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1 Introdu
tionMost of today's wars take pla
e inside 
ountries rather than between them. Thishelps explain the in
reased number of both theoreti
al and empiri
al e
onomi
arti
les devoted to 
ivil 
on�i
t issues. The usual underlying theoreti
al ba
k-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 ofprodu
tion. They emphasize only the properties of the appropriation fun
tionand the value of rents to explain 
on�i
t intensity. Hen
e, taking into a

ountthe asymmetry between the 
ontestants about the distribution of power, gives,in this framework, quite limited results.In this paper, I expli
itly model produ
tion de
isions jointly with rent seek-ing ones following studies of Skaperdas (1992), Hirshleifer (1995) or Grossmanand Kim (1995). Groups are asso
iated in produ
tion and rivals in appropri-ation and equilibrium level of unprodu
tive expenditures is dependent upon
hara
teristi
s of both te
hnologies. But, opposite to them, I do not postulatea "state of nature" but rather an in
omplete rule of law 1, i.e. the state 
annotexpand his authority on the 
ountry as a whole. This assumption lies at theheart of the model whose purpose is to apply the notion of in
omplete propertyrights to 
ivil 
on�i
t determination. The weakness of the states in the devel-oping world is often viewed as a barrier to development sin
e the rulers 
annottax nor regulate the e
onomy as a whole. The insu�
ient resour
es extra
tedby weak states do not allow them to �nan
e growth-promoting publi
 goodsnor to enfor
e property rights (e.g. North (1981), Herbst (2000) or A
emoglu(2005)). In this paper, I 
onsider the weakness of the state as an inability for therulers to 
ontrol all their territory. Migdal (1988), quoted by A
emoglu (2005),asserts that "In part of the Third World, the inability of state leaders to a
hievepredominan
e in large areas of their 
ountries has been striking". Examples ofsu
h a 
on�guration 
an be found in Colombia (where FARC2 
ontrols a partof the 
ountry), in Russia (with Che
hnya) or in Sudan. The partition of those
ountries between warlords and the state is generally seen as the result of the
ivil war rather than the e�e
t of an in
omplete enfor
ement of the rule of law.However, the key assumption of the model is not that there exists ne
essar-1The work whi
h is 
loser to mine in spirit is Skaperdas and Syropoulos (1998) where aprize is introdu
ed in a produ
tion fun
tion as a �xed fa
tor. But they posit that revenuesare distributed only along the balan
e of for
es.2The Revolutionary Armed For
es of Colombia.2



ily a 
on�i
t in the anar
hi
 environment but that su
h a 
on�i
t is possible.Throughout the arti
le, the strength of the state remains exogenous and I fo
uson its 
onsequen
es: the level of 
ooperation and 
on�i
t.I assume that in part of the territory under the 
ontrol of the ruling group,this one and the minority 
ooperate in produ
tive a
tivities while in the remain-ing part possibility of open 
on�i
t for resour
es is open. The elite 
hooses arate of distribution of the revenues of produ
tion subje
t to the 
onstraint thata rebellion may trigger in the 
ontestable area of the jurisdi
tion. Until the lastse
tion of the paper, the distribution is 
onsidered as exogenous to emphasizethe patterns of inter-groups 
ompetition. Then, the optimal 
hoi
e of the rulerregarding the distribution is analyzed. That is why this arti
le lies also withinthe s
ope of the e
onomi
 literature of the state. Grossman and Noh (1990),M
Guire and Olson (1996), A
emoglu (2005) or A
emoglu and Robinson (2005)model the behavior of a self-interested and rational ruling elite. They assumethat the ruler maximizes his revenue from taxation subje
t to a 
onstraint ofexit, revolution, or dis
ouragement of the investment from the population. Inthis paper, the 
onstraint lies in the fa
t that the absolute ability to tax the
itizens for the "stationary bandit" is restrained to a part of the territory, whereproperty rights are enfor
ed.The 
on
ern of the paper is twofold: analyze the 
onsequen
es of state weak-ness on the patterns of 
on�i
t and derive the optimal distribution strategy ofthe ruler in respe
t to his power. The equilibrium level of 
ooperation appearsto be growing with the weakness of the state and the value of the 
ontestablerents and de
reasing with the e�
ien
y of the produ
tion pro
ess. The strengthof the state is also the key determinant of the kind of politi
s led by the sta-tionary bandit. A strong state is more predatory than the weak ones, a result
lose to those of Konrad and Skaperdas (1999), Grossman and Noh (1990) orMoselle and Polak (2001) although my model is purely of a stati
 form whiletheir works deal with a dynami
 setting. Although the model 
on�rms that thedegree of general 
on�i
t is in
reasing with state failure , the rebellion (de�nedas the spe
ialization of the non ruling group in 
on�i
t a
tivity) is the resultof the 
oexisten
e between a strong state and a weak minority. Hen
e, whileSomalian 
haos and Che
hnya se
essionist war are merged into the general 
las-si�
ation of 
ivil war, the model suggests that these two situations 
orrespondto dramati
ally distin
t patterns of weakness and strength of the 
ontestants.The next se
tion presents the model, the third one develops the analysis ofthe Nash equilibrium. The fourth part emphasizes the 
onditions of uniqueness3



