin of the state. This
theory states that farming increased land productivity which, in turn, allowed the emergence of
a taxing authority. The authors reject this idea in favor of a grain “curse"(or blessing?): grains,
that must be stored, can be expropriated; but cassava cannot. The conclusion is that a taxing
authority arises in places where grain productivity is sufficiently higher than that of roots and
tubers, in order to make up for taxation. Important to the present work is that both papers build
on the following idea: what aligns the incentives of a self-interested authority and self-interested
workers is the production technology.

On the side of the cooperative theory, [2] is an empirical paper that employs quasi-experimental
data on shifting rivers in ancient Mesopotamia as a measure of government demand. They write:
“A shift away creates a local demand for a government to coordinate because private river irri-
gation needs to be replaced with public canals". In this view, a government arises not to exploit
people, but to address a coordination problem and directly provide a public good.

The present work models a bandit with comparative advantage in public good provision. The
model shows that a rational bandit can develop some of government functions. This is not the
first work to put forward the idea of a strategic bandit. [1] provides the basic intuitions, as
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quoted before. Since then, economists and political scientists worked out a number of formal
models. For example, [6] present a stylized model in which agents choose strategically to be
producers or predators. If the ratio of producers to predators is big, it is worth it to engage in
rent seeking instead of producing. This is a kind of work that investigates decentralized property
rights protection. The model presented below admits that one player has comparative advantage
in enforcing property rights.

More recently, in chapter 5 of [7], the authors develop a model of policy choice under dic-
tatorship. An elite chooses a level of tax rate and redistribution to maximize their own utility.
Increasing taxation leads to the trade-off between bigger tax rate and smaller tax base due to
tax distortions. The model is an extension of the Median Voter model developed in chapter 4 of
the same book and widely used in the political economy literature.

An exposition of simple dynamic models can be found in [8]. The authors stress that this kind
of models are quite diverse, but share features of “asymmetries of information and commitment
problems". In general, in these models equilibrium is characterized by a jungle in which stable
coalitions expropriate the other players.

The model presented here shares two features with the above literature. First, it reveals
how economic mechanisms or incentives constrain political decisions and vice-versa. I explicitly
model not only private agents as rational and self-interested, but government too. As [9] put it
“if the autocrat’s subjects are supposed to be self-interested, we should impartially assume that
the autocrat will also take his own interests into account."

Second, the model addresses non-democratic politics. The importance of studying non-
democratic regimes cannot be overestimated. I make mine the words of [8]:

Dictatorship is the most prevalent form of government in history. Yet only in
the last decade have political scientists and economists begun to examine nondemo-
cratic politics with the same empirical scope and theoretical rigor that they have
traditionally devoted to the study of democratic politics.

On the other hand, the model departs from the mentioned literature in two ways. First, it
draws from more mainstream economic modeling. The environment is that of an endowment
economy in which players make agreements and can default. The innovation is a third party that
taxes and punishes players. Default and punishment are modeled according to [10]. Second, the
model derived here tries to make parsimonious assumptions. The main assumption is that of
single-crossing. This allows to derive results resourcing to the powerful literature of supermodular
games. The main reference is [11].

The cost of these choices is clear: the results are not that easy to derive. For example, com-
parative statics cannot be made in terms of derivatives resorting to implicit function theorems,
because endogeneous variables are not differentiable in the first place. I believe the economy of
assumptions is worth it as much as: 1) it builds on standard economic theory; 2) it isolates the
more basic assumptions on primitives that lead to the desired results.

Next, Section 2 develops the model; Section 3 derives the main results; and, finally, Section
4 makes concluding remarks. Formal proofs can be found on Appendix A.
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2 The model

2.1 The problem with autarchy

The environment. Consider an environment with two agents, 𝑗 ∈ {𝐴,𝐵}, and two consump-
tion goods, ℓ ∈ {1, 2}. Agents are endowed with vectors (𝑤𝑗

1, 𝑤
𝑗
2) of goods.

Each agent’s preferences are represented by a utility function. If agent 𝑗 consumes (𝑥𝑗1, 𝑥
𝑗
2),

her utility is given by 𝑢(𝑥𝑗1, 𝑥
𝑗
2).

I assume that 𝑢 has continuous partial derivatives and is increasing and concave in both
arguments. I also assume goods are substitutes, in the sense of Assumption 1:

Assumption 1 Given 𝑎′ ≥ 𝑎, the difference

𝑢(𝑎′, 𝑏)− 𝑢(𝑎, 𝑏)

is decreasing in 𝑏.

Note two things about this assumption. First, the inequality does not distinguish 𝑎 from 𝑏.
In fact, given 𝑎′ ≥ 𝑎 and 𝑏′ ≥ 𝑏 we have

𝑢(𝑎′, 𝑏)− 𝑢(𝑎, 𝑏) ≥ 𝑢(𝑎′, 𝑏′)− 𝑢(𝑎, 𝑏′)

𝑖𝑓, 𝑎𝑛𝑑𝑜𝑛𝑙𝑦𝑖𝑓,𝑢(𝑎, 𝑏′)− 𝑢(𝑎, 𝑏) ≥ 𝑢(𝑎′, 𝑏′)− 𝑢(𝑎′, 𝑏).

Second, when 𝑢 is 𝐶2, Assumption 1 is equivalent to:

𝜕1𝜕2𝑢(𝑎, 𝑏) = 𝜕2𝜕1𝑢(𝑎, 𝑏) ≤ 0

where 𝜕𝑛 denotes partial derivative with respect to the 𝑛𝑡ℎ argument.
Assumption 1 states that the marginal utility from consuming one good decreases in the

amount consumed of the other good. Goods with this property are substitutes. Formally, it is
a single crossing property, that will lead, below, to a supermodular game, which exhibits very
tractable properties, like existence of pure strategy equilibrium and monotone comparative sta-
tics.

Autarchy and socially optimal. To establish a benchmark, let’s investigate an environ-
ment in which agents consume their own endowment. Each agent then obtains a payoff:

𝑈𝐴− = 𝑢(𝑤𝐴
1 , 𝑤

𝐴
2 )

𝑈𝐵− = 𝑢(𝑤𝐵
1 , 𝑤

𝐵
2 )

(1)

where I use the minus sign as a superscript to indicate this is a sub-optimal solution, as I argue
next.

Formally, a socially optimal allocation (𝑥𝑗ℓ) solves the following problem, where 𝜃 is a para-
meter:

max
{𝑥𝑗

ℓ}𝑗,ℓ
𝑢(𝑥𝐴1 , 𝑥

𝐵
2 ) + 𝜃𝑢(𝑥𝐵1 , 𝑥

𝐵
2 ) (2a)

s.t.

