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Political Competition in Weak States

Eliana LaFerrara and Robert H. Bates

Abstract

In less developed societies, states are weak, possessing no monopoly over violence, and
political competition is not congtrained by the rules of eection. The paper presents and
andyzes agmple modd of political competition in such settings. Citizens are viewed as
occupying fixed locations; they cannot choose whether to participate, i.e. to pay taxes,
but can choose which palitician to support. Politicians are viewed as seeking wedth,
which they pursue by recruiting political followers. They campaign for supporters by
providing loca public goods, by recruiting armed followers, and by playing upon cultura
identities. Within this framework, we ask: Choosing optimdly, how will paliticians
behave? What factors yield politica advantages? How do culturd identities shape
political competition and political violence? What are the implications for peace keeping
in developing nations?
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1. Introduction

Since the semind contribution of Downs (1957), the theory of politicd competition in advanced
industrial democracies has developed rapidly; it now congtitutes a mature branch of scholarship (e.g.,
Enelow and Hinich (1984), Persson and Tabd lini (2000)). While there exigts a voluminous literature
on politics in developing societies (e. g., Almond and Coleman (1960), Anderson, von der Mehden
and Y oung (1967), Huntington (1968)), few efforts have been made to develop a theory of politica
competition based upon the distinctive properties of underdeveloped states. The formd andyss of
palitics in the developing aress therefore remains less advanced than that of the palitics in the
advanced industrial democracies.

In an effort to address this $iortcoming, we develop in this article a modd of politica
competition that seeks to capture important characteristics of politica competition in underdevel oped
polities. These characterigticsinclude:

1. That the state isweak (Evans, Skocpol, and Rueschmeyer (1985); Evans (1995);

Myrda, Kohli, and Shu (1994)). That is, the state lacks a monopoly over the use
of violence (Weber (1958)); the use of coercion is controlled by political dlites.

2. Tha democratic inditutions are weak. Politicd competition is not governed by
the rules of dections.
3. That politicians compete for private rents, extracted from public revenues

(Marcouiller and Y oung (1995)).

4, That politics is “persondistic’. Because of charisma (Apter (1963)); a tradition
of “big man” palitics (Jackson and Rosbherg (1982)); or the forces of cultura
identity (Geertz (1963)), persona characteristics can be as important as issue
dands in determining the apped of politicians.

To andyze politicd competition in political settings that share these characterigtics, we
develop asmple mode of politica competition in which two paliticians compete to recruit tax-paying
citizens into their respective political camps. Citizens are viewed as occupying fixed locations and
politicians drive to provide locd public goods, the vaue of which declines with distance. They dso
mobilize military force; security is trested as a pure public good, the vaue of which does not decline



with distance. Citizens must participate, i.e. pay taxes, but they can choose which leader to support.
Citizens are attracted to the leader who provides a higher level of security or more vauable public
goods or whose persond attributes they find the more atractive. We first modd persona attributes
as unvarying (i.e. as vaences) and then as a parameter that varies across individuds in a manner
consstent with regiond or ethnic preferences. The political competitors seek to maximize rents. But
to secure revenues, they must incur the costs of providing carrots (i.e. the loca public goods) or sticks
(i.e. military forces) in order to build a tax-paying following.

The issues we then address are;

a Behaving optimaly, how will the political leaders choose? What mix of
public goods and military expenditure will they choose?

b. What factors yied significant political advantages? What determines who
ismore likely to win?

C. What is the role of culturd varidbles and politica identities in such
SHtings?

d. What are the implications for intervention in peace keeping efforts in
developing nations?

In Section 2, we briefly review some related literature and discuss how it compares to our
approach. In Section 3, we introduce the basic model. In Section 4, we explore the properties of
different types of equilibria, and thereby characterize political behavior in a variety of settings. In
Sections 5 to 7, we explore extensons of the modd. In Section 5 and 6, we ater our
characterization of the impact of the military; and in an effort to cgpture the impact of ethnic loydlty,
in Section 7 we ater our characterization of the attributes of competitors, enabling us to explore the
politica role of culturd identities. In section 8 we provide some empiricd illustrations.



2. Background

Recent papers by Hirshleifer (1991), Skaperdas (1992), Grossman and Kim (1995) and Grossman
(1997) explore the relationship between defense, predation and investment in productive activities
when property rights are insecure.  These papers focus on the resources diverted from directly
productive activities © the defense of property rights.  While recognizing the importance of these
issues, in this paper we abgtract from them in order to concentrate on the choices between military
expenditure and public good provison by riva paliticians, taking as given the dlocation of productive
resources by the citizens. In particular, we assume that property rights are clearly defined and
enforceable, and that military expenditures are made to increase the Sze of the politica condtituency.

Ellman and Wantchekon (2000) examine the effects of violence on political competition in a
two party syslem. In their model, candidates compete in eections and seek votes. Violence takes
place after the period of political competition. In our model, there are no elections. Elites seek
popular support in order to secure public revenues. And while Ellman and Wantchekon consider the
threat of violence as a means of securing leverage over public policy, we treat military force as a
means of consolideting a political condituency. As a result, in our modd, positive quantities of
military expenditures may be chosen by playersin equilibrium.

Our modd is probably closer in spirit to that of Marcouiller and Y oung (1995), who study
the problem faced by an incumbent who maximizes rents from power by choosing the tax retes to
which citizens are subject and the public services they receive. The citizens, on their part, can opt
between paying taxes to the incumbent or entering the informal sector. In this paper, we do not alow
citizens 1 opt out (everyone must pay taxes in our moddl) and we concentrate on the competition
between two rent-maximizing candidates, exploring the role of culturd and ethnic attributes of the
candidates in shaping palitica competition. Also, we dlow military expenditure to affect the terms of
such competition, while Marcouiller and Y oung do not.

The specification of our model resembles that of Alesina and Spolaore (1997) and Collier
and Hoeffler (1998). We focus, however, on the impact of preference heterogenety upon the



behavior of competing political dites rather than upon the optima sze of the politicad community.
The specification dso resembles that of Endlow and Hinich (1982) and Harrington and Hess (1996),
in that it dresses the palitical sgnificance of the candidates characteristics as well as their policy
postions. In our modd, however, the paliticians expand the Sze of ther codition in order to
increase the magnitude of their revenues, rather than the number of votes. Moreover, they @n

choose coercion aswell as patid location in their search for public backing.

3. A SmpleMode

We present a modd in which citizens are digtributed uniformly aong a single dimension tha runs
aong the unit interva [0,1]. The dimension can be concelved as suggesting differences in location or
gpace (Alesinaand Spolaore (1997)).

The competitors:
There are two competitors, A and B: A islocated at point 0 and B at point 1. Each competes for
supporters from which they levy taxes, t per person.