and 
omparative stati
s and the �fth se
tion of the paper is devoted to the �rststage of a stati
 game in extensive form where a ruler 
an use distribution as astrategy. Part six 
on
ludes.2 The ModelThe most part of the following assumptions about the 
hoi
e between produ
tionand appropriation are based on Skaperdas (1992). Let two groups indexed, by
i = 1, 2, be asso
iated in a joint produ
tion fun
tion, f . They are endowed by asimilar amount of available resour
es normalized to one3 . They 
an allo
ate itto produ
tion (yi) or to appropriation (xi) subje
t to the 
onstraint that theyadd up to one: 1 = yi + xi. The expenditures in 
on�i
t are so
ially wastefulsin
e the 
ontest for resour
es is a zero-sum game and they are diverted fromthe produ
tion pro
ess. f is in
reasing with the inputs at a de
reasing marginalrate. The share of the divisible rent that resorts to player 1 is determined bythe 
ontest su

ess fun
tion, p, ( (1 − p) for player 2), and the players fa
ede
reasing marginal returns. The share of output for player 1 (2) is equal to
α ∈ [0, 1] (1 − α), the value of 
ontestable resour
es is T and the parameter
β ∈ [0, 1] re�e
ts the part of the 
ontestable resour
es in the e
onomy, i.e. thestate power. The players are both risk neutrals and maximize their revenues.The payo�s are given by,

π1 = p(x1, x2)βT + α(1 − β)f(1 − x1, 1 − x2) (1)
π2 = (1 − p(x1, x2))βT + (1 − α)(1 − β)f(1 − x1, 1 − x2) (2)Note that when β = 1, i.e. in absen
e of property rights, the game is similarto rent-seeking 
ontests4.2.1 The produ
tion te
hnologyASSUMPTION 1

fi < 0,∀i = 1, 2

fii < 0,∀i = 1, 2

fij > 0,∀i, j with i 6= j3Like Skaperdas (1992), I posit that the two players have an equal rate of transformationof their endowments to arms or inputs (one to one).4For a survey of rent-seeking literature, see Nitzan (1994)4



f(0, y2) = f(y1, 0) = 0

lim fi
xi→1

→ −∞

lim fi
xi→0

→ 0

f exhibits 
onstant returns of s
ale.The hypotheses on the produ
tion fun
tion are 
lassi
al ex
ept the fa
t that
fi does not measures the marginal produ
tivity of yi but its opposite (themarginal loss of produ
tion following a reallo
ation of endowments to appro-priation). fii is negative sin
e the de
reasing marginal return law makes ea
hadditional unit of endowment diverted from produ
tion potentially more e�e
-tive as we get 
loser to 0 (in inputs terms). The se
ond 
ross derivative inrespe
t to x1 and x2 is positive, involving that the marginal produ
tivity of onegroup is positively a�e
ted by the raise of the produ
tive e�ort of the other one,taking into a

ount the positive spillover e�e
t of war (or pea
e). On the otherhand, the more player expends in the 
ontest, the higher the opportunity 
ostof a unit diverted from produ
tion to appropriation. While the former asser-tion refers to the strategi
 e�e
t of produ
tive expenditures, the latter refers todire
t e�e
t5.Inada 
onditions in addition to the property of nullity of the output when oneinput is null are 
onsistent with Cobb-Douglas fun
tion. The last assumptionprohibits asymmetri
 equilibria for whi
h one player does not produ
e. Indeed,in that 
ase, the best response for the other player is to produ
e nothing too.2.2 The 
on�i
t te
hnologyThe 
on�i
t te
hnology (or 
ontest su

ess fun
tion, CSF) relates arms invest-ment to the share of rents won, as I postulate resour
es are divisible. Su
hfun
tions have been introdu
ed in many areas of e
onomi
s and take generallya ratio form, as Tullo
k (1980) presented it. Adding a 
onstant in the Tullo
k'sforumlation gives,

pi =
hi(xi) + d

∑

i hi(xi) + Ndwhi
h is the fun
tion proposed by Amegashie (2005). The presen
e of the 
on-stant allows 
ontinuity of �rst and se
ond derivatives even when one or both5Roughly speaking, the stability of the game depends on the property that the formerones (in
luded strategi
 e�e
t in the 
ontest) are dominated by the latter ones. This point isextensively dis
ussed in se
tion 4.1 5



e�orts are null, a property obviously desirable in warfare 
ontext 6.If ea
h player fa
es the same 
on�i
t te
hnology, all their partial deriva-tives have same absolute values and opposite signs. Following assumptions are
onsistent with the ratio-form fun
tion with the 
onstant, d.ASSUMPTION 2:
∞ > p1 > 0

−∞ < p2 < 0

−∞ < p11 < 0

∞ > p22 > 0

p12 T 0 as h1(x1) T h2(x2)

p(0, 0) = 1/2The CSF is 
on
ave in own players's e�ort for all level of xi and se
ond-
rosspartial derivatives is positive for player i only if hi(xi) > hj(xj).3 Cooperation or Con�i
t?Ea
h player maximizes this program:
x∗

i = arg max
{xi}

πi(xi) (3)Lemma 1 Under assumption 1-2, there exists at least one pure Nash Equilib-riumProofs of lemma 1 and following results are in appendix.FOCs give:
π1

1 = p1βT + α(1 − β)f1 = 0 (4)
π2

2 = −p2βT + (1 − α)(1 − β)f2 = 0 (5)SOCs are given by:
π1

11 = p11βT + α(1 − β)f11 < 0 (6)
π2

22 = −p22βT + (1 − α)(1 − β)f22 < 0 (7)6Note that Hirshleifer (1989) proposed a alternative spe
i�
ation of the CSF based onthe di�eren
e between e�orts rather than ratio. For an axiomati
 dis
ussion on CSF, seeSkaperdas (1996) and Clarke and Riis (1998).6