{︃
𝑥𝐴1 + 𝑥𝐵1 ≤ 𝑤𝐴

1 + 𝑤𝐵
1

𝑥𝐴2 + 𝑥𝐵2 ≤ 𝑤𝐴
2 + 𝑤𝐵

2

(2b)

The necessary and sufficient first order conditions for this problem lead to:

𝜕1𝑢(𝑥
𝐴
1 , 𝑥

𝐴
2 )

𝜕2𝑢(𝑥𝐴1 , 𝑥
𝐴
2 )

=
𝜕1𝑢(𝑥

𝐵
1 , 𝑥

𝐵
2 )

𝜕2𝑢(𝑥𝐵1 , 𝑥
𝐵
2 )

.
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Since the autarchic allocation will not, in general, satisfy the above inequality, it will be sub-
optimal. An optimal allocation can be reached through trade, though. If (𝑥𝑗1, 𝑥

𝑗
2), for 𝑗 ∈ {𝐴,𝐵},

represents an optimal allocation, I define

𝑧𝐴1 = 𝑥𝐴1 − 𝑤𝐴
1 , 𝑧𝐴2 = 𝑥𝐴2 − 𝑤𝐴

2

𝑧𝐵1 = 𝑥𝐵1 − 𝑤𝐵
1 , 𝑧𝐵2 = 𝑥𝐵2 − 𝑤𝐵

2 .

In the general equilibrium literature, these are called net demands. To continue, I admit that
players can agree on transfers 𝑧𝑗ℓ such that

• there is market clearing:
𝑧𝐴ℓ = −𝑧𝐵ℓ , ℓ ∈ {1, 2}

• and both agents are strictly better off:

𝑢(𝑤𝑗
1 + 𝑧𝑗1, 𝑤

𝑗
2 + 𝑧𝑗2) > 𝑈 𝑗−, 𝑗 ∈ {𝐴,𝐵}. (3)

From now on, without loss, I assume that player 𝐴 agrees to transfer the amount 𝑧𝐴1 > 0
to 𝐵; and 𝐵, in turn, agrees on transferring 𝑧𝐵2 > 0. This agreement, however, is cheap talk.
Players can deliver any amount 𝐷𝐴

1 ∈ [0, 𝑧𝐴1 ], 𝐷𝐵
2 ∈ [0, 𝑧𝐵2 ]. So despite the potential welfare

gains, players do not trade. More precisely, if players 𝐴 and 𝐵 are to play a simultaneous move
game in which each picks a delivery rate 𝐷𝑗

ℓ , than (0, 0) is a Nash Equilibrium in dominant
strategies. If utility is strictly increasing in both arguments, (0, 0) is the only Nash Equilibrium.

The only reason why self-interested players would deliver anything is in case they are pu-
nished for default. Next subsection introduces a third player capable of punishing. Punishment
intensity is limited by exogenous state capacity. This player’s goal is to maximize revenue by
taxing players. I will show that although the authority is not moved by benevolent intention, and
despite the added costs of penalties and taxes, now players do trade and can achieve a Pareto
improvement. The main requirement is that the authority be strong enough, in a sense made
precise in Proposition 1. Before that, Example 1 illustrates the situation and will be resumed
later.

***

Example 1 Consider agents 𝐴 and 𝐵 have endowments

𝑤𝐴 = (10, 0)

𝑤𝐵 = (0, 8).

They have utility1

𝑢(𝑥, 𝑦) = 10 log(
√
𝑥+

√
𝑦).

Note that
𝜕1𝜕2𝑢(𝑥, 𝑦) < 0, ∀𝑥 > 0, 𝑦 > 0,

so this utility satisfies Assumption 1.
In autarchy, players have the following payoff:

𝑈𝐴− ≈ 11.5

𝑈𝐵− ≈ 10.4
(4)

1Multiplying by 10 is of course unnecessary, but it allows a range of variables far from zero. This makes the
problem numerically friendly to optimization algorithms.
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It is a textbook problem to solve for socially optimal allocations. We must have:

(𝑥𝐴1 , 𝑥
𝐴
2 ) =

𝜃2

1 + 𝜃2
(10, 8)

(𝑥𝐵1 , 𝑥
𝐵
2 ) =

1

1 + 𝜃2
(10, 8).

Transfers are then given by:

𝑧𝐴1 = 10
1

1 + 𝜃2

𝑧𝐵2 = 8
𝜃2

1 + 𝜃2
.

(5)

If both agents comply to these transfers, they get payoffs that depend on 𝜃. The higher this
value, the higher 𝐵’s payoff and the lower 𝐴’s payoff. So there is a range of values of 𝜃 for which
both players are strictly better than in autarchy, namely

𝜃 ∈

⎛⎝
√︁

5(
√
5− 1)

4
,

√︀√
5 + 4

2

⎞⎠ ≈ (0.62, 1.87).

Let’s take 𝜃 = 1. Then we have:

𝑢(𝑤𝐴
1 − 𝑧𝐴1 , 𝑤

𝐴
2 + 𝑧𝐵2 ) = 𝑢(𝑤𝐵

1 + 𝑧𝐴1 , 𝑤
𝐵
2 − 𝑧𝐵2 ) ≈ 14.4. (6)

***

2.2 Punishment and taxes

Suppose there is a third player that can punish default. I will call this player an authority or
a government. It is to be understood as a self-interested and primitive government, a kind of
stationary bandit, in the lines of [1]. What I ask is under what conditions even such a bad
government can function like a government, taxing and providing contracts enforcement.

To be precise, the authority chooses a punishment intensity 𝜆 ∈ [0,Λ] and a tax rate, 𝜏 ∈
[0, 𝑇 ]. Given a contract (𝑧𝐴1 , 𝑧

𝐵
2 ), for player 𝐵 to receive the amount 𝑧𝐴1 , player 𝐴 must transfer

(1 + 𝜏)𝑧𝐴1 . The government receives 𝜏𝑧𝐴1 . If 𝐴 transfers an amount 𝐷𝐴
1 , she loses 𝜆(𝑧𝐴1 −𝐷𝐴

1 )
+

units of utility, where
(𝑧𝐴1 −𝐷𝐴

1 )
+ = max{𝑧𝐴1 −𝐷𝐴

1 , 0}.

I follow [10] in modeling punishment intensity proportional to default and directly impacting
the utility level.

The exogenous parameter Λ is to be interpreted as limits to state capacity. This is modeled
after the pioneering work of [12]. The rationale is that one has only so much military power,
prisons, government officers, etc. In a reduced form fashion, these restrictions are captured by
a cap on how much the government can punish. The parameter 𝑇 has a similar interpretation
but, as we will see in Remark 1, this will be immaterial. That is because the government will
face a trade-off between raising the tax rate and decreasing tax compliance, so optimal choices
will be bounded. This departures from [12, 13] in which tax rate constraint is in general active
because there is no compliance choices.

