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Abstract

This paper aims at taking into account productive interactions besides
pure rent-seeking activities. Assuming an imperfect control of the state
on his territory, a contest for resources may coexist with a cooperation in
production between the state and a minority. I show that a unique and
globally stable Nash equilibrium exists in this game. Comparative statics
about arms expenditures stress the importance of economic productivity
as an impediment to the conflict in addition to the well-known low value
of rents and inefficient conflict technology. The more a group is deprived
in the distribution of the revenus of production, the more he invests in
the contest. When the ruling elite can choose its optimal level of taxation
subject to the constraint of rebellion, it appears that state power increases
the part of revenue accruing to the elite. If the minority is inefficient in
both productive and appropriative activities, the ruler prefers to take
for himself a large part of the pie resulting from production, inducing the
minority to rebel. Contrary to the conventional wisdom, rebellion appears
to be driven by the coexistence of a strong state and a weak minority and
not by a weakness of the state. In presence of state collapse, we observe a
generalized conflict rather than a rebellion stricto sensu. Finally, presence
of valuable resources out of the control of the state drives this one to
redistribute more fairly the output in order to prevent a costly conflict.
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1 Introduction

Most of today’s wars take place inside countries rather than between them. This
helps explain the increased number of both theoretical and empirical economic
articles devoted to civil conflict issues. The usual underlying theoretical back-
ground of these studies is a rent-seeking game between the state and the rebels
(e.g. Grossman (1991), Gershenson and Grossman (2000), Esteban and Ray
(1999)). Most of the papers isolate the issue of appropriation from the issue of
production. They emphasize only the properties of the appropriation function
and the value of rents to explain conflict intensity. Hence, taking into account
the asymmetry between the contestants about the distribution of power, gives,
in this framework, quite limited results.

In this paper, I explicitly model production decisions jointly with rent seek-
ing ones following studies of Skaperdas (1992), Hirshleifer (1995) or Grossman
and Kim (1995). Groups are associated in production and rivals in appropri-
ation and equilibrium level of unproductive expenditures is dependent upon
characteristics of both technologies. But, opposite to them, I do not postulate
a "state of nature" but rather an incomplete rule of law !, i.e. the state cannot
expand his authority on the country as a whole. This assumption lies at the
heart of the model whose purpose is to apply the notion of incomplete property
rights to civil conflict determination. The weakness of the states in the devel-
oping world is often viewed as a barrier to development since the rulers cannot
tax nor regulate the economy as a whole. The insufficient resources extracted
by weak states do not allow them to finance growth-promoting public goods
nor to enforce property rights (e.g. North (1981), Herbst (2000) or Acemoglu
(2005)). In this paper, I consider the weakness of the state as an inability for the
rulers to control all their territory. Migdal (1988), quoted by Acemoglu (2005),
asserts that "In part of the Third World, the inability of state leaders to achieve
predominance in large areas of their countries has been striking". Examples of
such a configuration can be found in Colombia (where FARC? controls a part
of the country), in Russia (with Chechnya) or in Sudan. The partition of those
countries between warlords and the state is generally seen as the result of the
civil war rather than the effect of an incomplete enforcement of the rule of law.

However, the key assumption of the model is not that there exists necessar-

!The work which is closer to mine in spirit is Skaperdas and Syropoulos (1998) where a
prize is introduced in a production function as a fixed factor. But they posit that revenues
are distributed only along the balance of forces.

2The Revolutionary Armed Forces of Colombia.



ily a conflict in the anarchic environment but that such a conflict is possible.
Throughout the article, the strength of the state remains exogenous and I focus
on its consequences: the level of cooperation and conflict.

I assume that in part of the territory under the control of the ruling group,
this one and the minority cooperate in productive activities while in the remain-
ing part possibility of open conflict for resources is open. The elite chooses a
rate of distribution of the revenues of production subject to the constraint that
a rebellion may trigger in the contestable area of the jurisdiction. Until the last
section of the paper, the distribution is considered as exogenous to emphasize
the patterns of inter-groups competition. Then, the optimal choice of the ruler
regarding the distribution is analyzed. That is why this article lies also within
the scope of the economic literature of the state. Grossman and Noh (1990),
McGuire and Olson (1996), Acemoglu (2005) or Acemoglu and Robinson (2005)
model the behavior of a self-interested and rational ruling elite. They assume
that the ruler maximizes his revenue from taxation subject to a constraint of
exit, revolution, or discouragement of the investment from the population. In
this paper, the constraint lies in the fact that the absolute ability to tax the
citizens for the "stationary bandit" is restrained to a part of the territory, where
property rights are enforced.