The �rst part of the right hand side of 4 and 5 
onstitutes the marginal ben-e�t of an additional unit of endowment devoted to 
ontest whereas the se
ondpart 
onstitutes its marginal 
ost. Obviously, an interior equilibrium is 
hara
-terized by the equalization of the marginal 
ost and the marginal bene�t. The
on
avity of p and the 
onvexity of f ensure that SOCs are always satis�ed.Throughout the paper, I will refer to the game as a symmetri
 game in thesense of the assumption 3 below:ASSUMPTION 3Players are symmetri
 so that ∣
∣
∣
fi

pi

∣
∣
∣ =

∣
∣
∣
fj

pj

∣
∣
∣ ,∀xi = xjAn asymmetri
 setting of the game is provided by the assumption 4 below:ASSUMPTION 4Consider an asymmetri
 distribution of skills so that one player enjoys morerelative ability in produ
tion than his opponent:

∣
∣
∣
fi

pi

∣
∣
∣ >

∣
∣
∣
fj

pj

∣
∣
∣ ,∀xi = xjAssumption 4 implies either that player i is more e�
ient in produ
tion thanhis opponent while they fa
e similar te
hnology of appropriation, either the twoplayers are symmetri
 in produ
tion and player i is less e�
ient in appropriationthan player j. I will fo
us on the �rst interpretation.Although the primary goal of the paper is to fo
us on the asymmetry ofpower, I will investigate the introdu
tion of another sour
e of asymmetry likein assumption 4 when it is insightful.3.1 Interior EquilibriumProposition 1 The Nash equilibrium is interior if β ∈]0, 1[ and if T 6= 0Given assumption 1-2, if a player allo
ates all his endowment to the 
ontest,the marginal 
ost of xi is in�nitely negative. On another hand, if he ratherspe
ializes absolutely in produ
tion, the marginal bene�t of yi is null. Sin
e piis always positive and �nite by assumption 2, a 
orner solution will emerge onlyif the player has no 
hoi
e about a
tivity, i.e. if β is at a bound and/or if Tis null. If those 
onditions are not ful�lled, the Nash equilibrium is ne
essarilyinterior. Throughout the paper, I will fo
us on interior solution.Proposition 2 The pure Nash equilibrium is 
hara
terized by the followingproperties:i

−α
f∗
1

p∗1
= (1 − α)

f∗
2

p∗27



ii
α = −

p∗1
f∗
1

β

(1 − β)
T

(1 − α) =
p∗2
f∗
2

β

(1 − β)
Tiii

β

(1 − β)
T =

∣
∣
∣
∣

f∗
1

p∗1

∣
∣
∣
∣
+

∣
∣
∣
∣

f∗
2

p∗2

∣
∣
∣
∣Under assumption 3, if α is equal to 1/2, then x∗

1 = x∗
2 and interior equilib-rium is symmetri
.Under assumption 4, when x∗

1 = x∗
2, the more skilled player must re
eive alower share of rents than his rival. For α = 1/2, he must 
ontribute more inprodu
tion than his opponent.Re
all that, under assumption 1-2, both |fi| and | pi| monotoni
ally in
reasewith xi. Sin
e f is 
onvex and p 
on
ave in x, the ratio ∣

∣
∣
fi

pi

∣
∣
∣ is monotoni
allyin
reasing with xi. Then, if α = 1/2, the more e�
ient player will 
ontributemore in produ
tion at interior equilibrium than his opponent. Conversely, play-ers expend the same amount of their endowments in produ
tion only if the moste�
ient among them re
eives a lower share of the output than the other player.To put it di�erently, when one player is relatively more e�
ient in produ
tion,he fa
es a greater opportunity 
ost of arms. Thus, if the distribution of outputis egalitarian, he 
ontributes more in produ
tion at the equilibrium so that theratio ∣

∣
∣
fi

pi

∣
∣
∣ is the same for the two 
ontestants. If the distribution is skewed infavor of the "better" player, the asymmetry of equilibrium expenditures is en-han
ed relative to the situation of equality of the distribution. In 
ontrast, whenthe distribution is unfavorable to the most e�
ient produ
er, the asymmetry islimited. In e
onomi
 models of 
on�i
t, the most e�
ient produ
er 
ontributesmore to produ
tion too, but he obtains the lowest share of the output. Thisproperty is driven by the assumption that the distribution is equal to the ratioof arms expenditures7. In the present model, however, there is no link betweenallo
ation 
hoi
es and distribution, whi
h is purely exogenous.The originality of the previous propositions is that they link simultaneouslyproperties of te
hnologies, distribution of output and value of 
ontestable rents.Indeed, e
onomi
 models of 
on�i
t emphasize only te
hnologies while rent-7A 
on
lusion 
onsistent with the assumption of 
omplete absen
e of rules in those models.8