Government’s payoff, 𝐺, is a function of tax compliance of each agent, 𝐷𝑗
ℓ , the tax rate, 𝜏 ,

and punishment intensity, 𝜆, and is given by

𝐺 = 𝜏(𝐷𝐴
1 + 𝑞𝐷𝐵

2 ) + 𝐶(Λ− 𝜆). (7)
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The linear form 𝜏(𝐷𝐴
1 +𝑞𝐷𝐵

2 ) represents tax revenue. One can rationalize this form by consi-
dering that the government has access to some kind of international market in which the relative
price of goods 1 and 2 is 𝑞. The function 𝐶 takes as parameter state capacity net of punishment
intensity. 𝐶 measures an opportunity cost for the use of state capacity. The justification is that
the authority could employ its resources, represented by Λ, to extract rents from a source other
than taxing production. The authority could, for example, exploit natural resources or pillage
neighbors. I assume 𝐶 is concave and differentiable.

The game. How the government modify the autarchic outcome? To answer that, consider
the following game.

1. Agents have available to them a contract (𝑧𝐴1 , 𝑧
𝐵
2 ) that satisfies condition (3);

2. At 𝑡 = 0, the authority announces a tax rate, 𝜏 ∈ [0, 𝑇 ], and a punishment intensity,
𝜆 ∈ [0,Λ]. I assume commitment from the government part, i.e., the government does not
change those values afterward;

3. At 𝑡 = 1 agents decide to participate in the taxable economy or not, taking (𝑧𝐴1 , 𝑧
𝐵
2 ), 𝜏 and

𝜆 as given;

4. If either 𝐴 or 𝐵 choose not to participate, then each consumes her own endowment, the
government receives 𝐶(Λ− 𝜆) and the game ends;

5. Otherwise, if both agents choose to participate, they simultaneously pick delivery rates.
Agent 𝐴 chooses a quantity 𝐷𝐴

1 ∈ [0, 𝑧𝐴1 ] of good 1 and 𝐵, a quantity 𝐷𝐵
2 ∈ [0, 𝑧𝐵2 ] of good

2;

6. Government’s payoff is
𝐺 = 𝜏(𝐷𝐴

1 + 𝑞𝐷𝐵
2 ) + 𝐶(Λ− 𝜆); (8)

7. Players’ payoffs are

𝑈𝐴 = 𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )− 𝜆(𝑧𝐴1 −𝐷𝐴
1 )

+

𝑈𝐵 = 𝑢(𝑤𝐵
1 +𝐷𝐴

1 , 𝑤
𝐵
2 − (1 + 𝜏)𝐷𝐵

2 )− 𝜆(𝑧𝐵2 −𝐷𝐵
2 )

+.
(9)

The game is depicted in Figure 1. I will refer to the subgame starting on 𝐴’s second node as
AB-subgame.

Equilibrium definition. Let 𝑎𝑗 = 0 denote the action “𝑗 chooses out"in her first node, and
let 𝑎𝑗 = 1 mean “𝑗 chooses in". A strategy profile for the game above is given by a tuple

𝑠 = ((𝜏, 𝜆), (𝑎𝐴, 𝐷𝐴
1 ), (𝑎

𝐵, 𝐷𝐵
2 )).

Definition 1 A profile 𝑠* is an equilibrium if it is a subgame-perfect equilibrium, i.e., for
each subgame, 𝑠* induces a Nash Equilibrium.

A best response for player 𝐴 in the AB-subgame is an action 𝐷𝐴
1 , function of 𝜆, 𝜏 and 𝐷𝐵

2

that solves
max
𝐷𝐴

1

𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )− 𝜆(𝑧𝐴1 −𝐷𝐴
1 )

+.

Since this problem is convex, the solution is characterized by the following first order condi-
tion:

𝜆 ≥ (1 + 𝜏)𝜕1𝑢(𝑤
𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 ) (10)
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government

𝜏, 𝜆

𝐴

out

𝐵

out

𝐴

𝐷𝐴
1

𝐵

𝐷𝐵
2

inin

⎡⎣𝐶(Λ−𝜆)

𝑈𝐴−

𝑈𝐵−

⎤⎦⎡⎣𝐶(Λ−𝜆)

𝑈𝐴−

𝑈𝐵−

⎤⎦
⎡⎣ 𝐺

𝑈𝐴

𝑈𝐵

⎤⎦
Figura 1: Government moves first setting tax rate, 𝜏 , and punishment, 𝜆. Players decide to par-
ticipate or not. If both participate, they play a simultaneous move game denoted AB-subgame.
Payoffs for this subgame are given by Equations (8) and (9).

where equality holds if 𝐷𝐴
1 ∈ (0, 𝑧𝐴1 ). The analogous expression for player 𝐵 is

𝜆 ≥ (1 + 𝜏)𝜕2𝑢(𝑤
𝐵
1 +𝐷𝐴

1 , 𝑤
𝐴
2 − (1 + 𝜏)𝐷𝐵

2 ). (11)

If a pair (𝐷𝐴
1 , 𝐷

𝐵
2 ) solves both first order conditions, it is a Nash Equilibrium of the AB-

subgame. Note this equilibrium point is parameterized by (𝜆, 𝜏). When I want to stress this
dependence, I will denote it by (𝐷𝐴

1 , 𝐷
𝐵
2 )(𝜆, 𝜏). Lemma 1 below states that equilibrium points

(𝐷𝐴
1 , 𝐷

𝐵
2 )(𝜆, 𝜏) are monotone functions of (𝜆, 𝜏).

Besides the actions 𝐷𝐴
1 and 𝐷𝐵

2 , a strategy profile contains contains the choices 𝑎𝑗ℓ and (𝜆, 𝜏).
In equilibrium, agent A plays 𝑎𝐴 = 1 if, and only if,

𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )− 𝜆(𝑧𝐴1 −𝐷𝐴
1 )

+ ≥ 𝑢(𝑤𝐴
1 , 𝑤

𝐴
2 ).

In particular, in case of indifference, I assume the player enters the taxable economy.
The authority, on its turn, solves

max
𝜆,𝜏

𝑎𝐴𝑎𝐵𝜏(𝐷𝐴
1 +𝐷𝐵

2 ) + 𝐶(Λ− 𝜆)

s.t.

{︃
(𝑎𝐴, 𝐷𝐴

1 ) ∈ 𝑎𝑟𝑔𝑚𝑎𝑥𝑈𝐴

(𝑎𝐵, 𝐷𝐵
2 ) ∈ 𝑎𝑟𝑔𝑚𝑎𝑥𝑈𝐵,

(12)

where 𝑈 𝑗 comes from (9) if 𝑎𝐴 = 𝑎𝐵 = 1, and from (1) otherwise.
Next section presents the main results: existence of equilibrium and comparative statics.



16

3 Feeding Leviathan

3.1 The AB-subgame

To begin, Lemma 1 gives the basic comparative statics of the AB-subgame. This result is based
on supermodularity and comes from Assumption 1. For this result, the utility functions need
only continuity. All proofs can be found in Appendix A.

Lemma 1 For each (𝜆, 𝜏), the set of equilibrium points of the AB-subgame is non-empty and
contains a greatest element, denoted (𝐷1, 𝐷2)(𝜆, 𝜏). As a function of 𝜆 and 𝜏 , (𝐷1, 𝐷2)(𝜆, 𝜏) is
decreasing in 𝜏 and increasing in 𝜆.