The concern of the paper is twofold: analyze the consequences of state weak-
ness on the patterns of conflict and derive the optimal distribution strategy of
the ruler in respect to his power. The equilibrium level of cooperation appears
to be growing with the weakness of the state and the value of the contestable
rents and decreasing with the efficiency of the production process. The strength
of the state is also the key determinant of the kind of politics led by the sta-
tionary bandit. A strong state is more predatory than the weak ones, a result
close to those of Konrad and Skaperdas (1999), Grossman and Noh (1990) or
Moselle and Polak (2001) although my model is purely of a static form while
their works deal with a dynamic setting. Although the model confirms that the
degree of general conflict is increasing with state failure , the rebellion (defined
as the specialization of the non ruling group in conflict activity) is the result
of the coexistence between a strong state and a weak minority. Hence, while
Somalian chaos and Chechnya secessionist war are merged into the general clas-
sification of civil war, the model suggests that these two situations correspond
to dramatically distinct patterns of weakness and strength of the contestants.

The next section presents the model, the third one develops the analysis of

the Nash equilibrium. The fourth part emphasizes the conditions of uniqueness



and comparative statics and the fifth section of the paper is devoted to the first
stage of a static game in extensive form where a ruler can use distribution as a

strategy. Part six concludes.

2 The Model

The most part of the following assumptions about the choice between production
and appropriation are based on Skaperdas (1992). Let two groups indexed, by
t = 1,2, be associated in a joint production function, f. They are endowed by a
similar amount of available resources normalized to one® . They can allocate it
to production (y;) or to appropriation (z;) subject to the constraint that they
add up to one: 1 = y; + x;. The expenditures in conflict are socially wasteful
since the contest for resources is a zero-sum game and they are diverted from
the production process. f is increasing with the inputs at a decreasing marginal
rate. The share of the divisible rent that resorts to player 1 is determined by
the contest success function, p, ( (1 — p) for player 2), and the players face
decreasing marginal returns. The share of output for player 1 (2) is equal to
a € [0,1] (1 — «), the value of contestable resources is T and the parameter
B € [0,1] reflects the part of the contestable resources in the economy, i.e. the
state power. The players are both risk neutrals and maximize their revenues.

The payoffs are given by,

b = p(z1,22)0T + (1 — B)f(1 — 1,1 — x9) (1)
? (1 —p(z1,22))8T + (1 —a)(1 = B) f(1 — 21,1 — 22) (2)

Note that when 8 =1, i.e. in absence of property rights, the game is similar

to rent-seeking contests®.

2.1 The production technology

ASSUMPTION 1
f; <0,¥i=1,2
fii <0,Vi=1,2
fij > 0,¥i,j with i # j

3Like Skaperdas (1992), I posit that the two players have an equal rate of transformation
of their endowments to arms or inputs (one to one).
4For a survey of rent-seeking literature, see Nitzan (1994)



f(0,92) = f(y1,0) =0

lim f; — —o0

zi—1

lim f; — 0

x;—0

f exhibits constant returns of scale.

The hypotheses on the production function are classical except the fact that
fi does not measures the marginal productivity of y; but its opposite (the
marginal loss of production following a reallocation of endowments to appro-
priation). f;; is negative since the decreasing marginal return law makes each
additional unit of endowment diverted from production potentially more effec-
tive as we get closer to 0 (in inputs terms). The second cross derivative in
respect to x1 and x4 is positive, involving that the marginal productivity of one
group is positively affected by the raise of the productive effort of the other one,
taking into account the positive spillover effect of war (or peace). On the other
hand, the more player expends in the contest, the higher the opportunity cost
of a unit diverted from production to appropriation. While the former asser-
tion refers to the strategic effect of productive expenditures, the latter refers to
direct effect”.

Inada conditions in addition to the property of nullity of the output when one
input is null are consistent with Cobb-Douglas function. The last assumption
prohibits asymmetric equilibria for which one player does not produce. Indeed,

in that case, the best response for the other player is to produce nothing too.

2.2 The conflict technology

The conflict technology (or contest success function, CSF) relates arms invest-
ment to the share of rents won, as I postulate resources are divisible. Such
functions have been introduced in many areas of economics and take generally
a ratio form, as Tullock (1980) presented it. Adding a constant in the Tullock’s

forumlation gives,
P > hi(zi) + Nd
which is the function proposed by Amegashie (2005). The presence of the con-

stant allows continuity of first and second derivatives even when one or both

5Roughly speaking, the stability of the game depends on the property that the former
ones (included strategic effect in the contest) are dominated by the latter ones. This point is
extensively discussed in section 4.1



efforts are null, a property obviously desirable in warfare context 6.

If each player faces the same conflict technology, all their partial deriva-
tives have same absolute values and opposite signs. Following assumptions are
consistent with the ratio-form function with the constant, d.