To bid for support, each competitor provides a costly loca public good: competitor A
locates her public good a | 5 T [0,] and her rival locatesit a | g T [01]. The amount of public
good provided is assumed to be fixed and equd for both; the cost of providing the good varies,
however, depending on location. We denote A’s cost of locating the publicgood a | o by C(l »)
and B'scogt of locating a | g by ¢(l g) . We assume that the further the good is from endpoint O
(1) the codtlier it is for competitor A (B) to provide. A possble interpretation is that the two
competitors are located in their respective “capitads’ or “bases’, 0 and 1, and transport or

monitoring costs make the good more difficult to provide or to finance the grester the distance from

the political center. In particular we assume:*

! Notice the asymmetry in the sign of the first derivatives: as | A increases, the costs of player A increase, while
the costs to player B are lower the larger | g (i.e., the closer | g isto 1). In both cases, the second derivatives

say that a player’s costs increase at a non-decreasing rate with the distance of the public good from the player’s
“base”.



Cql A)>0,Cal )20
il 5) <0, cl )2 O.

To enhance its support, each player dso spends resources on military equipment: M, for

(A1)

competitor A, m for B, where M, m30. The cogsto A and B from buying quantities M and m of
ams are given, respectively, by the functions H(M) and h(m), with the characteristics?

HAM)>0,H M) >0
hgm) > 0, hd(m) > 0

(A2)

The timing of the game is the following. In period 1, the competitors A and B
smultaneoudy® choose a combination of public good provision and military expenditure, (I 5, M)
and (I g, m), respectively. In period 2, each citizen decides whether to pay taxesto A or to B. In
the first instance the citizen “consumes’ the bundle (1 5 , M), in the second (I g, m). After taxes are
collected and the public goods are consumed, the game ends. For smplicity, we assume that players
do not discount utility acrosstime.

Two points are worth stressing regarding the structure of the game. First, individuas cannot
relocate on the unit line: in this sense, our modd is not one in which individuds “vote with their feet”.
Nor can individuas opt out by refusing to pay taxes. What each individua can choose is whom to
support financidly and paliticaly and whose public good to consume.  Addressing free riding and
enforcement problems is not among the gods of this paper; hence we assume that every citizen has
to pay taxes to one of the competitors, beit A or B. In particular, we assume that both competitors
callect alump sum payment t from every individua in their condituency.

Let the sze of A’s and B's condtituency be x(1 5,1 g,M,m) and 1- x(l o,1 g, M, m),
respectively. Leaving asde for the moment our derivation of X(l 5,1 g, M,m), the problem for A
becomes:

% Notice that military expenditure doesnot have a spatial dimension in this model. In fact, we assume that military
costs depend on the total amount of personnel/equipment bought, and not on the distance between the capital
and some other location. Our framework thus differentiates between a public good whose provision costs rise
with the distance (| As I g) and one whose provision costs rise with quantity (M, m).



(1) |ma|\)/|( tX(IA’I B’M’m)_ C(I A)_ H(M)

st. (I a0, M,m)- C(1 2)- H(M)3 0
0£1,£1, M3 0,

Competitor B solves an anadogous problem:

@ max f1- x(Ia,lg,M,m]- c(l g) - h(m)

st. t[1- x(I o, 15, M,m]- c(l g)- h(m)3 O
O£I1g£1, m3 0.

The objective function for both playersis the excess of tax revenue over the codts, i.e. the net “rents’
that they receive* In this sense, each competitor is “predatory” with respect to its constituency. The
only reason why the competitors spend on public goods and/or on military equipment is that, by
securing political support, they also secure public revenues. The first congtraint in each optimization
problem requires that the competitor does not run deficits, we assume that if this condraint is
violated, the player quits the game. We cdl the combinations (I 5,15, M,m) that saisfy these

condraints “feasible’.

The Citizens:
The ditizens are didributed uniformly on the interva [0,1], and each of them is indexed by her
location, I.  We define the utility that a citizen located a | derives from supporting A or B,

respectively, as”

% Our equilibrium concept is therefore that of Nash equilibrium. For analytical simplicity and to represent a
situation in which elites compete on the same grounds, we chose not to model the game as a sequential game.

* A possible extension of the model is to make the tax rate endogenous. Abstracting from the choice of the tax
rate allows to concentrate on the trade-offs between| 5, and M, and between | g and m, which are the focus of this
paper.

® Noticethat if the lump sum tax t entered citizens' utility it would just shift it by a constant: t isin fact exogenous
and it has to be paid to either one of the competitors. For this reason, we choose to economize on notation and
omit it from (3) and (4).



@  ulA°a,-V(-1,)-gm

@ U(,B)°a,-V(i-1,])- a(m)

Each ditizen's utility is thus afunction of three arguments:
(i) Some (undlterable) attributes d the rulers, which we denote by a 5 for player A and ag for

theriva. For the moment, we assume that this “valence’ index does not vary with location and
that, without loss of generdlity:®

(A3) ap >ap

This assumption will be relaxed in section 7 and the parameters a , and ag will be dlowed to
differ among citizens depending on their location.

(i) The digtance of the citizen from the public good: the greater this distance, the lower the utility the
public good provides. Because people like to have the public good located as close as possible,
we represent the geographica distribution of the population as the digtribution of idedl points for
l'i. Any discrepancy between the idedl point | and the actud location | ; reducesindividud 1's
utility according to the function V(|I-1 i[), which is assumed to be increasing and convex:

(A4) V&3>0, Vagy >0.
We normdize V(0) to equal zero. Notice that only one public good enters V(% because the
citizens are assumed to consume either the good provided by A or that provided by B.”

(iii) The military drength of the two competitors: a citizen's utility from supporting a competitor
decreases with the amount spent in military force by its opponent. Our specification, where A’s
and B’s military capabilities enter the utility of the public additively through the functions G(M)
and g(m), suggests that military capabilities are a “bad”. What matters for the equilibrium is

® Whatever conclusion we draw on competitor A based on assumption (A3) could equally be applied to the
opponent in case he or she had a higher “valence” index.

7 As an example, we can think of a choice between schools: people cannot send their children to a different
school everyday.



only the relaive amount of military expenditure by the two competitors, as will be clear in the

following section.? We assume that there are positive but decreasing returns to military force:
Gi¥>0 GKI<0, G(0) =0
9%3>0, g%y <0, g(0)=0

We will experiment with different specifications of the technology of conflict. In section 5 we

(A5)

will introduce relative military capabilities in the form of differences or ratio. In section 6 we will
dlow military expenditure to provide a complement to, rather than a subgtitute for, public good
provison. The interpretation in this case will be that defense enhances the satisfaction derived from

public services, eg. by making it less dangerous to gain access to them.

4. The Argument

To andyze the behavior of the competitors in equilibrium, we first define citizen x, who is indifferent
between them. Figure 1 depicts the utility that citizens in [0,1] receive from supporting the two
competitors when A locates the publicgood at | 5 and B at | g (for given M and m).°

[Insert figure 1]
The ditizen x, located a the intersection of the two inverted-U curves, is indifferent between
contributing to A or to B. Lemma 1 gives sufficient conditions for the existence of x and defines it

andyticaly.