The following Example illustrates this result.

***

Example 1 (Continued) How do players 𝐴 and 𝐵 behave in the AB-subgame? Figures 2 and 3
illustrate Lemma 1. In Figure 2, we can see the equilibrium point decreases as 𝜏 increases. In
Figure 3, we see the mirror image - the equilibrium increases as 𝜆 increases.

0 1 2 3 4
0

1

2

3

4

5

best A, τ=0.4

best B, τ=0.4

best A, τ=0.6

best B, τ=0.6

Figura 2: Best responses as tax rate varies. The horizontal axis measures 𝐵’s action; the vertical,
𝐴’s action. The solid lines represent each agent’s best response with 𝜆 = 1 and 𝜏 = 0.4. As for
the dashed lines, I keep 𝜆 = 1 and increase 𝜏 to 0.6. The point in which each pair of lines cross
is a Nash equilibrium. Note the equilibrium point decreases.

***

It sounds intuitive that a player will comply more in response to bigger punishment or lower
tax rates. But remember players 𝐴 and 𝐵 also interact strategically with each other. So it
could be the case that one of the players responds positively to, say, a punishment increase while
the other, negatively. In fact, Example 2 exhibits such a case. Lemma 1 says this “pathologi-
cal"behavior will not happen under Assumption 1.

***

Example 2 Consider players with the following utility function:

𝑢(𝑥, 𝑦) =
√
𝑥𝑦.
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0 1 2 3 4
0

1

2

3

4

5

best A, λ=0.75

best B, λ=0.75

best A, λ=1

best B, λ=1

Figura 3: Best responses as punishment intensity varies. The horizontal axis measures 𝐵’s action;
the vertical, 𝐴’s action. The solid lines represent each agent’s best response with 𝜆 = 0.75 and
𝜏 = 0.4. The dashed lines are best responses when 𝜆 increases to 1, keeping 𝜏 = 0.4. The point
in which each pair of lines cross is a Nash equilibrium. Note the equilibrium point increases.

This function is continuously differentiable and concave in both arguments, but does not
satisfy Assumption 1, because

𝜕1𝜕2𝑢 =
1

4
√
𝑥𝑦

> 0.

I keep 𝑤𝐴 = (10, 0), 𝑤𝐵 = (0, 8) and 𝜃 = 1. One can show that Pareto optimal transfers are
given by 𝑧𝐴1 = 5 and 𝑧𝐵2 = 4.

As in the Example 1, Figures 4 and 5 show how players choose delivery rates in the AB-
subgame for varying values of 𝜏 and 𝜆. Both figures plot best responses 𝐷𝐴

1 in the vertical axis
and 𝐷𝐵

2 , in the horizontal. Points where the curves cross are equilibria.
Figure 4 exhibits best responses for a fixed tax rate (𝜏 = 0.8) and punishment intensity

varying from 𝜆 = 0.75 (the solid lines) to 𝜆 = 1 (the dashed lines). Note that for small 𝜆, the
highest equilibrium has 𝐷𝐴

1 = 5 and 𝐷𝐵
2 ≈ 0.5. When 𝜆 increases, player 𝐴 decreases the amount

delivered to about 4.5. That is because 𝐵 increases delivery rates and, hence, it is worth it for 𝐴
to bear punishment.

The same logic applies to Figure 5. Now, punishment is fixed at 𝜆 = 0.6 and tax rate varies.
At 𝜏 = 0.4, agent 𝐵 delivers a small amount; but when tax increases to 𝜏 = 1, 𝐵 increases
delivery. That is because agent 𝐴 reduces her delivery rate of good 𝑥 to 𝐵. Since goods are
complementary, a reduction of 𝐵’s consumption of good 𝑥, reduces the utility of consuming 𝑦.
Hence, 𝐵 prefers increasing delivery over being punished for default.

***

3.2 Existence of equilibrium and comparative statics

Before characterizing the full equilibrium, Remark 1 shows that, under general conditions, the
parameter 𝑇 has a “natural"limit. This result reduces the quantity of exogenous parameters.
Also, while the limit in 𝜆 is easily justified in terms of state capacity, it is harder to justify an
exogenous limit to the tax rate.
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Figura 4: As 𝜆 increases from 0.75 to 1, the highest equilibrium point jumps from about (5, 0.5)
to (4.5, 2.4).

Remark 1 Suppose that, for all (0, 0) ≤ (𝑥1, 𝑥2) ≤ (𝑤𝐴
1 +𝑤𝐵

1 , 𝑤
𝐴
2 +𝑤𝐵

2 ), a partial derivative of
𝑢 is bounded away from zero, i.e., for ℓ = 1 or ℓ = 2 there is 𝜀 > 0 such that,

𝜕ℓ𝑢(𝑥1, 𝑥2) ≥ 𝜀.

Then, there is 𝑇 such that, for any equilibrium with participation, we have

𝑇 ≥ 𝜏.

From now on, I will assume the conditions of Remark 1 hold and, hence, 𝑇 is the bound for
𝜏 .

Now, continuity of partial derivatives and Lemma 1 play an important role in ensuring exis-
tence of equilibrium. The interesting equilibria, however, are those in which players decide do
participate in the taxable economy. Proposition 1 gives two results: 1) general existence and 2)
a sufficient condition for there to be equilibrium with participation.

Proposition 1 Let 𝑠 = [(𝜆, 𝜏), (𝑎𝐴, 𝐷1), (𝑎𝐵, 𝐷2)] denote a strategy profile. Then

1. for any Λ ≥ 0 there is an equilibrium 𝑠* (possibly with no participation, i.e., with 𝑎𝐴 =
𝑎𝐵 = 0);
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Figura 5: As 𝜏 increases from 0.4 to 1, the highest equilibrium point varies from about (5, 0.8)
to (0.6, 3.2).

2. if
lim
Λ→∞

𝐶 ′(Λ) = 0 (13)

then there is Λ* < ∞ such that if Λ < Λ*, then 𝑎𝐴 = 𝑎𝐵 = 0 in equilibrium and if Λ > Λ*,
then 𝑎𝐴 = 𝑎𝐵 = 1.

The condition for participation, Equation (13), has two ingredients: a sufficiently concave
𝐶 function and a sufficiently large State, represented by Λ*. The idea is very simple: if the
marginal benefit of investing in the alternative source of revenue, 𝐶 ′(·), approaches zero, it will
be worth it to reallocate State resources away from this source to contract enforcement.

Proposition 2 further stresses the importance of the Leviathan’s size, Λ. Some equilibrium
outcomes change monotonically with state capacity. Example 3 shows that is not in general the
case for welfare.

Proposition 2 Suppose 𝐶(·) is strictly increasing. Then, in equilibrium, both punishment in-
tensity, 𝜆, and tax revenue, 𝜏(𝐷𝐴

1 + 𝑞𝐷𝐵
2 ) increase with Λ.