seeking models fo
us on properties of 
ontest su

ess fun
tion and on value ofrents. Sin
e the model append to the 
anoni
al rent-seeking framework a jointprodu
tion fun
tion, key �ndings in
lude 
onditions over a signi�
antly greaternumber of parameters and te
hnologies properties than ea
h of two pioneering
lasses of models separately. The aim is to give a more 
omprehensive andadapted framework to understand 
ivil 
on�i
t patterns.Part iii of proposition 2 highlights that the nature of equilibrium is 
ru
iallydependent upon the value β
(1−β)T , whi
h is a measure of the potential prize ofthe appropriation. Nevertheless, for a given value of this prize, the more theprodu
tion pro
ess is e�
ient and the less the 
on�i
t te
hnology is de
isive,the less the equilibrium will be 
on�i
ting. An out
ome predominantly 
hara
-terized by rivalry is then driven by both a weakness of the state and a relativeine�
ien
y of the produ
tion. If we introdu
e a parameter, A, whi
h re�e
ts thelevel of institutional quality or the global fa
tor produ
tivity in f , we 
an seethat the less developed 
ountries (where A is low) are far more prone to a 
ivil
on�i
t than the developed one for a given weakness of the state. Near anar
hi
equilibrium 
an be seen as 
losed to the Somalian 
ase sin
e the end of thelatter 
ivil war. None group is able to enfor
e property rights and, as a result,fa
tions �ght or negotiate under the threat of open 
on�i
t for appropriation ofterritories. In opposite to this dramati
 
ase, near full 
ooperation equilibriumis known by 
ountries where property rights are almost perfe
tly enfor
ed bythe state and/or where the e
onomi
 institutions are growth-promoting. Illus-trations 
an be found in Western world but also in non demo
rati
 developing
ountries like North Korea, Togo under Eyadema presiden
y or Saudi Arabia.These few examples highlight the non normative approa
h of the model sin
ethe ethi
 nature of politi
al regime is not integrated in the analysis. Absen
e of
on�i
t is a Pareto-optimal equilibrium only if we negle
ts the fa
t that rebel-lion, although greed-driven, 
an o

urs under a totalitarian régime whose failure
annot be seen as a bad out
ome.To summarize, the level of asymmetry among the players, the relative e�-
ien
y of produ
tion and the degree of enfor
ement of the rule of law lead tovery di�erent 
on�gurations of the e
onomy. Thus, the interior equilibrium mayre�e
t also patterns of 
on�i
t so di�erent like the Russia/Che
hnya se
ession-ist war, the 
ivil 
on�i
t between Northerners and Southerners in Sudan or therelative pea
eful 
ooperation between Bla
ks and Whites in South Afri
a sin
ethe end of the apartheid. 9



4 Properties of Nash equilibrium and 
ompara-tive stati
sThe aim of this se
tion is twofold: determine if Nash equilibrium is unique andstable and derive the 
omparative stati
s of the parameters at equilibrium point.4.1 Stability and uniqueness of equilibriumTheorem 1 Under assumptions 1-2, there exists a unique and globally stableNash equilibrium if one of the following statements is satis�ed on the whole setof feasible a
tions:
βT ≥ 1

4
f11

p11

1
1−α

βT ≥ − 1
4

f22

p22

1
αTheorem 1 guarantees that the game has a unique Nash equilibrium andthat, whatever the initial point 
onsidered on the interval of a
tions set, x
onverges to the equilibrium (where x = x1.x2). The 
ondition for uniquenessand global stability is not too stringent and requires just a minimal value for

T , ex
ept for β = 1 and β = 0. The �rst 
ase 
orresponds to pure rent-seeking
ontest for whi
h lo
al stability and uniqueness has ever been showed while thelatter ne
essitates that α = 1/2. Anyway, this 
ase is ruled out by imposingthat β ∈]0, 1[8. The degree of restri
tion of uniqueness 
ondition depends on therelation between β and ∣
∣
∣
fii

pii

∣
∣
∣. If they move in the same dire
tion, the restri
tionis almost the same whatever the level of β and it is just ne
essary to imposea su�
ient value of T to safely interpret the model. The sign of the relationbetween β and ∣

∣
∣
fii

pii

∣
∣
∣ depends on the sign of the 
omparative stati
s, dβ

dxi
. I showin the next subse
tion that an in
rease in β implies an in
rease in xi. As a resultthe left hand side (LHS) and the right hand side (RHS) of both 
onditions intheorem 1 move in same way when β 
hanges.Theorem 1 exhibits the 
onditions required for global stability of a gameas demonstrated by Rosen (1965), known as the 
ondition of "stri
t diagonal
on
avity" of payo�s. Moulin (1986) gives a 
omputational te
hnique to 
he
kit whi
h 
onsists to show that the hessian matrix (H) is negative quasi-de�nite8In addition, this 
ase is trivial sin
e whatever the environment, the players have no 
hoi
eto make. A proper analysis would require that players have an exit option like investing inthe informal se
tor, for example. 10



("`The univalent mapping argument"'). The detailed sket
h of the proof is inthe appendix. The global stability notion means that, for any initial point x inthe whole strategy spa
e, the dynami
s of best-responses leads to a 
onvergen
eof x to the equilibrium point of the game. Global stability is more powerfulthan lo
al stability and if the former is true, the latter is true also9. Indeed,the 
ondition of lo
al stability (the domination of the diagonal of dire
t e�e
tsover the one relative to indire
t e�e
ts) is ne
essarily satis�ed if H is negativequasi-de�nite. Then detH is positive and the Impli
it Fun
tion Theorem 
anbe safely used for 
omparative stati
s.4.2 Best-reply fun
tions and 
omparative stati
sUsing impli
it di�erentiation, we 
an determine the slopes of best-reply fun
-tions for interior equilibrium:
∂x∗

1

∂x2
= −

p12βT + (1 − β)αf12

p11βT + (1 − β)αf11
(8)