Lemma 1: For each feasible combination (I 5,1 g, M, m) suchthat O£ 1 5 <l g £1, and

(A6) -V -1,)<a,-a,+G(M)-gm<V(lg-1,)

there existsa x1 (I 5,1 g) such that individuas in the segment [0, x) will support competitor A,
individuds in the segmert (x,1] will support B, and individua x will be indifferent between the two.
The “margind supporter” x is defined by:

(5) a,-Vx-1,)-gm=a,-V(Iz-x- G(M).

& In terms of figures 1-3 below, the role of these functions isto induce arelative shift in the utility curves for the
two competitors, and all we areinterested in isthe impact that such shift has on the intersection point that
identifies the “marginal” citizen.



Proof: see the gppendix.

Assumption (A6) requires that a citizen located exactly at | 5 receives higher utility from A then B,
and that a citizen located at | g gets higher utility from B than A. If (A6) were violated, all dtizens

might prefer one competitor to the other; we wish to rule this Stuation out because, for present
purposes, it is uninteresting.  Intuitively, (A6) guarantees that the “vaence advantage” and military
force of a competitor are not so big to offset the “location advantage” of the rival in the place where
the latter locates the public good.

It follows from lemma 1 that the Size of A’s condituency is x, while that of B’ s condtituency
is 1-x. Itisreassuring to find that, ceteris paribus, x responds to changesin the choice variablesin
anintuitively appealing manner:'°
® X incresses with M, i.e higher military expenditure by A can secure him a bigger

condtituency;

(i) X decreases with m, i.e. higher military expenditure by B decreases the Sze of the A’s
condtituency;

(i)  xincreeseswith | 4, i.e. asplayer A locates the public good further from the capitd, the Sze
of his condtituency increases,

(iv)  xincresseswith | 5, i.e. asplayer B locates the public good closer to the boundary “1”, the

Sze of her congtituency decreases.

We assume that the competitors move smultaneoudy, and we look for the Nash equilibrium
of this game. The basic trade-off for both playersis clear from (1) and (2): by spending more on
military equipment and/or by locating the public good closer to the center, each of them can increase
the size of his or her congtituency (i.e. the tax base), but only at the cost of decreased private profits
from governing. There will be an optima mix of military expenditure and public good location that
alows each player to maximize his rents for given actions of the other player.

® Inthis setting, an increaseinM (inm) would shift the rightmost (leftmost) curve down.



The andytica derivation of the equilibrium can be found in the gppendix.™ The optima mix
of | 5,15, M,m depends on the exact functional forms, i.e, we may have interior or corner
solutions for some or dl of the variables, depending on parameter vaues. For presentation purposes,
in this section we concentrate on three informative equilibria. In the firgt, players spend no money on
military equipment and they locate their public goods as close to the center as possible; in the second
they rdy soldy upon military expenditure; in the third, they deploy both instruments in ther
competition for power. These are only some of the possible configurations that the equilibrium can
take, depending on functiona forms; however, they can be useful to highlight the peculiar effects of
esch ingrument of political competition.

EQUILIBRIUM - TYPE 1. NOMILITARY EXPENDITURE

If the following inequdities hold:*

tG¢0)
VEx- 1, )+Vdlg - X

tg§0)
"VEx-1,)+VEl g - x)

(6) H €0) < h¢0)

then the equilibrium is described by the following conditions:

7 M*=0
® =0

tVEx-1,) _ \
O Vecrhwvag g U
(10 Ve "X _cqiy)

CVAx- 1)Vl - %)

(11) ap-ag=V(x-1,)-V(g - X

10" See the appendix for the analytical expressions of the derivatives.

" Hereit is enough to mention that, being this a concave programming problem, the critical points of the
competitors' objective functions are global maxima.

12 Equilibrium type 1 occursif (6) holds and, implicitly, (12) does not.

10



In interpreting this equilibrium, it is useful to note that the left hand Sde of the inequdlities in (6)
suggest the extent to which x will increase, hence tax revenue will grow, with increases in military
gpoending. For military spending to remain a 0, then the incrementa benefit to the competitorsfrom
increasing the Sze of their tax-paying condituency must be less than margind cods of increasing the
gze of the military. A and B then regtrict thelir competition to “policy space,” i.e. to the location of
public goods. Note that the Eft hand side of equations 9 and 10 are, respectively, tTx/q1 ,” and
t(1- x) /9 .". The competitors therefore choose the location of the public good so that the
margina revenue from an increase in equasits margina cod.

The following results hold:*®

Result 1. |x- I o |>|x- 1]

Proof: follows from the left-hand side of (11) being positiveand V X > 0.

Result 2:1f (1 ) =C(1-1 ), then 1 " >1- 1 5".

Proof: see the gppendix.

Result 1 confirms that candidate attributes count, and in interesting ways. A offers lower-qudlity
sarvices to his condituency in the sense that X, which defines the periphery of A’s codition, lies

further from | 4~ than does the periphery of B’s constituency from | 5" .** An important lesson is

therefore clear: a comptitor that is popular because of hisidentity can provide inferior servicesto his
people, in the sense that the average distance of his clients from the public good is greater than that
of his competitor’s clients from the good provided by the latter.”

3 Note that the results hold under the conditions stated for the relevant type of equilibrium, e.g., results 1 and 2
hold under condition (6), result 3 will hold under condition (12), etc.

" A’ s constituency nonethel ess remains better off supporting A than B because of A’s “valence advantage” .
> Result 1 saysthat A’s public good lies further from theideal point of the marginal citizen than does B’s.
However, this easily translatesinto A’ s public good being further from the ideal point of the average citizen in

11



Result 2 suggests that when neither player possesses an intrindc cost advantage in the
provison of public goods, the competitor with the higher valence will locate public goods further
from the end point™. He can therefore gain a bigger following, and secure grester revenues, then can
his competitor.

Note the irony: Because of the “political bounce’ that A secures from his inherent gppesl
(i.e fromthe fact that a5 >ag), heis able to capture political support from congtituents further to
the right, and so secure a larger condtituency than the rival. And yet, for the same reason, A can

provide a public good of lesser vaue to the average citizen in his condituency.
EQUILIBRIUM - TYPE 2: MILITARY EXPENDITUREONLY

If the following inequdities hold:'’

tV {x) Cq0), tVE1- x)

(12)
VEx)+VAl- x) VEx)+VAl- x)

<-cqQ)

then the equilibrium is described by the following conditions:

13) 1, =0
(14 1g =1
15 1GAM ) =H¢M"
) Vv - M)
1 Fepid— =han)

VEX) +Val- x)

(17) ax-ag=V(X)-V@- x)+g(m)- G(M")

A’s constituency. In fact, we can rule out | A* <l B* <X, because in this case B would be better off by

increasing | g~ . Onceweknowthat | ,~ < x < | ", the average distance of A’s supporters from the public

good isx/2. We thank one referee for pointing this out to us.

8 |n stating result 2, we are interested in examining the competitors policies under conditions of symmetry in
costs. If player A faced higher costs than B, this might prevent him from locating the public good far from O;
result 2 would then no longer necessarily apply.