***
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Example 3 Now we introduce a government. For the private agents, I keep the same environ-
ment of Example 1. As for the government, I set 𝑞 = 1 and 𝐶(·) = 𝑙𝑜𝑔(·) in expression (7). So
government payoff is given by:

𝐺 = 𝜏(𝐷𝐴
1 +𝐷𝐵

2 ) + 𝑙𝑜𝑔(Λ− 𝜆) (14)

Also, let’s keep 𝜃 = 1 in (5), so that

𝑧𝐴1 = 5

𝑧𝐵2 = 4

For this example, it is possible to numerically compute equilibrium outcomes as we vary state
capacity, Λ.

Figures 6 and 7 illustrate Propositions 1 and 2. One can see that if state capacity is too small,
government provides no enforcement. In this case, agents stay in autarchy. As state capacity
increases, it induces an equilibrium with participation2. Then punishment intensity increases
along with state capacity, as well as compliance.

1.0 1.5 2.0 2.5 3.0
State capacity0.0

0.5

1.0

1.5

2.0

Punishment

Figura 6: Equilibrium punishment intensity, 𝜆, as a function of state capacity, Λ. The disconti-
nuity marks the point at which agents 𝐴 and 𝐵 enter the taxable economy.

In Figure 8 we can note three things: 1) when state capacity is too low, the government
chooses not to enforce contracts, and agents end up in autarchy; 2) as state capacity increases,
the interests get aligned: agents accept taxes and punishment and, still, are better off than in
autarchy; 3) as state capacity increases even more, one of the agents, 𝐴 in this case, goes back to
autarchic levels of utility. The other player, however, is still better off. This represents a Pareto
improvement with respect to autarchy.

***

2Note that 𝐶(·) = log(·) satisfies the conditions of item 2 of Proposition 1.
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1.0 1.5 2.0 2.5 3.0
State capacity0

1

2

3

4

5

Delivery

D1
A

D2
B

Figura 7: Equilibrium compliance as Sate capacity, Λ, varies. The red line represents 𝐴’s choice,
𝐷𝐴. The blue one represents 𝐷𝐵. The discontinuity marks the point at which agents participate
in the taxable economy. To the left of this point, agents consume in autarchy.

1.0 1.5 2.0 2.5 3.0
State capacity

10.0

10.5

11.0

11.5

12.0

12.5

13.0

Payoff

A's payoff

B's payoff

A's autarchy

B's autarchy

Figura 8: Agents’ payoff as state capacity varies. The red line represents agent 𝐴’s payoff, while
the red horizontal line, her payoff in autarchy. Blue is for 𝐵.
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4 Conclusion

In this work, I developed a model of endogenous taxation and contract enforcement, basic State
functions. The model is parsimonious in hypotheses and makes straightforward predictions about
existence of equilibrium (Proposition 1) and comparative statics (Lemma 1 and Proposition 2).

The contribution is twofold. First, the model formalizes the intuition that a self-interested
authority can provide public goods and extract rents via tax collection. Taxation makes the
authority a claimant of agents’ income, in this way aligning interests. The crucial hypothesis is
a single crossing condition (Assumption 1). Second, the model provides a theoretical framework
for recent literature on the origins of the State. This literature, represented by papers like [3],
[4] and [2], have an empirical approach. This work articulates the more theoretical literature on
default ([10]) and state capacity ([12]) to examine the economic origins of Government.

Further questions include: 1) how to extend the model to a number 𝑛 of players; 2) under
what conditions there is a Pareto improvement in relation to autarchy, as in Example 3.
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A Proofs

Proof of Lemma 1: This result is an application of Theorem 4.2.2 of [11]. It suffices to show
that the AB-subgame is supermodular for each (𝜆, 𝜏) and 𝑈 𝑗(𝐷𝑗 , 𝐷𝑖, (𝜆,−𝜏)) has increasing dif-
ferences in (𝐷𝑗 , (𝜆,−𝜏)). I use the negative sign in 𝜏 because the theorem states the equilibrium
variables increase.

The first two conditions to apply the theorem is that the action space of each player is a
compact subset of R2 and utility functions are continuous. Those are true. Now, let’s check that
payoffs exhibit increasing differences. Take any (𝜆, 𝜏) and 𝐷𝐴′

1 > 𝐷𝐴
1 , then

𝑈𝐴(𝐷𝐴′
1 , 𝐷𝐵

2 )− 𝑈𝐴(𝐷𝐴
1 , 𝐷

𝐵
2 ) = 𝑢(𝑤𝐴

1 − (1 + 𝜏)𝐷𝐴′
1 , 𝑤𝐴

2 +𝐷𝐵
2 )−

− 𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 ) + 𝜆(𝐷𝐴′
1 −𝐷𝐴

1 )

= −[𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )−
− 𝑢(𝑤𝐴

1 − (1 + 𝜏)𝐷𝐴′
1 , 𝑤𝐴

2 +𝐷𝐵
2 )] + 𝜆(𝐷𝐴′

1 −𝐷𝐴
1 ).

The difference between square brackets is decreasing in 𝐷𝐵
2 by Assumption 1, so the negative

of the difference is increasing.
Analogous calculations show that 𝑈𝐵(𝐷𝐴

1 , 𝐷
𝐵
2 ) has increasing differences for any (𝜆, 𝜏).

Now I show that 𝑈𝐴(𝐷𝐴
1 , (𝜆, 𝜏)) has increasing differences in (𝜆,−𝜏). Take (𝜆′,−𝜏 ′) ≥

(𝜆,−𝜏), i.e., 𝜆′ ≥ 𝜆 and 𝜏 ′ ≤ 𝜏 . Then

𝑈𝐴(𝐷𝐴
1 , (𝜆

′, 𝜏 ′))− 𝑈𝐴(𝐷𝐴
1 , (𝜆, 𝜏)) = 𝑢(𝑤𝐴

1 − (1 + 𝜏 ′)𝐷𝐴
1 , 𝑤

𝐴
2 +𝐷𝐵

2 )−
− 𝑢(𝑤𝐴

1 − (1 + 𝜏)𝐷𝐴
1 , 𝑤

𝐴
2 +𝐷𝐵

2 ) +𝐷𝐴
1 (𝜆

′ − 𝜆).

The term

𝑢(𝑤𝐴
1 − (1 + 𝜏 ′)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )− 𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )

increases in 𝐷𝐴
1 by concavity on the first argument and

𝐷𝐴
1 (𝜆

′ − 𝜆)

increases in 𝐷𝐴
1 because 𝜆′ − 𝜆 ≥ 0. Again, calculations for 𝐵 are analogous.

Now, Theorem 4.2.2 of [11] applies and I conclude that there exists a greatest equilibrium
point (𝐷𝐴

1 , 𝐷
𝐵
2 ) for each (𝜆, 𝜏). Moreover, this point increases in (𝜆,−𝜏), i.e., increases in 𝜆 and

decreases in 𝜏 .
Proof of Remark 1: By contradiction, suppose there is no uniform upper bound to 𝜏 .