ASSUMPTION 2:

oo >p; >0

—00 < pa <0

—o0<p11 <0

00 > pag >0

P12 % 0 as hy(x1)

p(0,0) =1/2

The CSF is concave in own players’s effort for all level of z; and second-cross

hQ (1‘2)

AV

partial derivatives is positive for player ¢ only if h;(x;) > h;(x;).

3 Cooperation or Conflict?

Each player maximizes this program:
r} = argmax ' (x;) (3)
X
Lemma 1 Under assumption 1-2, there exists at least one pure Nash Equilib-

rium

Proofs of lemma 1 and following results are in appendix.
FOCs give:

m = pBT+a(l-B)fL=0 (4)
T o= —pfBT+(1—a)(l—pB)fa=0 (5)

SOCs are given by:

™ = puBT+a(l—pB)fi1 <0 (6)
T3y = —p2fT+(1—a)(1l—B)f <0 (7)

SNote that Hirshleifer (1989) proposed a alternative specification of the CSF based on
the difference between efforts rather than ratio. For an axiomatic discussion on CSF, see
Skaperdas (1996) and Clarke and Riis (1998).




The first part of the right hand side of 4 and 5 constitutes the marginal ben-
efit of an additional unit of endowment devoted to contest whereas the second
part constitutes its marginal cost. Obviously, an interior equilibrium is charac-
terized by the equalization of the marginal cost and the marginal benefit. The
concavity of p and the convexity of f ensure that SOCs are always satisfied.

Throughout the paper, I will refer to the game as a symmetric game in the
sense of the assumption 3 below:

ASSUMPTION 3

Players are symmetric so that

fi fi
pi pPj

NV, =a;
An asymmetric setting of the game is p.rovided by the assumption 4 below:
ASSUMPTION 4
Consider an asymmetric distribution of skills so that one player enjoys more
relative ability in production than his opponent:
L >
Assumption 4 implies either that player i is more efficient in production than

,\V/Ii =Ty

his opponent while they face similar technology of appropriation, either the two
players are symmetric in production and player 1 is less efficient in appropriation
than player j. I will focus on the first interpretation.

Although the primary goal of the paper is to focus on the asymmetry of
power, I will investigate the introduction of another source of asymmetry like

in assumption 4 when it is insightful.

3.1 Interior Equilibrium
Proposition 1 The Nash equilibrium is interior if 3 €]0,1[ and if T # 0

Given assumption 1-2, if a player allocates all his endowment to the contest,
the marginal cost of z; is infinitely negative. On another hand, if he rather
specializes absolutely in production, the marginal benefit of y; is null. Since p;
is always positive and finite by assumption 2, a corner solution will emerge only
if the player has no choice about activity, i.e. if 8 is at a bound and/or if T
is null. If those conditions are not fulfilled, the Nash equilibrium is necessarily

interior. Throughout the paper, I will focus on interior solution.

Proposition 2 The pure Nash equilibrium is characterized by the following

properties:

i

—att =(1- a)f—i
3 D2
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Under assumption 8, if o is equal to 1/2, then x5 = a3 and interior equilib-
rium s symmetric.

Under assumption 4, when x] = x5, the more skilled player must receive a
lower share of rents than his rival. For o = 1/2, he must contribute more in

production than his opponent.

Recall that, under assumption 1-2, both |f;| and | p;| monotonically increase

with z;. Since f is convex and p concave in z, the ratio ]J;— is monotonically
i

increasing with ;. Then, if & = 1/2, the more efficient player will contribute
more in production at interior equilibrium than his opponent. Conversely, play-
ers expend the same amount of their endowments in production only if the most
efficient among them receives a lower share of the output than the other player.
To put it differently, when one player is relatively more efficient in production,
he faces a greater opportunity cost of arms. Thus, if the distribution of output
is egalitarian, he contributes more in production at the equilibrium so that the
ratio ’g—’ is the same for the two contestants. If the distribution is skewed in
favor of the "better" player, the asymmetry of equilibrium expenditures is en-
hanced relative to the situation of equality of the distribution. In contrast, when
the distribution is unfavorable to the most efficient producer, the asymmetry is
limited. In economic models of conflict, the most efficient producer contributes
more to production too, but he obtains the lowest share of the output. This
property is driven by the assumption that the distribution is equal to the ratio
of arms expenditures”. In the present model, however, there is no link between
allocation choices and distribution, which is purely exogenous.

The originality of the previous propositions is that they link simultaneously
properties of technologies, distribution of output and value of contestable rents.