Y Equilibrium type 2 occursif (12) holds and, implicitly, (6) does not.

12



Note that the left hand sides of (15) and (16) are, respectively, tIk/IM "~ and t9(1- X)/qm .
Conditions (15) and (16) therefore say that both players purchase military equipment up to the point
where the benefit from the last unit (i.e. the increase in tax revenues coming from the increased x)
equasits cog. Dividing condition (15) by (16), we see that the relative amount of military coercion
purchased by A and B depends on their relaive cost structure and on the relative effectiveness of
their military.

GEM) HEM")
gqm’)  hgm)

(18)

The following result can be established for the case of identical cost functions.

Result 3 (@ When H} ° h(¥ and G(¥ ° g(J, then M" = m. (b) When H(} ° h(} and
GgM) >[<]gam) fordl M=m,then M > [<] m". (c) When G(3° g(} and Hd& M) <[>]h€m)

fordl M=m, then M" > [<] m.

Proof: see the appendix.

Parts (b) and (c) of Result 3 smply state that, ceteris paribus, the player with the greater
margind returns and/or the lower margind codts of military force will spend more in his military
capabilities.

Reault 3(8) is more interesting and addresses the case in which neither enjoys a cost
advantage. According to result 3(a), when changes in M and m produce the same increment in G(¥
and g(%, respectively, then both competitors will choose the same levd of military investment. Note
that A’'s grester vdence index does not influence ether player's decison regarding military
expenditure (this will no longer be true when we treat military force and public goods as

complements in section 6). Note also that when both competitors spend the same amount on

13



military equipment, the Sze of thelr condtituencies remains the same as if they both spent nothing (in
terms of figure 1, both curves shift up by the same vertica distance and the intersection x remains
unatered.). The outcome is thus Pareto inefficient and the competitors could save by jointly
abolishing M and m while maintaining the same revenue. Ndther possesses an incentive to disarm
unilateraly, of course. In the absence of externd coordination and enforcement, socidly harmful

military expenditure therefore remains privatedy advantageous and the best response to the
anticipated actions of the other.

EQUILIBRIUM - TYPE 3. POSITIVE MIX OF PUBLIC GOOD AND MILITARY EXPENDITURE

Findly, the “interior” equilibrium, in which each competitor uses a mixture of both ingruments, is
captured by the following conditions:

tVEx-1,") _ \
(19) vqx-lA*)+vq|B*-x)‘C‘('A)
(20) VUle “X gy
VEx-1 o )+VEl g - X
(21) GIM) __ _yqm)
VEx-1 o )+VEl g - x)
22) tgdm ) = he(m')

V(T(X- I A*)+V¢(I B* - X)

23) ap-ag=V(x-1a)-V(g -x+gm)-GM")

The following results can be established.

Result 4:1f Cal o) <|c€l )|, " | o, 15, andG(¥° g3, then |x- 1 A" |<|x- I g'| andM" <m.

Result 5: If H¢M) <hgm)," M =m,and G(}° g(¥, then |[x- | o, |[>|x- 1 g | andM > m",

14



Result 6: Ingenerd, M'=m >0 is a possible outcome.

Proof: see the gppendix.

Reault 4 refers to a Stuation where A enjoys lower marginal costs in the provision of
public goods a any location. In seeking popular support, A would then rely principaly on the
provison of public goods and spend less on its military than would B, itsrivd. A would therefore
locate the public good closer to its margina supporter than would B. Note the contrast with Result
1. In this equilibrium, when its opponents possess a competitive advantage in the procurement of
military resources, conflict serves as a disciplining device for the competitor with the higher “vaence’
and forcesiit to reach out to the periphery in providing the public good.

Reault 5 refers to a case where A enjoys lower marginal costs of military action. A
economizes on the provison of the public good by locating it rdaively close to 0 and by usng
military expenditure to secure his condituency. In this case, military force reinforces the effect
captured in Result 1. A’s advantage in military procurement encourages it to economize on the costs
of public good provision, and hence to increase the distance of the public good from the periphery of
its condtituency.

Resault 6 highlights the Pareto inefficiency of the equilibrium. Both players would be better off
were they to coordinate and set M = m = 0. But neither has an incentive to move unilaterdly. And
hence demilitarization does not occur.

In Sections 5-7, we explore dternative specifications of our model. In Sections 5 and 6, we
focus on the use of force. Section 5 examines expressons that capture intuitively appeding
dternative understandings of the impact of military force and confirm that our results are robust to
different specifications. Section 6 focuses on the interaction between expenditures on military force
and loca public goods. In it we again find that our results are robudt, save in one important instance
which we report as Result 7.

5. Thetechnology of conflict
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In this section, we propose dternative specifications of the technology of conflict. A glance at
equations (3) and (4) highlights the importance of doing so, for they treat the impact of one paliticians
use of force as independent of the force levels of the opponent. While smplifying the andysis, this
specification is less gppedling that dternatives suggested by Hirshleifer (1989), in which the impact of
military expenditures depends upon the difference or the ratio of the competitors resource
commitments. Nor does our expression capture the citizen' s possible sense of loss over higher levels
of military spending resulting, perhgps, from the possbly increased chance of conflict. In this
section, we therefore check the robustness of our conclusions to these aternative conceptions of the
impact of military expenditure, and find thet it offers the gain of tractability while yieding conclusons
congstent with those derived from more plausible — but dightly more complex — specifications.

The firg dternative we congder is one in which the loss in utility of the citizens depends on
the difference between the military spending of the opponent and that of the competitor that they
support. Expressions (3) and (4) are thus replaced by:

3) ul,m°a,-V(i-1,])- ogm-m

@) U(,B)°a,-V(i-1,])- 6(M-m

where G(¥ and g(¥ satisfy assumption A5. The margind citizen inlemma 1 is now defined implicitly
by the condition a, - V(x-1,)- g(m- M) =a; -V(l;- X)- G(M-m).
The only difference with the previous andyss lies in the form of the derivaives of x with

respect to M and m: in particuar we have that, for any G(3¥ and g(3

™ _GEM- m+gqm- M) I
™ Vax-1,)+Valg-x) T’

(24)

Subgtituting the new derivatives in the first order conditions (15) and (16) for equilibrium
type 2 --or in (21) and (22) for equilibrium type 3-- yidds H¢M ") = hdm’ ) . Parts (a) and (c) of
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Reault 3 are thus strengthened; they hold even when the functions G(% and g(3 are not identical.
Part (b) no longer applies.

To grasp the intuition behind this, consder what happens in figure 1 when the competitors
change their military spending, and in particular suppose that player B increases m, other things being
equa. While in our basdline specification such increase produced a downward shift of the leftmost
curve, now it produces a downward shift of the leftmost curve and an upward shift of the righmost
curve: both shifts lead to a lower x. Furthermore, in our basdline specification adecreasein M of the
same magnitude as the decrease in m would have had the same quditative impact (shifting up the
rightmost curve and lowering x), but not necessarily the same quantitative impact, due to the
possibility that GAM ™)1 gdm ). In the new specification, instead, the specid way in which M
and m enter G(3¥ and g(3 renders everything symmetric, in that an increase in m or a decreasein M
of the same amount will shift ether curve in exactly the same way. Intuitively, this hgppens because
by congruction what mattersis only the difference between military cgpabilities, and not the levels.