Then, there is a sequence (𝜏𝑛, 𝜆𝑛) such that

• For all 𝑇 > 0 there is 𝑁 such that if 𝑛 ≥ 𝑁 , then 𝜏𝑛 ≥ 𝑇 ,

• (𝜏𝑛, 𝜆𝑛) induces participation.

Denote by 𝐷𝐴
𝑛 and 𝐷𝐵

𝑛 the equilibrium strategies in the AB-subgame.
Without lost, suppose the first derivative of 𝑢 is bounded away from zero. In an equilibrium

with participation, we have

𝑢(𝑤𝐴
1 − (1 + 𝜏𝑛)𝐷

𝐴
𝑛 , 𝑤

𝐴
2 +𝐷𝐵

𝑛 )− 𝜆(𝑧𝐴1 −𝐷𝐴
𝑛 )

+ ≥ 𝑢(𝑤𝐴
1 , 𝑤

𝐴
2 ).

Combining this inequality with FOC (10), we get

𝑢(𝑤𝐴
1 − (1 + 𝜏𝑛)𝐷

𝐴
𝑛 ,𝑤

𝐴
2 +𝐷𝐵

𝑛 )− 𝑢(𝑤𝐴
1 , 𝑤

𝐴
2 )

≥ 𝜆(𝑧𝐴1 −𝐷𝐴
𝑛 )

+

≥ (𝑧𝐴1 −𝐷𝐴
𝑛 )

+(1 + 𝜏𝑛)𝜕1𝑢(𝑤
𝐴
1 − (1 + 𝜏𝑛)𝐷

𝐴
𝑛 , 𝑤

𝐴
2 +𝐷𝐵

𝑛 )

≥ (𝑧𝐴1 −𝐷𝐴
𝑛 )

+(1 + 𝜏𝑛)𝜀.

(15)
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Suppose first that lim inf𝐷𝐴
𝑛 = 0. Then, there is a subsequence {𝑚}∞1 such that 𝐷𝐴

𝑚 ≤ 𝑧𝐴1 /2.
Hence (𝑧𝐴1 −𝐷𝐴

𝑚)+ ≥ 𝑧𝐴1 /2 and

(𝑧𝐴1 −𝐷𝐴
𝑚)+(1 + 𝜏𝑚)𝜀 → ∞

which cannot be true, because (15) shows the quantity (𝑧𝐴1 −𝐷𝐴
𝑚)+(1 + 𝜏𝑚)𝜀 is bounded above.

Now, suppose lim inf𝐷𝐴
𝑛 = 𝐷 > 0. Then, 𝐴’s consumption of good 1 is such that, for 𝑛

sufficiently large,
𝑤𝐴
1 − (1 + 𝜏𝑛)𝐷

𝐴
𝑛 ≤ 𝑤𝐴

1 − (1 + 𝜏𝑛)𝐷 → −∞

which is not feasible (consumption must be non-negative).
Proof of Proposition 1:

1. It will be useful to establish the following: the greatest equilibrium point (𝐷𝐴
1 , 𝐷

𝐵
2 )(𝜆, 𝜏) is

upper semi-continuous, in the sense that both 𝐷𝐴
1 and 𝐷𝐵

2 are upper semi-continuous real
functions of (𝜆, 𝜏). To see that, I must show that, for a given sequence (𝜆𝑛, 𝜏𝑛) → (𝜆, 𝜏),
we have

(𝐷𝐴
1 , 𝐷

𝐵
2 )(𝜆, 𝜏) ≥ lim sup

𝑛
(𝐷𝐴

1 , 𝐷
𝐵
2 )(𝜆𝑛, 𝜏𝑛). (16)

To simplify notation, let’s define

𝐷*(𝐷𝐴
1 , 𝐷

𝐵
2 )(𝜏, 𝜆),

𝐷𝑛(𝐷
𝐴
1 , 𝐷

𝐵
2 )(𝜆𝑛, 𝜏𝑛),

(𝐷̄𝐴, 𝐷̄𝐵) lim sup
𝑛

(𝐷𝐴
1 , 𝐷

𝐵
2 )(𝜆𝑛, 𝜏𝑛).

Lemma 1 states the existence of a greatest Nash equilibrium for the AB-subgame given
any choice of (𝜆, 𝜏), so 𝐷𝑛 is well defined. To establish (16), I will show that (𝐷̄𝐴, 𝐷̄𝐵) is
an equilibrium of the AB-subgame for (𝜆, 𝜏).

Since 𝐷𝑛 is equilibrium, we have

𝜆𝑛 ≥ (1 + 𝜏𝑛)𝜕1𝑢(𝑤
𝐴
1 − (1 + 𝜏𝑛)𝐷

𝐴
𝑛 , 𝑤

𝐴
2 +𝐷𝐵

𝑛 )

and similarly for 𝐵. Since I assumed continuity of the derivatives of 𝑢, we have

𝜆 ≥ (1 + 𝜏)𝜕1𝑢(𝑤
𝐴
1 − (1 + 𝜏)𝐷̄𝐴, 𝑤𝐴

2 + 𝐷̄𝐵).

And since the agents maximization problem is convex, the condition above is sufficient for
a solution. That is, with (𝜆, 𝜏) given, 𝐷̄𝐴 is best response to 𝐷̄𝐵 and vice-versa. Since 𝐷*

is the greatest such equilibrium, we have

𝐷* ≥ (𝐷̄𝐴, 𝐷̄𝐵). (17)

Now we are ready to go.

For the first node of player 𝑗, she chooses 𝑎𝑗 = 1 if, and only if, 𝑢(𝑤𝑗
1, 𝑤

𝑗
2) = 𝑈 𝑗− ≤ 𝑈 𝑗(𝜆, 𝜏),

where

𝑈𝐴(𝜏, 𝜆) = 𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )− 𝜆(𝑧𝐴1 −𝐷𝐴
1 )

+

𝑈𝐵(𝜏, 𝜆) = 𝑢(𝑤𝐵
1 +𝐷𝐴

1 , 𝑤
𝐴
2 − (1 + 𝜏)𝐷𝐵

2 )− 𝜆(𝑧𝐵2 −𝐷𝐵
2 )

+.

So in the first node of the game, the government solves

max
𝜆,𝜏

𝜏(𝐷𝐴
1 + 𝑞𝐷𝐵

2 ) + 𝐶(Λ− 𝜆)

s.t. 𝑈 𝑗 ≥ 𝑈 𝑗−, 𝑗 ∈ {𝐴,𝐵}.
(18)
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By assumption, the function 𝐶 is continuous and, by the previous argument, 𝐷𝐴
1 + 𝑞𝐷𝐵

2 is
upper semi-continuous.

On the other hand, the constraints 𝑈 𝑗 ≥ 𝑈 𝑗−, 𝑗 ∈ {𝐴,𝐵} are equivalent to a compact
subset of [0,Λ]× [0, 𝑇 ]. To see that, consider

𝒞𝑗 = {(𝜆, 𝜏) ∈ [0,Λ]× [0, 𝑇 ] | 𝑈 𝑗(𝜆, 𝜏) ≥ 𝑈 𝑗−}.