Indeed, economic models of conflict emphasize only technologies while rent-

7A conclusion consistent with the assumption of complete absence of rules in those models.



seeking models focus on properties of contest success function and on value of
rents. Since the model append to the canonical rent-seeking framework a joint
production function, key findings include conditions over a significantly greater
number of parameters and technologies properties than each of two pioneering
classes of models separately. The aim is to give a more comprehensive and
adapted framework to understand civil conflict patterns.

Part iii of proposition 2 highlights that the nature of equilibrium is crucially
dependent upon the value ﬁT, which is a measure of the potential prize of
the appropriation. Nevertheless, for a given value of this prize, the more the
production process is efficient and the less the conflict technology is decisive,
the less the equilibrium will be conflicting. An outcome predominantly charac-
terized by rivalry is then driven by both a weakness of the state and a relative
inefficiency of the production. If we introduce a parameter, A, which reflects the
level of institutional quality or the global factor productivity in f, we can see
that the less developed countries (where A is low) are far more prone to a civil
conflict than the developed one for a given weakness of the state. Near anarchic
equilibrium can be seen as closed to the Somalian case since the end of the
latter civil war. None group is able to enforce property rights and, as a result,
factions fight or negotiate under the threat of open conflict for appropriation of
territories. In opposite to this dramatic case, near full cooperation equilibrium
is known by countries where property rights are almost perfectly enforced by
the state and/or where the economic institutions are growth-promoting. Illus-
trations can be found in Western world but also in non democratic developing
countries like North Korea, Togo under Eyadema presidency or Saudi Arabia.
These few examples highlight the non normative approach of the model since
the ethic nature of political regime is not integrated in the analysis. Absence of
conflict is a Pareto-optimal equilibrium only if we neglects the fact that rebel-
lion, although greed-driven, can occurs under a totalitarian régime whose failure
cannot be seen as a bad outcome.

To summarize, the level of asymmetry among the players, the relative effi-
ciency of production and the degree of enforcement of the rule of law lead to
very different configurations of the economy. Thus, the interior equilibrium may
reflect also patterns of conflict so different like the Russia/Chechnya secession-
ist war, the civil conflict between Northerners and Southerners in Sudan or the
relative peaceful cooperation between Blacks and Whites in South Africa since
the end of the apartheid.



4 Properties of Nash equilibrium and compara-

tive statics

The aim of this section is twofold: determine if Nash equilibrium is unique and

stable and derive the comparative statics of the parameters at equilibrium point.

4.1 Stability and uniqueness of equilibrium

Theorem 1 Under assumptions 1-2, there exists a unique and globally stable
Nash equilibrium if one of the following statements is satisfied on the whole set

of feasible actions:

1f 1
/BTZ Zp%lfa

_1fel
AT = 4 p22 «

Theorem 1 guarantees that the game has a unique Nash equilibrium and
that, whatever the initial point considered on the interval of actions set, =
converges to the equilibrium (where 2 = x7.22). The condition for uniqueness
and global stability is not too stringent and requires just a minimal value for
T, except for 3 =1 and § = 0. The first case corresponds to pure rent-seeking
contest for which local stability and uniqueness has ever been showed while the
latter necessitates that o = 1/2. Anyway, this case is ruled out by imposing

that 3 €]0,1[3. The degree of restriction of uniqueness condition depends on the

relation between § and gi . If they move in the same direction, the restriction
is almost the same whatever the level of 3 and it is just necessary to impose
a sufficient value of T to safely interpret the model. The sign of the relation

between 3 and depends on the sign of the comparative statics, ;—f. I show

Pii

in the next subsection that an increase in 3 implies an increase in x;. As a result
the left hand side (LHS) and the right hand side (RHS) of both conditions in
theorem 1 move in same way when [ changes.

Theorem 1 exhibits the conditions required for global stability of a game
as demonstrated by Rosen (1965), known as the condition of "strict diagonal
concavity" of payoffs. Moulin (1986) gives a computational technique to check

it which consists to show that the hessian matrix (H) is negative quasi-definite

8In addition, this case is trivial since whatever the environment, the players have no choice
to make. A proper analysis would require that players have an exit option like investing in
the informal sector, for example.

10



("“The univalent mapping argument"’). The detailed sketch of the proof is in
the appendix. The global stability notion means that, for any initial point z in
the whole strategy space, the dynamics of best-responses leads to a convergence
of x to the equilibrium point of the game. Global stability is more powerful
than local stability and if the former is true, the latter is true also®. Indeed,
the condition of local stability (the domination of the diagonal of direct effects
over the one relative to indirect effects) is necessarily satisfied if H is negative
quasi-definite. Then detH is positive and the Implicit Function Theorem can

be safely used for comparative statics.