∂x∗
2

∂x1
= −

−p12βT + (1 − β)(1 − α)f12

−p22βT + (1 − β)(1 − α)f22
(9)At symmetri
 interior equilibrium, both slopes are positive sin
e p12 → 0,then a
tions are strategi
 
omplements for ea
h player. Note that for the spe
ial
ase of f12 = 0, the slopes tend to zero. When the equilibrium is asymmetri
,the a
tions 
an be
ome strategi
 substitutes for player 1 if the two followingstatements are satis�ed:

•

p12 < 0

•
β

(1 − β)
> −α

f12

p12And re
ipro
ally for player 2.
x2 is then a strategi
 substitute for player 1 only if h1(x1) < h2(x2) and ismore likely if β is 
losed to one, i.e. in a situation of almost pure rent-seeking
ontest 10. For a game of strategi
 
omplementarities, an in
rease in arms9See Moulin (1986) for an extensive treatment of stability issues.10When the produ
tive part of the e
onomy is more important, best-response fun
tions arein
reasing, even for the least aggressive player, sin
e produ
tion is a 
ooperative a
tivity in11



spending for one player 
reates an in
entive for the other one to follow him andre
ipro
ally. Indeed, a redu
tion of the produ
tive e�ort for one player de
reasesthe marginal produ
tivity of e�ort for the other one through f12. However, theglobal 
onvergen
e property guarantees that this movement does not lead to aspillover e�e
t sin
e the strategi
 e�e
ts are dominated by dire
t e�e
ts.Proposition 3 Under assumption 1-2, the 
omparative stati
s at interior equi-librium are given by:E�e
t of state power:i ∂x∗

i

∂β > 0 if ∂xi(xj)
∂xj

≥ 0,∀i = 1, 2, i 6= jii ∂x∗

1

∂β > 0 if ∂x1(x2)
∂x2

< 0 as (−αf1+Tp1)
(−1+α)f2−Tp2)

≥
∂2π1

∂x1∂x2

∂2π2

∂x2
2iii ∂x∗

2

∂β > 0 if ∂x2(x1)
∂x1

< 0 as (−1+α)f2−Tp2)
(−αf1+Tp1)

≥
∂2π2

∂x1∂x2

∂2π1

∂x2
1E�e
t of the rents:i ∂x∗

i

∂T > 0 if ∂xi(xj)
∂xj

≥ 0ii ∂x∗

i

∂T > 0 if ∂xi(xj)
∂xj

< 0 as − pi

pj
≥ −

∂2πi

∂xi∂xj

∂2πj

∂x2
j

,∀i = 1, 2, i 6= jE�e
t of the distribution:i ∂x∗

1

∂α < 0 if ∂x1(x2)
∂x2

≤ 0ii ∂x∗

1

∂α < 0 if ∂x1(x2)
∂x2

> 0 as f1

f2

≥ −
∂2π1

∂x1∂x2

∂2π2

∂x2
2iii ∂x∗

2

∂α > 0 if ∂x2(x1)
∂x1

≤ 0iv ∂x∗

2

∂α > 0 if ∂x2(x1)
∂x1

> 0 as f2

f1

≥ −
∂2π2

∂x1∂x2

∂2π1

∂x2
1Proposition 3 states that for a game of strategi
 
omplementarities, like atsymmetri
 equilibrium, a raise of T or β leads to an in
rease of the equilibrium
on�i
t expenditures while the e�e
t of dα remains ambiguous. A 
ollapse ofthe rule of law or an in
rease in T (a dis
overy of oil in anar
hi
 territory, forexample) pushes the equilibrium to a more 
on�i
ting level. More pre
isely, thedire
t impa
t of dβ is twofold: it in
reases the marginal bene�t of arms and itthe model. 12



redu
es their marginal 
ost while dT just in
reases the marginal bene�t of guns.In addition to this dire
t impa
t, marginal rea
tion depends also on the strategi
e�e
t passing through the best-reply fun
tion. As both best-response fun
tionsare non de
reasing at symmetri
 equilibrium, the dire
t e�e
t is reinfor
ed bythe strategi
 e�e
t. Then, the total e�e
t for dβ and dT is unambiguouslypositive.What about the 
omparative stati
s of dα ?. We know from part ii of propo-sition 3 that if f1/f2 ≥ − ∂2π1

∂x1∂x2

/∂2π2

∂x2

2

, ∂x∗
1/∂α < 0. If players are perfe
tlysymmetri
, f1/f2 is equal to one while − ∂2π1

∂x1∂x2

/∂2π2

∂x2

2

is lower than one giventhat p12 → 0 and f11 = f12. Hen
e, a 
hange in the distribution raises the equi-librium level e�ort of the disadvantaged group whereas it redu
es the intensityof �ghting for the other one. Comparative stati
s of symmetri
 equilibrium arethen very intuitive relative to the works of Collier and Hoe�er (2004) and Gurr(1970, 1993) about respe
tively the e�e
t of natural resour
es and dis
rimina-tion on intensity of 
on�i
t. Comparative stati
s of the symmetri
 equilibriumare summarized in the following proposition.Proposition 4 At symmetri
 interior equilibrium, the 
on�i
t expenditures forea
h player in
rease with the amount of rents, the weakness of the state and alower share of the output.Proposition 3 reveals that, for asymmetri
 equilibrium, the results summa-rized in proposition 4 do not ne
essarily hold any more. Comparative stati
sof dT and dβ are likely to be reversed for the more pea
eful player when anasymmetry over the distribution is introdu
ed. Con
erning the e�e
t of dα, itis for the less aggressive player that an ambiguity o

urs when asymmetry isintrodu
ed. But, a

ording to the properties enoun
ed in the proposition 2, ifplayers fa
e the same te
hnologies, we know that if α is lower than 1/2, x1 isne
essarily superior to x2 (and re
ipro
ally).Lemma 2 A greater level of e
onomi
 dis
rimination involves an in
rease in
on�i
t expenditures for the player 
onsidered, whatever the initial position ofthe equilibrium point.Lemma 2 is a fundamental result for the next se
tion, devoted to the redis-tribution 
hoi
e of the ruler.
13