The second variant of the technology of conflict that we explore is one in which the loss in
utility depends on the share of military spending of each competitor, so that expressons (3) and (4)
are replaced by:

@) Ul,A°a,-V(i-1,])- gaeM %
2 6

@) U@,B)°a,-V(i-1,)-6

where G(¥ and g(¥ satisfy assumption A5 for M+m > 0, and G(3 = g(3 = 0for M+m=0. The
magnd dtizen in lemma 1 is now defined impliatly by the condition
a,-V(x-1,)-gIm/(M+m]=a, -V(lz-x)- GIM/(M +m)].

Again, the difference with the previous andyss lies in the form of the derivatives of x with

respect to M and m:
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T m GEM /(M +m)]+g¢m/ (M +m)]

@) T MEmE T Vax-1,) v, - x)
(26) *x_ M GEM /(M +m)] + g¢m/(M +m)]
fm (M +m)? VEx-1,)+Vdl,-X) '

The impact of military spending on the sze of the competitors condituencies is not symmetric, as
was the case in the “difference’ formulation. In particular, ceteris paribus, the gain in political
falowing for given increase in military is now higher, the gregter the share of totd military force
contributed by the opponent.*®

Subgtituting the new derivatives in the first order conditions we find that our results still apply
. In particular, the left hand Side of equation (18) Smplifiesto m /M’ so that again parts (a) and (c) of
Result 3 hold more generally regardless of the functiona form of G(3 and g(3.*°

Finaly, we can extend our formulation by incorporating the loss from increased aggregate
military spending —say, due to higher probability of conflict—into the ditizens utility.”® We could
capture this loss by adding the term  -L(M+m), with L’ (3>0, in expressions (3) and (4), or in the
successve formulations (3')-(4') and (3'7)-(4’). While the addition of such aterm would provide an
intuitive representation of the wefare effects of military spending, it would not affect the analyss, the
new terms cance in the condition that defines the margind citizen, namely equation (5).

6. Complementarity between military expenditure and public goods

Thus far, we have trested expenditure on public goods and military forces as subdtitutes. It is
possible, however, that they might be complements, in that increased security may enhance the utility
derived from a given quantity of public services. In our modd, the satisfaction generated by the
public good declines with distance. In such a context, increased military protection could reduce the
costs of accessto public services, raising the benefits to people in every location.

8 This is a consequence of our assumption of decreasing returnsin A5.
9 Clearly, part (b) of result 3 no longer applies.
2 \\e thank one referee for suggesting this.

18



To capture this posshility, we represent military expenditures as entering individud utilities
through the functions F(M) > 0 and f(m) > O, respectively, that multiply V(3. Individud utilitiesfrom
supporting A and B therefore become:

(24)  U(LA®an- F(IMV(I-T Al
(25 U(,B)°ag- f(MV(l-1g])

Regarding the functions F(¥ and (¥, we assume:
Fq¥<0 F&¥ >0, F(0)=1
fdy<0o, fay>0,f(0) =1

Assumption (A7) dtates that the higher M the lower F(M) and the lower the “effective disutility”

(A7)

F(M)V(¥;* that military expenditures yield decreasing returns; and that when a competitor makes no
military expenditure, then individuas' disutility remains unchanged.

Interestingly, this modification falls to dter the quditative nature of our results, save in one
indance. The findings in Section 3 remain generdly robust to this change in specification. The
exception is best illugtrated by re-andyzing the second equilibrium, wherein competitors devote
resources solely to the purchase of military equipment. When military expenditures contituted
subgtitutes for public goods, then, by Result 3, competitors endowed with the same technologies
purchased the same amount of ams. When military expenditures congtitute complements to public
goods, however, then:

Result 7: When H(3 © h(¥ and F(3 © f(3, then M">m’ and x >1/2.

Proof: see the gppendix.
Result 7 suggests that when both competitors have access to the same technology (F,f) and
cost functions (H,h), the competitor with an intringc advantage will then be able to secure a larger

increase in the Sze of her condituency for any increase in military spending. Under this specification,

2 Similarly for mand f(m).
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then, A will spend more than B on military equipment, gain alarger congtituency (indeed, the support
of the mgjority of the population), and thereby secure superior access to public revenues.

When military expenditures condtitute complements rather than subgtitutes for public goods,
they then amplify the political advantages of the competitor who possesses a favorable persond
identification and encourage her to outspend theriva in military power.

[Insert figure 2]

To comprehend the reasons for this result, consult figure 2. When military expenditure enters
multiplicatively, it makes the two inverted-U curves “flaiter” while leaving the height of the maximum
points (&, and a;) undtered. While the citizens located @ | 5 and | g experience no disutility
from public good location, the utility of the others decreases less the greater the military force of the
compstitor. Starting from M = m = 0, suppose now that A and B unilateraly increase their military
forces by the same amount k. Then the verticd shift of U (1,1 , =0) and U (1,1 g =1) will bethe

same for symmetric distances from the endpoints but, due to the concavity of U(¥ coupled with

a, >ag, the (horizontd) gain will be gregter for the condituency of A, who moves to the right,

than for B, who moves to the |ft.2

This counterintuitive result, thus, shows that when military expenditure and public good
provison are complements rather than subgtitutes, having a higher “intringc popularity” does not
trandate into saving money on military expenditure, as one might think. On the contrary, it gives the

more popular competitor an incentive to spend more

7. Reformulating the valence factor

Until now we have trested a , and ag as vaence factors: attributes of the political competitors thet

affect the citizens vauations of the competitors uniformly, regardiess of the palitician’s choice of
public goods or military expenditures. Such factors could include the citizens perceptions of her

% See the appendix for amore precise explanation.

% The counterpart to result 7 is that the only way to have B using more military force than A isthat at least one of
two things happen: (i) B haslower marginal costsfor any level of military expenditure (e.g., has access to cheaper
military equipment); (i) military coercion has a bigger impact on individuals' utilities if exercised by B than if
exercised by A (e.g., they perceive B as much more threatening).
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integrity, skill, or “charisma” Such attributes, we have found, affect the equilibrium outcome. When
neither political leader employs force, then the leader with the higher vadence is able to capture the
larger congtituency and at less average cost (Result 1). And when the competitors deploy both force
and public goods, then the advantage of the more popular candidate is increased when she has lower
margina cogts of military preparedness (Result 5) but reduced when she has lower margind costs for
supplying public goods (Result 4).