Clearly, 𝒞𝑗 is bounded and, since 𝑈 𝑗(𝜆, 𝜏) is continuous, closed. So 𝒞𝐴∩𝒞𝐵 is also bounded
and closed in R2, so it is compact.

Hence, problem (18) has a solution, (𝜆*, 𝜏*). Government chooses (𝜆*, 𝜏*) if, and only if

𝜏(𝐷𝐴
1 + 𝑞𝐷𝐵

2 ) + 𝐶(Λ− 𝜆) ≥ 𝐶(Λ).

Otherwise, the optimum is to set 𝜆 = 0 and any 𝜏 ∈ [0, 𝑇 ]. In this case, agents consume
in autarchy.

2. To prove this claim, remember that I assumed (𝑧𝐴1 , 𝑧
𝐵
2 ) satisfy

𝑢(𝑤𝐴
1 − 𝑧𝐴1 , 𝑤

𝐴
2 + 𝑧𝐵2 ) > 𝑢(𝑤𝐴

1 , 𝑤
𝐴
2 ),

𝑢(𝑤𝐵
1 + 𝑧𝐴1 , 𝑤

𝐵
2 − 𝑧𝐵2 ) > 𝑢(𝑤𝐵

1 , 𝑤
𝐵
2 ).

(19)

Since 𝑢 is continuous, for each 𝜏 we can define the set ∆𝑗(𝜏) such that, for 𝛿𝑗 ∈ ∆𝑗(𝜏)

𝑢(𝑤𝐴
1 − (1 + 𝜏)𝑧𝐴1 , 𝑤

𝐴
2 + 𝛿𝐵) ≥ 𝑢(𝑤𝐴

1 , 𝑤
𝐴
2 )

𝑢(𝑤𝐵
1 + 𝛿𝐴, 𝑤𝐵

2 − (1 + 𝜏)𝑧𝐵2 ) ≥ 𝑢(𝑤𝐵
1 , 𝑤

𝐵
2 ).

(20)

Note that ∆𝑗(𝜏) ̸= ∅ for values 𝜏 ∈ [0, 𝑇 𝑗 ]. That is because 𝑢 is continuous, increasing
and satisfies inequality (19).

Now, fix a 0 < 𝜏 ≤ min{𝑇𝐴, 𝑇𝐵}. With this tax rate, player 𝑗 participates if player 𝑖 ̸= 𝑗
plays 𝛿𝑖 ∈ ∆𝑖(𝜏) or higher. That is due to the definition of ∆𝑗(𝜏) in (20) and the fact that
𝑢 is increasing.

Finally, take 𝐷̃𝑗
ℓ ∈ ∆𝑗(𝜏) and define

𝜆̃𝐴 = (1 + 𝜏)𝜕1𝑢(𝑤
𝐴
1 − (1 + 𝜏)𝐷̃𝐴

1 , 𝑤
𝐴
2 + 𝐷̃𝐵

2 )

𝜆̃𝐵 = (1 + 𝜏)𝜕2𝑢(𝑤
𝐵
1 + 𝐷̃𝐴

1 , 𝑤
𝐵
2 − (1 + 𝜏)𝐷̃𝐵

2 ).
(21)

Put 𝜆̃ = max{𝜆̃𝐴, 𝜆̃𝐵}. I claim that (𝜆̃, 𝜏) induces participation (i.e. 𝑎𝑗 = 1). To see that,
let (𝐷𝐴

1 , 𝐷
𝐵
2 )(𝜆̃, 𝜏) denote an equilibrium of the AB-subgame. These values satisfy FOC

(10) and (11):
𝜆̃ ≥ (1 + 𝜏)𝜕1𝑢(𝑤

𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )

𝜆̃ ≥ (1 + 𝜏)𝜕2𝑢(𝑤
𝐵
1 +𝐷𝐴

1 , 𝑤
𝐵
2 − (1 + 𝜏)𝐷𝐵

2 )

with equality if 𝐷𝑗
ℓ < 𝑧𝑗ℓ . Since these FOC result from a convex problem, they are sufficient

for an equilibrium. Since (𝐷̃𝐴
1 , 𝐷̃

𝐵
2 ) satisfy those conditions by construction, they represent

an equilibrium. We have
(𝐷𝐴

1 , 𝐷
𝐵
2 )(𝜆, 𝜏) ≥ (𝐷̃𝐴

1 , 𝐷̃
𝐵
2 )

because I select the highest equilibrium point. Moreover,

𝑢(𝑤𝐴
1 − (1 + 𝜏)𝐷𝐴

1 , 𝑤
𝐴
2 +𝐷𝐵

2 )−𝜆(𝑧𝐴1 −𝐷𝐴
1 )

+

≥ 𝑢(𝑤𝐴
1 − (1 + 𝜏)𝑧𝐴1 , 𝑤

𝐴
2 +𝐷𝐵

2 )

≥ 𝑢(𝑤𝐴
1 − (1 + 𝜏)𝑧𝐴1 , 𝑤

𝐴
2 + 𝐷̃𝐵

2 )

≥ 𝑢(𝑤𝐴
1 , 𝑤

𝐴
2 ).
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The first inequality is due to optimality of 𝐷𝐴
1 ; the second is because 𝐷𝐵

2 ≥ 𝐷̃𝐵
2 and 𝑢

is increasing; the third is due to the definition of ∆𝑗 in (20) and 𝐷̃𝐵
2 ∈ ∆𝐵. The same

argument applies to player 𝐵. This shows that both players choose to participate.

So, with (𝜆̃, 𝜏), players choose to pay taxes. Also, we must have 𝐷𝑗
ℓ > 0 for at least one

player (otherwise they would be punished for nothing).

Now, I will show the Government provides contract enforcement if state capacity is big
enough. Take Λ̄ such that 3

𝐶 ′(Λ̄− 𝜆̃) <
𝜏(𝐷̃𝐴

1 + 𝑞𝐷̃𝐵
2 )

𝜆̃
(22)

such Λ̄ exists because
lim
𝑥→∞

𝐶 ′(𝑥) = 0.

So that

𝐶(Λ̄)− 𝐶(Λ̄− 𝜆̃) ≤ 𝐶 ′(Λ̄− 𝜆̃)𝜆̃ [Mean Value Theorem]

< 𝜏(𝐷̃𝐴
1 + 𝑞𝐷̃𝐵

2 ) [due to (22)]

≤ 𝜏(𝐷𝐴
1 + 𝑞𝐷𝐵

2 ).

Hence
𝜏(𝐷𝐴

1 + 𝑞𝐷𝐵
2 ) + 𝐶(Λ̄− 𝜆̃) > 𝐶(Λ̄).

But the left hand side above is dominated by the solution to the Government problem (18).
So the authority will choose (𝜆, 𝜏) in such a way that induces participation.

I showed that the set of State capacities that induce participation

ℒ = {Λ ≥ 0 | 𝑎𝑗 = 1}

is non-empty. Since ℒ is bounded below by 0, I can take its infimum

Λ* = inf ℒ.