5 Redistribution Choi
e of the RulerAn interesting issue 
on
erns the use of a dis
retionary power over distributionby a ruler, materialized here by a manipulation of α. Azam (1995) has ana-lyzed, in an isolated pure rent-seeking framework, the in
entives for the state toredistribute temporary money to the rebels and the patterns of pea
e and 
on-�i
t that resulted from this me
hanism. He fo
used on Afri
a sin
e existen
eof a dis
retionary power over 
ategori
al distribution is supposed to be morerealisti
 in this 
ontinent where weak institutions prevail. However, his analysissu�ers from the same drawba
k that any analysis in partial equilibrium appliedto 
ivil 
on�i
t issue: it ignores the produ
tive intera
tions between the stateand the potential rebels. The aim of this se
tion is to endogeneize the distribu-tive 
hoi
e of the ruler in a general equilibrium analysis. To address this issue, Itransform the simultaneous game of the previous se
tions in a two stages gamein extensive form. In the �rst stage, the ruler is the only one to play and he usesthe distribution as a strategy, given the best-reply fun
tions determined in these
ond stage as in previous se
tions. The se
ond stage is similar to the game ofthe se
tion 2. Ba
kward indu
tion gives the subgame perfe
t equilibrium of thisgame. In addition, there is no time-
onsisten
y problem sin
e the ruler appliesthe tax rate before the non ruling group plays.Let denote the state by the supers
ript "S" and the non ruling group by"R".When CPOs are satis�ed for both players, it is possible to resort to 
ompar-ative stati
s, the optimization program for the ruler is:
α∗ = arg max πS(x∗

R, x∗
S) (10)Then,

dπS(x∗
R, x∗

S)

dα
=

∂πS

∂α
+

dx∗
S

dα

∂πS

∂x∗
S

+
dx∗

R

dα

∂πS

∂x∗
R

(11)where:
∂πS

∂α = −(1 − β)f

∂πS

∂x∗

R

= −βTp1 + (1 − β)(1 − α)f1Obviously, the optimal distribution rate for the ruler is impli
itly de�nedwhen equation 11 equals zero. By the envelop theorem, the se
ond term of RHS14



is null and we know that ∂πS

∂x∗

R

< 0. Hen
e, if dx∗

R

dα > 0, the ruler is indu
ed to
ompletely dis
riminate the minority sin
e a greater level of redistribution wouldin
rease its detrimental arms spending level. But, we know from lemma 2 thatit is never true. In 
ontrast, following a de
rease of α, the ruler fa
es a trade-o�between his dire
t losses, ∂πS

∂α , and an indire
t bene�t, dx∗

R

dα
∂πS

∂x∗

R

, provided by theredu
tion of the rebellion level.Two key elements 
an be drawn from 11:i the lower β and the higher f, the greater the dire
t 
ost of redistribution forthe rulerii the more e�e
tive the minority is at produ
ing and appropriating, the morethe ruler is in
ited to redistribute.The �rst statement reveals that, "
eteris paribus", the appropriative behaviorof the state is more pregnant if it is strong and the 
ountry is ri
h. This is
learly 
ounter-intuitive and deserves an explanation. First, we 
an see from11 that the dire
t loss of revenue following the redistribution is an in
reasingfun
tion of β and f , the measure of the importan
e of the produ
tion in thee
onomy. Hen
e, the higher the rule of law, the more important the dire
te�e
t. Se
ond, β gets also through the strategi
 e�e
t and this one 
ould alterthe previous statement. To understand this point, it is useful to advan
e untilthe next proposition before to go ba
k.The se
ond statement relates the level of taxation to the level of deterren
e
aused by the threat of arms investment from the minority. Intuitively, whenthe 
ost of su
h a strategy is high for the ruler, i.e. when the minority is e�
ientin both te
hnologies, the state should not take too large share of the output.This se
ond point is 
losed to the seminal work of Bu
hanan and Faith (1987)whi
h emphasizes the threat of se
ession from the minority as an in
entive forthe ruler to limit the level of taxation imposed on the non ruling group.As a formal inquiry of equation 11 is 
umbersome and too harsh to interpret,I simply analyze a dis
rete 
hange in the level of redistribution. Let αP < αB(The supers
ript B refers to "benevolent" whereas P means "predatory").Proposition 5 Under assumption 1-3,5 and from lemma 2:
αP is preferred to αB, where αP < αB, if:Ne
essary 
ondition (1 − αB)fB − (1 − αP )fP ≤ 0Extensive-form 
ondition β