Of perhaps greater interest, however, isthe impact of attributes that are valued differently by
citizens located at different podtions. Recasting the a's such that their vaue is a function of location
() enables us to explore the impact of evauations that arise from religious, ethnic, or culturd
differences, which often vary by geographic location. Seeking to move beyond an understanding of
the impact of persona attributes to an undersdanding of the impact of cultura preferences, we
therefore respecify a . In the new formulation, the utility of a citizen located a | from supporting
competitor A or B is given, respectively, by:

(26) U(,A)°a,)-V(I-1,)- g(m ag(l) <0

@7  U(,B)° a,(l)- V(I- 14)- G(M) ag(l) >0

where the 9gn on the first derivatives of a5 and ag with repect to | indicates that the “intrindc

preference” for competitor A is higher the closer acitizen isto O, and vice versa the preference for B
is higher the doser acitizenisto 1.2

Notice that we are not saying that a citizen prefers either competitor because he or she will
locate the public good close to him: this eement of geographica preferenceis adready included in our
utility functions through the term V(3. The geographica preference we are concerned with in this

£ the relationship between the citizens' location and their intrinsic preference for A versus B were not
monotonic, our basic conclusions would still hold in terms of aggregate mass of supporters, but the
characterization of the marginal citizenx such that everyoneto theleft prefers A and everyoneto the right prefers
B would no longer apply.
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section is independent of the competitors policy choices, and may be interpreted as higher trust for
someone origindly “doseto you’ »

The equation identifying the “margina supporter” x now becomes.

(28) aA(X)'V(X' IA)' g(m) :aB(X)'V(IB - X)' G(M)-

To undergtand the implications of this new formulation, consder the case in which nether
competitor possesses an intrinsc advantage, i.e. where a (1) = ag(l), " . Under this assumption,

equation (28) becomes:

(29 V(x-1,)+gm=V(,- x)+G(M).

Denoteby x the solution to (29), and refer to this value as the “unbiased” margind citizen. Suppose
without loss of generdity that a5 (%) > ag(X) ; then, ceteris paribus, the value of x that solves

(28) must be greater than %.?° In other words competitor A, who enjoys an “cultura advantage”
for the unbiased citizen %, manages to push the boundaries of his congtituency beyond X, thus
gaining revenue compared to the case where citizens only care about nilitary security and locd
public goods. Loydlty in our modd gives palitical leverage to the competitor who has rdatively more
of it.
[Insert figures 3a.and 3D

To comprehend the argument, suppose that M = m and consider figures 3aand 3b. Thetop
panel depicts a Stuation where neither player has an intrinsic cultrurd advantage, and the intersection
between the two curves is x as defined by (29). In the bottom panel we introduce an ethnic bias
and locate the new intersection x as defined by (28). In figure 3b, the functions a5 (1) and ag(l)

% Beinginterested in the trade off between the first two channels, we ignore “manipulation” of personal
attributes, as through media campaigns.
* When evaluated at %, theleft-hand side of (28) is greater than the right-hand side. In order to balance the two

sides, x hasto increase, because V % > 0, aA¢(>) <0 and aB¢(>) >0.



modify the shape of the two curves so that, by comparison with those in figure 3a, they are rddively
flatter towards the endpoints and steeper towards the center of the distribution.

Congider two citizens located at the same distance from | ,, oneto itsleft and one to its
right, and the utility they derive from supporting A. Given our assumption that a ¢(l) <0, the utility
of the citizen to the Ieft is higher than that of the citizen to the right, despite the identica disutility
resulting from their distance from the public good. Cultura identication thus introduces an asymmetry
in the shape of the curves in figure 30%" If we assume a (%) >ag (), then the intersection
between the two curves will occur to theright of x.

While the specification better captures the nature of regiond or ethnic loyaty, andyss of the
modd yidds results that bear no important difference from those of the origind modd. The only
meaningful difference arises from the entry of ag(x) - a&(x) > 0 into the denominator on the left
hand side of equations (19)-(22). As a result, equilibrium implies that, ceteris paribus, M", m’,
| o arecloserto0,and | g liescloser to 1. Intuitively, by explaiting the political loyalty of their
congtituencies, the competitors can garner even gregter rents by spending less on military equipment
and public good provision.

# Whether the two curves are the mirror image of each other or not depends on the exact shape of @ (1) and
ag(l).
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8. Palitical implications

In this paper, we have explored the properties of a modd in which rent-seeking dites compete for
followers. The motivation for the modd derives from observing the palitics of the developing aress.
There, states are weak and lack a monopoly over the use of force. Political competition is not
condrained by democrdtic inditutions. And politicadl competition is organized by prominent
individudss, to whom citizens are drawn by ties of persond loyalty, the distribution of pork, and fear.

Among the most interesting of our results are those that gpply to violence. Clearly, some
politica groups possess a military advantage over others. Those based on pastoraism, for example,
can readily mobilize young warriors who have refined their military skills in the course of protecting
their livestock — and stedling the cattle of others. Those engaged in arable production incur higher
cods in recruiting amed forces, fighting is rivdrous, rather than complementary, to arable
production. Examples of such differences would include the contrast between the Nandi and Kikuyu
in Kenya or the Ndebele and Shona in Rhodesia (now Zimbabwe), respectively; or between
pastordists and agriculturaists in contemporary Chad or Uganda. As Result 5 would suggest, that,
as might be expected, when such groups possess a relative advantage in warfare, their leaders will
find it advantageous to concentrate resources upon coercive action. Furthermore — again as Result 5
would suggest — they would alocate resources in a Spartan manner, with ardatively large portion of
the resources going to military activity, relaively few being devoted to broaden access to public
goods, and the rank and file nonetheless continuing to offer support.

Also interesting are the implications for the impact of cultura identities on politics. Recal
from Section 8 that when the vaence factor that enters a citizen's preference for a candidate s
dlowed to vary by location, then the results of the origind mode “go through,” and, in criticd
respects, are strengthened. Interpreting this factor as an expression of politica identity, we then gain
indght into the impact of culture upon palitics in weak sates. Result 7 suggests that, for a politica
organizer, culturd identification provides political capitd. When military force and loca public goods
condtitute complements, then possessing a sronger claim to the loydlties of citizen taxpayers enables
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a competitor to secure a larger increase in the membership of his movement for any increase in
military capacity, even when the opponent possesses the same military technology and cost function.

In pondering this result, it is useful to think of militant organizations, such asHamass. Many
such groups supply loca public goods — settlements, schools, and clinics — and recruit a military.
They dso derive a mgor portion of their strength not only from the provision of loca benefits and
military security, but aso from their gppea to deep-sested rdigiousidentifications. By Result 7 they
therefore find it advantageous to spend more on military equipment, and thereby gain an increase in
the size of ther tax base and politica congtituency. The culturd loyalties that such groups command
thus enhance the productivity of the military resources they bring to bear when competing for politica
support.

Interpreting vaence atributes as deriving from culturd preferences aso provides insght into
the discrepancy between the public regard in which many political leaders are held than the private
advantages that they extract from politics. Results 1 and 2 confirm that leaders that dicit high levels
of individud loydty can provide public goods of lower average vaue to the ditizens in ther
condtituency. And when political competitors find it advantageous to deploy both public works and
military force, then when political loydties derive from geographicdly varying politica preferences,
then M, m’, | 5~ aecloserto 0, and | g lies doser to 1 in the resultant equilibrium. These

results suggest that politica leaders of culturd movements can spend less in providing public goods
and military security and so can derive gregter rents from palitics.