By construction, if Λ < Λ* there is no participation. Now, suppose for some Λ′ > Λ* there
is no participation, in which case the government consumes 𝐶(Λ′). Take Λ ∈ (Λ*,Λ′) that
induces participation4. Let 𝜆, 𝜏,𝐷𝐴

1 and 𝐷𝐵
2 denote the equilibrium variables under Λ. We

have

𝐶(Λ′) > 𝜏(𝐷𝐴
1 + 𝑞𝐷𝐵

2 ) + 𝐶(Λ′ − 𝜆) [due to optimality of Λ′]

≥ 𝜏(𝐷𝐴
1 + 𝑞𝐷𝐵

2 ) + 𝐶(Λ− 𝜆) [because 𝐶 is increasing]
≥ 𝐶(Λ) [due to optimality of (𝜆, 𝜏)]

The above inequalities imply

𝐶(Λ′)− 𝐶(Λ) > 𝐶(Λ′ − 𝜆)− 𝐶(Λ− 𝜆),

but this contradicts concavity of 𝐶(·). To see that, note that

Λ′ − Λ = (Λ′ − 𝜆)− (Λ− 𝜆)

𝑎𝑛𝑑Λ′ > Λ′ − 𝜆 ≥ Λ > Λ− 𝜆

𝑜𝑟Λ′ > Λ ≥ Λ′ − 𝜆 > Λ− 𝜆.

3I assume 𝜆̃ > 0. Otherwise, the Government has no trade-off, taxes come for free.
4Such a Λ exists due to the definition of Λ*.
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Well, if 𝑓 is concave and 𝑎 < 𝑏 ≤ 𝑐 < 𝑑, then we have

𝑓(𝑑)− 𝑓(𝑐)

𝑑− 𝑐
≤ 𝑓(𝑏)− 𝑓(𝑎)

𝑏− 𝑎
.

If 𝑑− 𝑐 = 𝑏− 𝑎 we get 𝑓(𝑑)− 𝑓(𝑐) ≤ 𝑓(𝑏)− 𝑓(𝑎).

Proof of Proposition 2:
I start with 𝜆. Let (𝜆, 𝜏) be an equilibrium choice when state capacity is Λ. For simplicity, if 𝐷𝑗

ℓ

represents equilibrium compliance, denote

𝐷𝐷𝐴
1 + 𝑞𝐷𝐵

2 .

If 𝜆 = 0 there is nothing to prove. So suppose 𝜆 > 0. The government payoff is given by

𝜏𝐷 + 𝐶(Λ− 𝜆).

Now, suppose Λ′ > Λ and Government chooses (𝜆′, 𝜏 ′) with 𝜆′ < 𝜆, and this choice induces
compliance 𝐷′. Note this level of compliance was available for Λ but was not chosen. That will
lead to a contradiction:

𝜏 ′𝐷′ + 𝐶(Λ′ − 𝜆′) ≥ 𝜏𝐷 + 𝐶(Λ′ − 𝜆) [due to optimality]
> 𝜏𝐷 + 𝐶(Λ− 𝜆) [due to strictly monotonicity]
≥ 𝜏 ′𝐷′ + 𝐶(Λ− 𝜆′) [due to optimality again]

The inequalities above imply

𝐶(Λ′ − 𝜆′)− 𝐶(Λ− 𝜆′) > 𝐶(Λ′ − 𝜆)− 𝐶(Λ− 𝜆)

and this contradicts concavity of 𝐶 by the same reason pointed in the proof of Proposition 1.
Now it is easy to see that tax revenue must go up too. Take Λ′ > Λ and, hence, 𝜆′ ≥ 𝜆. Let

𝜏,𝐷 and 𝜏 ′, 𝐷′ be optimal choices under Λ and Λ′. Then

𝜏 ′𝐷′ + 𝐶(Λ′ − 𝜆′) ≥ 𝜏𝐷 + 𝐶(Λ′ − 𝜆)

=⇒ 𝜏 ′𝐷′ − 𝜏𝐷 ≥ 𝐶(Λ′ − 𝜆)− 𝐶(Λ′ − 𝜆)

≥ 0.

The last inequality follows because 𝜆′ ≥ 𝜆 and 𝐶(·) is increasing.



28

Referências Bibliográficas

[1] Mancur Olson. Dictatorship, democracy, and development. American political science re-
view, 87(3):567–576, 1993.

[2] Robert C Allen, Mattia C Bertazzini, and Leander Heldring. The economic origins of
government. American Economic Review, 113(10):2507–2545, 2023.

[3] Raúl Sánchez De La Sierra. On the origins of the state: Stationary bandits and taxation in
eastern congo. Journal of Political Economy, 128(1):000–000, 2020.

[4] Joram Mayshar, Omer Moav, and Luigi Pascali. The origin of the state: Land productivity
or appropriability? Journal of Political Economy, 130(4):1091–1144, 2022.

[5] Charles Tilly. War making and state making as organized crime. In Collective violence,
contentious politics, and social change, pages 121–139. Routledge, 2017.

[6] Herschel I Grossman and Minseong Kim. Swords or plowshares? a theory of the security of
claims to property. Journal of Political Economy, 103(6):1275–1288, 1995.

[7] Daron Acemoglu and James A Robinson. Economic origins of dictatorship and democracy.
Cambridge University Press, 2006.

[8] Scott Gehlbach, Konstantin Sonin, and Milan W Svolik. Formal models of nondemocratic
politics. Annual Review of Political Science, 19:565–584, 2016.

[9] Christopher Clague, Philip Keefer, Stephen Knack, and Mancur Olson. Property and con-
tract rights in autocracies and democracies. Journal of economic growth, 1:243–276, 1996.

[10] Pradeep Dubey, John Geanakoplos, and Martin Shubik. Default and punishment in general
equilibrium 1. econometrica, 73(1):1–37, 2005.

[11] Donald M Topkis. Supermodularity and complementarity. Princeton university press, 1998.

[12] Timothy Besley and Torsten Persson. The origins of state capacity: Property rights, taxa-
tion, and politics. American economic review, 99(4):1218–1244, 2009.

[13] Timothy Besley and Torsten Persson. State capacity, conflict, and development. Econome-
trica, 78(1):1–34, 2010.


	40ef2c258058c3c9f30173508fe0caa153a9ed742a12dfe80f05a3a01e583069.pdf
	40ef2c258058c3c9f30173508fe0caa153a9ed742a12dfe80f05a3a01e583069.pdf
	40ef2c258058c3c9f30173508fe0caa153a9ed742a12dfe80f05a3a01e583069.pdf
	40ef2c258058c3c9f30173508fe0caa153a9ed742a12dfe80f05a3a01e583069.pdf
	Introduction
	Motivation
	How this work relates to the literature?

	The model
	The problem with autarchy
	Punishment and taxes

	Feeding Leviathan
	The AB-subgame
	Existence of equilibrium and comparative statics

	Conclusion
	Proofs
	Referências Bibliográficas