(1−β)T ≤ − (1−αB)fB−(1−αP )fP

pP −pB15



The ne
essary 
ondition 
omes from the fa
t that, when the ruler raises thetax rate, he redu
es his e�ort in the 
ontest whereas the minority does the op-posite. He then looses revenues issued from the appropriation and it is thereforeessential that he 
ompensates this loss by an in
rease of his produ
tion revenues.Hen
e, 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 ne
essary 
onditionis satis�ed. There exists then a for
e whi
h limits the level of taxation sin
ethe pro�tability of su
h a politi
s implies that the state 
ould easily substitutehis own inputs with those of the minority. But de
reasing marginal returnsin produ
tion imply that the marginal produ
tivity of the dis
riminated groupis greater than the one of the elite. This dis
repan
y raises with the level oftaxation. Thus, there exists an upper bound to the level of taxes than the rulerwill rationally implement. This upper bound is lower the more e�
ient is theprodu
tion pro
ess. As a 
onsequen
e, we should observe less predatory statesin 
ountries where A is high, i.e. in the performing e
onomies 11.Following the adoption of a greater level of taxation we observe a loss ofexogenous resour
es for the ruler and this loss is equal to βT (pP − pB), i.e. theadditional share of rents appropriated by the minority times the value of theserents. It is obvious that the more e�
ient the warfare te
hnology, the higher theloss for the ruler. In addition, presen
e of valuable resour
es must be positivelylinked with redistribution. The last point 
ontradi
ts the general agreementabout the negative 
orrelation between rents and redistribution. However, theargument advan
ed is that the state extra
ts high revenues from rents and itis then not indu
ed to fairly redistribute the national in
ome in order to buildgrowth-promoting institutions. But, if su
h rents are not 
ontrolled by theruler but rather are 
ontestable, it is not unsurprising that the state be morebenevolent in order to appease the non ruling group and preserve for himself asu�
ient share of the natural resour
es 12.Now it is possible to return to the statement i whi
h I only brie�y evo
ateearlier in the paper. We saw the dire
t and negative e�e
t of the strength of thestate on the level of tax rate but what about its strategi
 e�e
t? Other thingsbeing equal, a high β is asso
iated with low produ
tive e�orts, then with high11More rigorously, it is when the marginal produ
tivity is high that the dis
rimination willbe unlikely. Then, emerging 
ountries should be less 
hara
terized by predation than ri
h onesgiven the assumption of 
onstant returns of s
ale (and for a dis
retionary power of the stateon the rate of distribution).12However, if we posit that rents are asso
iated with low sophisti
ated produ
tion pro
ess,the produ
tive 
omplementarities (f12) are probably weak redu
ing the 
ost of a rebellion forthe ruler. This assumption mitigates the redistributive role of natural resour
es.16



marginal produ
tivity. A weak state fa
es therefore a more stringent ne
essary
ondition than a strong state. On an other hand, when β is low, the marginal
apa
ity of appropriation is high, involving that a rebellion is more detrimentalfor a strong ruler than for a weak one. To sum up, a weak state fa
es moredi�
ulty to ful�ll the ne
essary 
ondition of dis
rimination. But as long as thisne
essary 
ondition is satis�ed, a rebellion is less detrimental for a weak statethan for a strong state. To put it di�erently, a low enfor
ement of propertyrights exposes more the state to the rebellion threat whereas a rebellion is moredetrimental for a strong state, espe
ially if natural endowments are important.Proposition 6 Under assumption 1-3 and lemma 2:i The upper limit on taxation is in
reasing with the strength of the stateii The level of taxation is de
reasing with the amount of natural resour
esiii The level of taxation is de
reasing with the e�
ien
y of appropriation te
h-nologyiv The level of taxation is de
reasing with e
onomi
 e�
ien
yIt must be kept in mind that the model fo
uses on dis
retionary powerand su
h a power is plausibly 
orrelated with the degree of demo
ra
y of theinstitutions. Then, the ar
hetype of the predatory state is a strong auto
ra
y.As the dissolution of the rule of law 
annot obviously be re
ommended, thepoliti
al answer against the ex
essive predation is demo
ratization. Indeed,su
h politi
al systems are desirably 
hara
terized by the presen
e of 
he
ksand balan
es in order to prevent any kinds of 
ategori
al dis
rimination. Thepredi
tion that redistribution will be lower in strong states than in weak states,at least for non demo
rati
 
ountries, was already supported by DeLong andS
hleifer (1993) who suggest, following an empiri
al study on the period 1000-1800 in Europe, that strong absolutist régimes were more predatory than theweaker ones.One impli
ation of proposition 6 is that strong states indu
es their minoritiesto rebel sin
e su
h states are not vulnerables to this event. If we de�ne the 
ivilwar by the spe
ialization of the non ruling group in the 
ontest, this so
iallyand human dramati
 out
ome o

urs when the state is strong and auto
rati
and when the minority is weakly e�
ient in produ
tion and appropriation. Itis 
ommonly admitted that the 
ivil war is the result of the abnormally high17