The results of our andlyss thus offer important ingghts into politics in wesk dates.
They dso offer ingght into possible sources of order. Results 3 and 6 underscore the incentives for
politica reconciliation. While spending resources on military equipment, the competitors, they
emphasze, may achieve no gain, in terms of an expangon in the Sze of their condituencies.
Competing dites would therefore find it advantageous to de-militarize, should the reductions be
coordinated. Under such circumstances, externd interventions might be welcomed. Not only do our
findings suggest a postive role for externa agencies; they dso offers guidance for how they should
target their interventions. Result 4 suggedts, for example, that those seeking arms reductions might
target the costs of public good procurement by the dlite that enjoys the more intense political loyalty.
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By lowering the cogts of providing public services, it can strengthen incentives for dites to expand
thelr condtituency by devoting resources to the repostioning of public goods to the political margins
and to reduce their expenditures upon their military. 1t dso provides assurances for those who might
fear that externa support for “peaceful” expenditures by such an dite might only free up resources
that it would then devote to military spending; under the conditions assumed, while the resources may
be fungible, they would not be devoted to military expenditures. Rather, the dites would employ
them to provide public goods, and even tolerate superior military spending on the part of politica
rivals

While under the premises stipulated in Result 4, assistance might promote peaceful reform,
Reault 5 offers an important warning: it points to conditions under which those who offer military
assstance might lower the welfare of those whose interests they seek to promote. If the leader who
evokes the stronger loyaty also possesses a cost advantage in the use of military force, then the
increase in resources would result in efforts & military expanson, even while “sarving” the margind
member of the group of public goods. The paper thus offers words of encouragement and points of
caution to those who might seek to promote the trangtion from military conflict to peaceful politica
competition in the developing world.

9. Conclusions

This article has explored political competition in wesk states. Modification of the assumptions of the
classcd spaid modd has endbled us to explore themes often ignored in the study of political
competition in stable democracies. It has enabled us to gain indght into the ways in which those with
aqoirations for wedth and power in wesk dates can organize politica followings and into the
implications for political order.
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In exploring the implications of our andys's, we might best begin by returning to Results 1 and 2 in
Section 4, which characterize the outcome of peaceful politica competition, i.e. competition in which
politicians abjure the use of force. Results 1 and 2 suggest that the mobilization of politicd identities
pays, in two digtinct senses:

1. The competitor who commands the greater loydty gains a political advantage. Rather than being
captured by her congtituency, she gains room to maneuver. Even though subject to the same
cost function as her competitor, without fear of losing politica support, she can locate the public
good further toward the center (Result 2).

2. The competitor who commands the grester politica loydty will be able to attract citizens whose
ided points lie a grester distance from the location of the public good. Even while providing
relatively “lower quality” services to the margind citizen, this competitor will be able to retain her
political support. She thereby gains arevenue advantage (Result 1).

Those who can mobilize political identities thus gain both political and economic advantages. They

are better positioned to build broad politica congtituencies and to extract private rents from paolitics.

Among the numerous examples that could be cited, one best serves to underscore the
politica advantages conferred upon those endowed with “postive vaence’: the oft-told failure of
class-basad organizations to form in congtituencies in which ethnic loydties remain srong. This
pattern most often noted by scholars who address the weskness of working class movements.

Students of Africa note the power of ethnic loydties to fragment class-based organizations (Epstein

1958, Meson and Wolpe 1970). Perry (1998) documents the frustration of political organizersin

China, who were compelled to suppress regionally-based organizations in Shanghai, in order to build

a disciplined socidist movement. And numerous students of American politics (e.g. Lipset 1959,

Eries 1988) note that attempts to develop a socidid party in the United States fdll afoul the ethnic-

based organization of working-class immigrants. In each ingtance, political dites are often adle to
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survive as leaders of low-income groups, even while refraining from championing the collective
interests of workers.

Our andlysis suggests a reason for this regularity: given the postive vaence tha ethnic
leaders receive from ther culturd identities, working class dites could refrain from codtly efforts at
organizing. They could attract a following even while economizing on efforts to build dass-based
organizations or to engage in collective action, such as generd drikes. Result 1 suggests why
working class leaders would chose to behave in this manner; Result 2 suggests why they might be
able to get away with dong 0. Even though competitors might bid for the pivota supporter —i.e.
locate | g closer to x than is | o — the margina supporter nonetheless would remain loya to A. The
loss resulting from inferior policies is compensated by the gains from ethnic identification.

The modd thus offers ingght into the oft-noted conflict between culturd and economic
interests in the politics of the working class and the capacity of culturd identities to disrupt class-
based movements. It also captures the mixture of opportunism, corruption, and politica popularity
that often characterizes the leadership of populist movements (see Erie 1988).

The model dso offers ingght into the use of force. In wesk dtates, political organizers not
only take policy stands; they aso recruit military organizations. To comprehend the behavior of such
élites, we turn to Result 7. There we learn of the impact of ethnic loydty upon the use of military
capabilities. Where force is employed to enhance the capacity of citizens to benefit from public
goods, then, by Result 7, the competitor who dicits the greater loyaty can employ force more
productively. As a consequence, they devote more resources to its use and employ it to expand
their politicd boundaries. Examples from the Middle East, Afghanistan, Somdia, and other settings
gppear to conform to the patterns derived in this finding. In such settings, on the one hand, ethnic
politicad movements appear to their members as benevolent providers of public grods. clinics,
welfare centers, mosques, and temples, for example. Their military stand guard, protecting those
who would make use of these facilities. But to their rivas, such communities appear as politica
aggressors. Their leaders appear to devote alarge portion of their resources to the use of force and
to pursue policies that secure the outward expansion of their politica frontiers. Result 7 suggests the
foundations for — and the vaidity of — these divergent perceptions. When governments employ force
S0 as to enhance the capacity to derive utility from the consumption of the facilities they provide,

28



then, dl dse being equd, the government that enjoys a high ethnic “vaence’ will find it advantageous
to compete for followers by spending more on military “protection” and, by so doing, succeed in
expanding its politica base. The spread of settlements on the West Bank; the fear of Hamas; the
sense of danger that pervades the interior valleys of Colombia — each attests to the power of the
incertives that generate the behavior captured by Result 7.

Result 5 provides additiond ingght into the characteristics of politicad competition in the
developing world.