4.2 Best-reply functions and comparative statics

Using implicit differentiation, we can determine the slopes of best-reply func-

tions for interior equilibrium:

Oy pfT+ (1—-B)afiz (8)
0z2 puT + (1= Bafu

Oz —pfT+(1-pF)1—a)fiz )
xq —p22BT + (1 = B)(1 — @) faz

At symmetric interior equilibrium, both slopes are positive since p12 — 0,
then actions are strategic complements for each player. Note that for the special
case of fio = 0, the slopes tend to zero. When the equilibrium is asymmetric,
the actions can become strategic substitutes for player 1 if the two following

statements are satisfied:

And reciprocally for player 2.
T is then a strategic substitute for player 1 only if hy(z1) < ha(z2) and is
more likely if 3 is closed to one, i.e. in a situation of almost pure rent-seeking

contest '°. For a game of strategic complementarities, an increase in arms

9See Moulin (1986) for an extensive treatment of stability issues.
10When the productive part of the economy is more important, best-response functions are
increasing, even for the least aggressive player, since production is a cooperative activity in

11



spending for one player creates an incentive for the other one to follow him and
reciprocally. Indeed, a reduction of the productive effort for one player decreases
the marginal productivity of effort for the other one through fi5. However, the
global convergence property guarantees that this movement does not lead to a

spillover effect since the strategic effects are dominated by direct effects.

Proposition 3 Under assumption 1-2, the comparative statics at interior equi-
librium are given by:
Effect of state power:

Pl 50 4f 2 > 0,vi=1,2,i #j
J

op
o oa1(e2) (cofitTp) - 755
.s Oxy ml To —af1+Tp1 EETGED)
1 8 >0 f <0 as (—1+o) f2—Tp2) > @;W22
T2
o dag(ar) (“1ta)fo-Tps) & 55
sse OT5 zg x1 —14a) fo—Tp2 CEIRED)
i 57 >0 if <0 as Cofi+To) > 8;”21
1
Effect of the rents:
Oz (x;5)
Owj] 2 0
927t
.. Oz . Ox;(z; ; Tw;07; \ - .,
ii 821 >Ozf%?)<0 as f;’—jzf - Vi=1,2,i# j
69:]2
Effect of the distribution:
i 9l <o if 2l <
92 xl
i G <0 f 22e) 5 0 g B> P
81‘,%
i 222 > 0 if 2z dram) <
82 2
iv é?% >Ozf8x27(xl)>0 as f2 >—8258f2
8:1‘

Proposition 3 states that for a game of strategic complementarities, like at
symmetric equilibrium, a raise of T or 3 leads to an increase of the equilibrium
conflict expenditures while the effect of da remains ambiguous. A collapse of
the rule of law or an increase in T (a discovery of oil in anarchic territory, for
example) pushes the equilibrium to a more conflicting level. More precisely, the

direct impact of df is twofold: it increases the marginal benefit of arms and it

the model.

12



reduces their marginal cost while dT just increases the marginal benefit of guns.
In addition to this direct impact, marginal reaction depends also on the strategic
effect passing through the best-reply function. As both best-response functions
are non decreasing at symmetric equilibrium, the direct effect is reinforced by
the strategic effect. Then, the total effect for df and dT' is unambiguously
positive.

What about the comparative statics of da 7. We know from part ii of propo-
sition 3 that if fi/f> > —%/a{;”; , 0x5/0a < 0. If players are perfectly

92xl 92n2

symmetric, f1/f2 is equal to one while — 9er0m;/ FaT 18 lower than one given
2

that p1o — 0 and f1; = f12. Hence, a change in the distribution raises the equi-
librium level effort of the disadvantaged group whereas it reduces the intensity
of fighting for the other one. Comparative statics of symmetric equilibrium are
then very intuitive relative to the works of Collier and Hoeffler (2004) and Gurr
(1970, 1993) about respectively the effect of natural resources and discrimina-
tion on intensity of conflict. Comparative statics of the symmetric equilibrium

are summarized in the following proposition.

Proposition 4 At symmetric interior equilibrium, the conflict expenditures for
each player increase with the amount of rents, the weakness of the state and a

lower share of the output.

Proposition 3 reveals that, for asymmetric equilibrium, the results summa-
rized in proposition 4 do not necessarily hold any more. Comparative statics
of dT and df are likely to be reversed for the more peaceful player when an
asymmetry over the distribution is introduced. Concerning the effect of da, it
is for the less aggressive player that an ambiguity occurs when asymmetry is
introduced. But, according to the properties enounced in the proposition 2, if
players face the same technologies, we know that if « is lower than 1/2, x; is

necessarily superior to zs (and reciprocally).

Lemma 2 A greater level of economic discrimination involves an increase in
conflict expenditures for the player considered, whatever the initial position of

the equilibrium point.