level of e�
ien
y of the rebels in the use of arms. In 
ontrast, the 
on
lusionof this paper is that 
ivil war is driven by the high dis
rimination of a weakgroup whose last resort is the 
ontest. Moreover, the likelihood of 
ivil war isredu
ed and not enhan
ed by the presen
e of valuable resour
es given that thoseresour
es are 
ontestable.6 Con
lusionThe model draws its originality from the generalization of rent-seeking to pro-du
tion intera
tions. The aim of the approa
h was to give a rigorous formal-ization of the "greed-driven" 
ivil 
on�i
t, a 
ontemporaneous reality, with anemphasis on the intera
tions between 
ooperation and 
on�i
t. I borrowedsome features of the e
onomi
s models of 
on�i
t, espe
ially the joint produ
-tion fun
tion. The 
riti
al assumption of the paper is that a state may have onlya partial 
ontrol of its jurisdi
tion exposing the ruler to a threat of rebellion.This paper provides the proof of the existen
e and the uniqueness of a Nashequilibrium in this game. The interior equilibrium, 
onditional upon an in
om-plete enfor
ement of property rights, 
an be 
on�i
ting or pea
eful, symmetri
or asymmetri
. This double 
lassi�
ation allows the equilibrium to des
ribe alarge number of 
ivil 
on�i
t 
ases. Generalized 
on�i
t are due to a 
ollapseof the state while one-sided rebellion is the result of the 
oexisten
e betweena strong auto
rati
 regime and a weak minority. The negative role of naturalresour
es and e
onomi
 dis
rimination are both 
on�rmed. The analysis of tax-ation 
hoi
e by the ruler stresses the ne
essity to struggle for demo
ratizationsin
e strong auto
rati
 regimes are both unfair and prone to 
ivil 
on�i
t. Inaddition, natural resour
es have a negative impa
t if they are not 
ontrolled bythe state, in
reasing the threat of rebellion. As a result, the ruler is expe
tedto adopt a quite benevolent attitude toward the minority, preventing outbreaksof 
ivil wars. An extension of the model to dynami
 framework with an endo-geneization of the strength of the state, maybe dependent to the past level of
ontest, 
ould be the base of a future work.A AppendixProof. Lemma 1 18



The theorem in Debreu (1952) states that if ea
h payo� is quasi-
on
ave inplayers's own e�orts on the interval set of the a
tions and if the set of feasiblea
tions for ea
h player is 
onvex and 
ompa
t, there exists at least a pure NashEquilibrium. As the strategies lie in the interval [0,1℄, this one is 
onvex and
ompa
t. In addition, as the payo�s are 
on
ave, they are obviously quasi-
on
ave too.Proof. Theorem 1Guaranteeing uniqueness and global stability of Nash equilibrium is notstraightforward and several strategies are available to show it. I use Rosen'stheorem (Rosen (1965)) who showed that under stri
t diagonal 
on
avity ofpayo�, Nash equilibrium is unique and 
onvergent. Moulin (1986) presents a
omputational method to 
he
k diagonal 
on
avity. In the two person 
ase, itis su�
ient to show that the following inequality holds for all x ∈ X and forpayo� stri
tly 
on
ave:
∣
∣
∣
∣

∂2π1

∂x1∂x2
+

∂2π2

∂x1∂x2

∣
∣
∣
∣
≤ 2

∣
∣
∣
∣

∂2π1

∂x1∂x2
•

∂2π2

∂x1∂x2

∣
∣
∣
∣

1/2 (A1)Hen
e, after developing and regrouping terms of RHS, one 
an rewrite (A1)as:
|(1 − β)f12| ≤ 2| − p11p22(βT )2+

βT (1 − β)((1 − α)p11f22 − αp22f11)+

(1 − β)2α(1 − α)f11f22|
1/2 (A2)Note that all the terms of the RHS of (A2) are of same sign so that if we showthat LHS is inferior or equal to any of the 
omponents of RHS, the uniquenessis guaranteed.For x = 0, we know that fii → 0 as well as f12, 
ondition (A2) is thensatis�ed.For x = 1, f12 → 0 so (A2) holds too.19



As f is linearly homogeneous, its partial derivatives are homogeneous ofdegree 0. Then, we 
an write f2
12 = f11f22. Substituting and rearranging gives:

∣
∣(1 − β)2f2

12

∣
∣ ≤

4
∣
∣−p11p22(βT )2+ βT (1 − β)(1 − α)p11

f2
12

f11

− βT (1 − β)αp22
f2
12

f22
+ (1 − β)2α(1 − α)f2

12

∣
∣ (A3)At this stage, we 
an easily 
he
k that for β = 1, α = 1/2 and f12 = 0, theprevious inequality holds.Substituting and rearranging yields:

∣
∣(1 − β)2f2

12(1 − α(1 − α))
∣
∣ ≤ 4

∣
∣
∣
∣
βT (1 − β)(1 − α)p11

f2
12

f11

∣
∣
∣
∣

(A4)whi
h one 
an rewrite as:
|(1 − β)(1 − α(1 − α))| ≤ 4

∣
∣
∣
∣
βT (1 − α)

p11

f11

∣
∣
∣
∣

(A5)As the LHS 
annot ex
eeds one, we obtain the following 
ondition:
∣
∣
∣βT (1 − α)p11

f11

∣
∣
∣ ≥ 1

4Following similar steps with the third term of (A3), gives:
∣
∣
∣−βTαp22

f22

∣
∣
∣ ≥ 1

4At this stage, it is straightforward to modify the two previous inequalitiesas those in theorem 1 given that those 
onditions apply for x ∈]0, 1[QEDProof. Proposition 3As the determinant is positive, the sign of the 
omparative stati
s depends20



only upon the sign the numerator of ∂xi/∂zNumerator of ∂x∗
1/∂T = N1
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2Numerator of ∂x∗

2/∂α

N2
α = (1 − β)[f1((1 − β)(1 − α)f12 − βTp12) + f2((1 − β)αf11 + βTp11)]

N2
α = (1 − β)








f1
︸︷︷︸

<0







∂2π2

∂x1∂x2
︸ ︷︷ ︸

?







+ f2
︸︷︷︸

<0








∂2π1

∂x2
1

︸ ︷︷ ︸

<0













If ∂2π2

∂x1∂x2

≤ 0, then N2
α > 0 22



If ∂2π2

∂x1∂x2

< 0, then N2
α ≥ 0 if f2

f1

≥
∂2π2

∂x1∂x2

∂2π1

∂x2
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