Taken together, Results 5 and 7 help us to appreciate the nature of politics in weak sates.
When military resources subgtitute for public goods, then dites endowed with superior politica
loyaty will respond to a cost advantage in the procurement of military wegpons not by reducing such
expenditures but rather by seeking to outspend ther rivas. When military resources offer
complements for public goods, then the elite endowed with superior politica loyaty will outspend its
rival, even when possessing no cost advantage. Under the conditions outlined in Results 5 and 7,
then, to be militant, ethnicdly, is dso to be militaritic, paoliticaly. Our findings thus underscore the
links between sub-nationd loyalties, the militarization of politics, and the fragility of politica order in

developing societies.
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Appendix

A.1 Proof of lemma 1

By assumption (A6), U (I, o)>U(l,I g) when evauated a | =1 5, and U(l,l o) <U(l,1g)
when evaluated & | = | 5. Continuity and monotonicity of V(¥ guarantee that there exists a unique
intermediate value x1 (1 5,1 g) suchthat U (x,1 5) =U(x,1g) andthat U(l,I ,)>U(l,l g) for
dll<xandU(l,l o) <U(l,Ig) fordl I >x. &

A.2 Determinantsof x
Implicitly differentiating expression (5) yieds:
™ _ GqM)

S VYT I RS FEVE B R
™ ggm

N LT AP R
™% _ VEX-1,)

S N N T

(a) ™ _ V{lg- X) >0

Mg VEx-1,)+Velg- x)

A.3 Equilibrium conditions
Applying the Kuhn-Tucker theorem to problem (1) we get the first order conditions for competitor
A:

e Ix u

(ab) étw—-CfﬂA)l;(l”@)ana:O
e A u

(a6) gﬂﬁ-HQM)g(lﬂrﬂ)H@:o

@) [x(a,lg, M;m)- C(l 4)- H(M)] =0
tX(I ol g, M,m) - C(1 o)- H(M)2 0, m3 0 with complementary dackness

@) 1axm=0 I A% 0, m 30 with complementary dackness
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@ @-1,)m=0 (1-1,)20, m=30 with complementary dackness
(@0) Mxm=0 M3 O, m:30 with complementary
dackness

where x isimplicitly defined by (5) in the text and the partid derivativesin (ab) and (e6) are given by
(a3) and (a1).

Similarly, the first order conditions for competitor B are:

(all) -C‘K|B)u(1+nl) mn, =0

('D:(‘Q) D~

LS

P

L
(@2) g tq,

hd{m)h(1+ mn)+n; =0

rnm; o)

@13 [t(1- x( a1 5, M,m)- c(l g) - h(m)]> =0

[t(1- x(1 o)1 g, M,M)- (1 g)- h(M)] 30, m30  withcomplem. dackness

@4) lg1,=0 g2 0, N30 with complementary dackness
@5 @@-1Iz)mn,=0 1-1,30, m30 with complementary dackness
(a’) mn, =0 m3 0, n 20 with complementary dackness

where x isimplicitly defined by (5) in the text and the partid derivativesin (all) and (al2) are given
by (a4) and (a2).

Equilibriatype 1, 2 and 3 in the text are obtained by setting respectively:
Y)m=m=n,=n,=0, m>0,n, >0; 22m>0n,>0, Mm=m=n,=n, =0;
Y m=m=m=n,=n=n,=0.

Of course, depending on functional forms and parameter values many other combinations than 1)-3)
are possible, including some in which one of the competitors uses one ingtrument only while the other
uses both.

A4. Proof of result 2



When c(l ) = C(1-1),, the right hand side of equation (10) in thetext is - C¢1- | ;") . Dividing (9)
by (10) we obtain:

V(T(X- IA*) _ C(t(l A*)
VEx-1,) Cal-1,7)°

By result 1, we know x- 1, >1." - x, which implies (together with the assumption that V(3 is

(als)

convex) that the left hand side of (alb) is greater than 1. Given the convexity of C(3, this requires
1, >1-1,;. 8

A5. Proof of result 3

Part (a). Suppose Mt m’, and w.l.o.g. M > m’". Then assumption (A2) in the text implies that the
right hand side of equation (18) is gregter than 1, which in turn implies GgM ") > gam’).
However, by (A5) M" >m impliesGEM ") < g€m’) , acontradiction. A Smilar argument can be
usedtoruleout M <m’.

Part (b). Consder firs M" = m’". Assumption H(} © h(¥ implies that the right hand side of equation
(18) isequd to 1, while G M) > gd(m) for dl M = m implies that the left hand Sde is Srictly
greater than 1, hence we have a contradiction.

Suppose next that M™ < m’". Assumptions A2 and H(3 © h(} imply that the right hand side of
equation (18) islessthan 1. Note that if G M) > gd(m) fordl M = m, then G¢M) > gi(m) aso
fordl M < m due to concavity of G(¥ and g(3 by A5. Thisimplies that the left hand sde of (18)
should be grester than 1, contradicting the above.

Then only possihility istherefore M > m.

Part (c). The proof isaong the same lines of part (b).

If M" =m’, assumption G(3 ° g( impliesthat the left hand side of equation (18) is equal to 1, which
isinconsstent with theright hand side being lessthan 1 dueto H € M) <hd(m) .

If instead M™ < m’, assumptions A5 and G(3 © g(3 imply that the left hand side of equation (18) is
greater than 1. Note that if HE M) <hd(m) fordl M = m,then HEM) <hdm) dsofordl M <



m due to convexity of H(¥ and h(3 by A2. Thisimplies that the right hand sde of (18) should beless
than 1, contradicting the above.
Then only possihility istherefore M > m. o}

A.6 Proof of result 4

Dividing (19) by (20) we obtain:

@) VO A)_ Cdl A:)
Vil g -x)  cdlg)

Under the assumption stated in result 4, the right-hand side of this equation is less than 1, which --

coupled with V3 >0 -- implies x- | 5" <I g - X.Giventha a 5 >a g andthat G(3° g3,

in expression (23) thisis only compatiblewith g(m’) > G(M"), i.e m >M'. d
A.7 Proof of result 5

Dividing (21) by (22) we obtain equation (18) in the text, so M > m’ can be proved asin result 3c.
But then G(M") > g(m’) which, jointly with a, >a, requires V(x- | ,") >V (I ;" - X) inequaion

(23). Giventhat V €3 > 0, thisintumimplies [x- 1 | >[x- 1,7]. &
A.8 Proof of result 7%

Start from a stuation where both M and m equal 0, so that F(M) = f(m) =1. Then the origindly
indifferent citizen will be located & X, impliatly definedby a, - a; =V (x,)- V(- X,) . Given that
a, >ag, Xo > Y2, Now congder what would happen if each competitor increased military
goending to k > 0. The newly indifferent citizen would be located a a xx implictly defined by
a,-a; = f(KNV(x)- V(@3- x,)], where f(k) = F(k) <1. Since a, - a, has not changed, it

% \We are grateful to areferee for suggesting this proof.



must be V(x,)- V(1- x,) >V(X,) - V(1- X,), which implies X > Xo. When both competitors
increase military spending by the same amount, the location of the pivota citizen movesto theright.
Spending k in military force cannot therefore be an equilibrium for both A and B, because while
having the same margina cogts --due to the assumption H(¥=h(3-- they would be having different
margind benefits, hence one of the two would not be optimizing. In particular, A’s margina benefit
is higher than B's, s0 A’s intringc advantage dlows him to sudan a higher level of military
expenditure and to tax the mgjority of the population. o}