Lemma 2 is a fundamental result for the next section, devoted to the redis-

tribution choice of the ruler.

13



5 Redistribution Choice of the Ruler

An interesting issue concerns the use of a discretionary power over distribution
by a ruler, materialized here by a manipulation of a. Azam (1995) has ana-
lyzed, in an isolated pure rent-seeking framework, the incentives for the state to
redistribute temporary money to the rebels and the patterns of peace and con-
flict that resulted from this mechanism. He focused on Africa since existence
of a discretionary power over categorical distribution is supposed to be more
realistic in this continent where weak institutions prevail. However, his analysis
suffers from the same drawback that any analysis in partial equilibrium applied
to civil conflict issue: it ignores the productive interactions between the state
and the potential rebels. The aim of this section is to endogeneize the distribu-
tive choice of the ruler in a general equilibrium analysis. To address this issue, I
transform the simultaneous game of the previous sections in a two stages game
in extensive form. In the first stage, the ruler is the only one to play and he uses
the distribution as a strategy, given the best-reply functions determined in the
second stage as in previous sections. The second stage is similar to the game of
the section 2. Backward induction gives the subgame perfect equilibrium of this
game. In addition, there is no time-consistency problem since the ruler applies
the tax rate before the non ruling group plays.

Let denote the state by the superscript "S" and the non ruling group by
"R".

When CPOs are satisfied for both players, it is possible to resort to compar-

ative statics, the optimization program for the ruler is:

o = argmax (2%, %) (10)
Then,
dr® (2%, %) _ on n day Om® n dxp, awf (1)
da oo do 0y da Ozy
where:

o — _(1-8)f

2;'; =-—pTp+(1-6)1-a)fs

Obviously, the optimal distribution rate for the ruler is implicitly defined

when equation 11 equals zero. By the envelop theorem, the second term of RHS

14



orn°
oxp,
completely discriminate the minority since a greater level of redistribution would

is null and we know that < 0. Hence, if % > 0, the ruler is induced to

increase its detrimental arms spending level. But, we know from lemma 2 that

it is never true. In contrast, following a decrease of «, the ruler faces a trade-off
. . S . . dx* s

between his direct losses, 22—, and an indirect benefit, 2 97~

o ? ’ da Ozxy,’

reduction of the rebellion level.

provided by the

Two key elements can be drawn from 11:

i the lower 8 and the higher f, the greater the direct cost of redistribution for

the ruler

ii the more effective the minority is at producing and appropriating, the more

the ruler is incited to redistribute.

The first statement reveals that, "ceteris paribus", the appropriative behavior
of the state is more pregnant if it is strong and the country is rich. This is
clearly counter-intuitive and deserves an explanation. First, we can see from
11 that the direct loss of revenue following the redistribution is an increasing
function of 8 and f, the measure of the importance of the production in the
economy. Hence, the higher the rule of law, the more important the direct
effect. Second, 3 gets also through the strategic effect and this one could alter
the previous statement. To understand this point, it is useful to advance until
the next proposition before to go back.

The second statement relates the level of taxation to the level of deterrence
caused by the threat of arms investment from the minority. Intuitively, when
the cost of such a strategy is high for the ruler, i.e. when the minority is efficient
in both technologies, the state should not take too large share of the output.

This second point is closed to the seminal work of Buchanan and Faith (1987)
which emphasizes the threat of secession from the minority as an incentive for
the ruler to limit the level of taxation imposed on the non ruling group.

As a formal inquiry of equation 11 is cumbersome and too harsh to interpret,
I simply analyze a discrete change in the level of redistribution. Let af < of

(The superscript B refers to "benevolent" whereas P means "predatory").

Proposition 5 Under assumption 1-3,5 and from lemma 2:

ol is preferred to of, where o < of, if:

Necessary condition (1 —a®?)fB — (1 —-af)fF <0

—(1—aP) P
,pB

B B
Extensive-form condition ﬂ%%)T < - (i-c );;P

15



The necessary condition comes from the fact that, when the ruler raises the
tax rate, he reduces his effort in the contest whereas the minority does the op-
posite. He then looses revenues issued from the appropriation and it is therefore
essential that he compensates this loss by an increase of his production revenues.
Hence, high level of taxation is an event only if the marginal rate of substitu-
tion between the inputs of the groups is low so that the necessary condition
is satisfied. There exists then a force which limits the level of taxation since
the profitability of such a politics implies that the state could easily substitute
his own inputs with those of the minority. But decreasing marginal returns
in production imply that the marginal productivity of the discriminated group
is greater than the one of the elite. This discrepancy raises with the level of
taxation. Thus, there exists an upper bound to the level of taxes than the ruler
will rationally implement. This upper bound is lower the more efficient is the
production process. As a consequence, we should observe less predatory states
in countries where A is high, i.e. in the performing economies **.

Following the adoption of a greater level of taxation we observe a loss of
exogenous resources for the ruler and this loss is equal to 3T (p” — pP), i.e. the
additional share of rents appropriated by the minority times the value of these
rents. It is obvious that the more efficient the warfare technology, the higher the
loss for the ruler. In addition, presence of valuable resources must be positively
linked with redistribution. The last point contradicts the general agreement
about the negative correlation between rents and redistribution. However, the
argument advanced is that the state extracts high revenues from rents and it
is then not induced to fairly redistribute the national income in order to build
growth-promoting institutions. But, if such rents are not controlled by the
ruler but rather are contestable, it is not unsurprising that the state be more
benevolent in order to appease the non ruling group and preserve for himself a
sufficient share of the natural resources 2.

Now it is possible to return to the statement i which I only briefly evocate
earlier in the paper. We saw the direct and negative effect of the strength of the
state on the level of tax rate but what about its strategic effect? Other things
being equal, a high ( is associated with low productive efforts, then with high

' More rigorously, it is when the marginal productivity is high that the discrimination will
be unlikely. Then, emerging countries should be less characterized by predation than rich ones
given the assumption of constant returns of scale (and for a discretionary power of the state
on the rate of distribution).

12However, if we posit that rents are associated with low sophisticated production process,
the productive complementarities (f12) are probably weak reducing the cost of a rebellion for
the ruler. This assumption mitigates the redistributive role of natural resources.
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marginal productivity. A weak state faces therefore a more stringent necessary
condition than a strong state. On an other hand, when 3 is low, the marginal
capacity of appropriation is high, involving that a rebellion is more detrimental
for a strong ruler than for a weak one. To sum up, a weak state faces more
difficulty to fulfill the necessary condition of discrimination. But as long as this
necessary condition is satisfied, a rebellion is less detrimental for a weak state
than for a strong state. To put it differently, a low enforcement of property
rights exposes more the state to the rebellion threat whereas a rebellion is more

detrimental for a strong state, especially if natural endowments are important.

Proposition 6 Under assumption 1-3 and lemma 2:
1 The upper limit on taxation is increasing with the strength of the state
ii The level of tazation is decreasing with the amount of natural resources

1ii The level of tazation is decreasing with the efficiency of appropriation tech-

nology

iv The level of taxzation is decreasing with economic efficiency

It must be kept in mind that the model focuses on discretionary power
and such a power is plausibly correlated with the degree of democracy of the
institutions. Then, the archetype of the predatory state is a strong autocracy.
As the dissolution of the rule of law cannot obviously be recommended, the
political answer against the excessive predation is democratization. Indeed,
such political systems are desirably characterized by the presence of checks
and balances in order to prevent any kinds of categorical discrimination. The
prediction that redistribution will be lower in strong states than in weak states,
at least for non democratic countries, was already supported by DeLong and
Schleifer (1993) who suggest, following an empirical study on the period 1000-
1800 in Europe, that strong absolutist régimes were more predatory than the
weaker ones.

One implication of proposition 6 is that strong states induces their minorities
to rebel since such states are not vulnerables to this event. If we define the civil
war by the specialization of the non ruling group in the contest, this socially
and human dramatic outcome occurs when the state is strong and autocratic
and when the minority is weakly efficient in production and appropriation. It

is commonly admitted that the civil war is the result of the abnormally high
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level of efficiency of the rebels in the use of arms. In contrast, the conclusion
of this paper is that civil war is driven by the high discrimination of a weak
group whose last resort is the contest. Moreover, the likelihood of civil war is
reduced and not enhanced by the presence of valuable resources given that those

resources are contestable.

6 Conclusion

The model draws its originality from the generalization of rent-seeking to pro-
duction interactions. The aim of the approach was to give a rigorous formal-
ization of the "greed-driven" civil conflict, a contemporaneous reality, with an
emphasis on the interactions between cooperation and conflict. I borrowed
some features of the economics models of conflict, especially the joint produc-
tion function. The critical assumption of the paper is that a state may have only
a partial control of its jurisdiction exposing the ruler to a threat of rebellion.
This paper provides the proof of the existence and the uniqueness of a Nash
equilibrium in this game. The interior equilibrium, conditional upon an incom-
plete enforcement of property rights, can be conflicting or peaceful, symmetric
or asymmetric. This double classification allows the equilibrium to describe a
large number of civil conflict cases. Generalized conflict are due to a collapse
of the state while one-sided rebellion is the result of the coexistence between
a strong autocratic regime and a weak minority. The negative role of natural
resources and economic discrimination are both confirmed. The analysis of tax-
ation choice by the ruler stresses the necessity to struggle for democratization
since strong autocratic regimes are both unfair and prone to civil conflict. In
addition, natural resources have a negative impact if they are not controlled by
the state, increasing the threat of rebellion. As a result, the ruler is expected
to adopt a quite benevolent attitude toward the minority, preventing outbreaks
of civil wars. An extension of the model to dynamic framework with an endo-
geneization of the strength of the state, maybe dependent to the past level of

contest, could be the base of a future work.

A Appendix

Proof. Lemma 1

18



The theorem in Debreu (1952) states that if each payoff is quasi-concave in
players’s own efforts on the interval set of the actions and if the set of feasible
actions for each player is convex and compact, there exists at least a pure Nash
Equilibrium. As the strategies lie in the interval [0,1], this one is convex and
compact. In addition, as the payoffs are concave, they are obviously quasi-
concave too. ®
Proof. Theorem 1

Guaranteeing uniqueness and global stability of Nash equilibrium is not
straightforward and several strategies are available to show it. I use Rosen’s
theorem (Rosen (1965)) who showed that under strict diagonal concavity of
payoff, Nash equilibrium is unique and convergent. Moulin (1986) presents a
computational method to check diagonal concavity. In the two person case, it
is sufficient to show that the following inequality holds for all z € X and for

payoff strictly concave:

92! 9272 1/2

6x15'x2 ¢ 8%18182

9?rt 0?2

8w18x2 + 8x18x2

(A1)

Hence, after developing and regrouping terms of RHS, one can rewrite (A1)

as:

(1= B) fi2] < 2| — p1ip2(BT)*+
BT (1 = B)((1 — a)pi1foo — apaa fi1)+
(1-p)%a(l - a)f11f22|1/2 (A2)

Note that all the terms of the RHS of (A2) are of same sign so that if we show
that LHS is inferior or equal to any of the components of RHS, the uniqueness
is guaranteed.

For z = 0, we know that f;; — 0 as well as fi2, condition (A2) is then
satisfied.

For = 1, fi2 — 0 so (A2) holds too.
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As f is linearly homogeneous, its partial derivatives are homogeneous of

degree 0. Then, we can write ff, = f11fo2. Substituting and rearranging gives:

(1= 8)fh| <

2
4FMWmWTV+ﬂN1—mu—amn%f
2
‘BT“—ﬁFWm%§+ﬂ—ﬁfau—aVér(Aw

At this stage, we can easily check that for 8 =1, « = 1/2 and f12 = 0, the
previous inequality holds.

Substituting and rearranging yields:

2

‘(1 - 3?1 —al - CY))’ <41pT(1-p3)(1 - Oé)pu%

(A4)

which one can rewrite as:

|u—mu—aa—mn<4kﬂ1—mﬁi (45)

As the LHS cannot exceeds one, we obtain the following condition:

870 - a)2| >

1
1
Following similar steps with the third term of (A3), gives:

P22
|-BTat

1
21
At this stage, it is straightforward to modify the two previous inequalities
as those in theorem 1 given that those conditions apply for z €]0, 1]
QED m
Proof. Proposition 3

As the determinant is positive, the sign of the comparative statics depends
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only upon the sign the numerator of dx;/dz
Numerator of 9z} /0T = N},
Np = B[ ((1 = B)(1 = a) faz = BTp22)p1 + p2((=1 + Blafiz — BTp12)]

9?m? 9?rt

a5 1 — P2 A A
330% \p,-/ ~— 5‘x18x2

~—~—] >0 <0 A}/—’
<0 ?

Nh=§

fo e 1
If Tlgm >0, Np >0

9%rt 1 . p1 Daq 0w
If 25 <0, N} > 0if —2L >

Numerator of 9z%/0T
N2 = Blp1((1 = B)(1 — @) frz — BTp12) + p2((1 — Bafir + BTp11)]

82W2 82W1

N2 = — | + —
=" \p; 0x10x5 \pi/ ox?
>0 H;—’ <0\~~~

? <0

2 2
If 22— >0, N{ >0

9252

8272 2 e P2 CEFED)
If 5er05; < U, N7 >0 if b 2 ot
oz

Numerator of dz7 /008
NE=—[(1-B)(1—a) faz— BTpa)(—afi+Tp1) +((—1+a) fo—Tpa)((—1+
B)afia — ﬂTpu)]

62ﬂ2 32W1
Ni=— || 22 | (- Tp1) — (—1 T
B 923 (—afi +Tp1) — (-1+a)f2 P2) 02075
SN—~— >0 >0 \"':"'/
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