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Questo articolo studia le interazioni tra integrazione economi-
ca, conflitto internazionale e la formazione e dissoluzione delle
unioni politiche (stati e alleanze politico-militari centralizzate). 11
processo di integrazione economica riduce i benefici di una mag-
giore dimensione politica, mentre il conflitto internazionale ha lef-
fetto opposto. Quando il conflitto internazionale riduce il livello di
integrazione economica, possono emergere equilibri multipli. In un
equilibrio, le unioni politiche sono di dimensioni inferiori, piti aper-
te agli scambi internazionali e meno propense a entrare in conflit-
to con i propri vicini. In un altro equilibrio, il mondo é formato
da unioni di maggiori dimensioni, con maggior conflitto e meno
integrazione economica.

This article studies the interactions among economic integra-
tion, international conflict, and the formation and breakup of po-
litical unions. Economic integration reduces the importance of po-
litical size, while international conflict increases it. When interna-
tional conflict reduces economic integration between politically sep-
arate units, multiple equilibria are possible. In one equilibrium, po-
litical units are small and more open and engage less in conﬂfct
therefore making political size less important. In another equilib-
rium, the world is formed by larger units, with more conflict and
less economic integration [JEL Code: D74, F15, H10, H56].

1. - Introduction

The spectacular breakup of countries and reshaping of polit-
ical borders and alliances after the collapse of the Soviet Union
has reminded us that political boundaries are not a permanent
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fixture of the geographic landscape, but can change suddenly and
dramatically. Traditionally, the study of the formation and breakup
of political units (sovereign states, empires, political alliances) has
been the preserve of historians and political scientists. By con-
trast, economists have usually taken political borders as given. On-
ly in recent years has a small but growing economic literature
started to address the endogenous formation and breakup of po-
litical unions with the tools of economic analysis.! In fact, polit-
ical unions — including sovereign states — are human-made in-
stitutions, affected by the decisions and interactions of individu-
als and groups who pursue their objectives under constraints, and
the economic study of political unions can be viewed as a natur-
al extension of the research program of modern political eco-
nomics: the endogenization of collective decisions and institutions.

In particular, an area that remains largely unexplored is the
interaction between economic forces and political and military
forces in the formation of political boundaries. In one of the few
contributions on this subject, Findlay (1996, p. 41) wrote: «Inso-
far as they are considered at all in economics, the boundaries of
a given economic system or “country” are generally regarded as
given [...]. The process by which these boundaries are determined
and defined clearly depends on the interplay of economic and mil-
itary forces, which have, however, generally been regarded as in-
dependent factors».?

This article extends the literature on this subject by explicitly
modeling the interplay between international conflict and interna-
tional economic integration as key factors in the determination of
political borders. Our analysis is motivated by three relationships
that emerge from the theoretical and empirical literature.

! For a general discussion of this literature, see BoLTON P. - ROLAND G. - Spo-
LAORE E. (1996), ALESINA A. - SPOLAORE E. (2003), and SpoLAORE E. (20054 and
2005b).

2 Findlay also cites the eminent Sinologist ELviN M. (1973, p. 17), who wrote:
«The question of the size of political units never seems to attract among histori-
ans and sociologists the attention it deserves. What determines why states and em-
pires have expanded to the limits which they have historically achieved? [...] As a
general problem — distinct from the specific question of why particular units have
disintegrated — this is still largely unexplored territory.»
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1) The relationship between economic integration and the size
of political units: When there are barriers to trade across differ-
ent political units, the size of the market depends on the size of
the political unit. If there are advantages to market size, high bar-
riers to trade increase the benefits from forming larger units, while
openness reduces the costs of forming smaller political units. By
the same token, citizens of smaller units are likely to have a
stronger interest in reducing trade barriers with the rest of the
world.? Ades and Glaeser (1999) consider growth rates for nine-
teenth century US states and for twentieth century less developed
countries, and find stronger correlation between growth and ini-
tial wealth among closed economies, which supports the extent-
of-the-market hypothesis.* Alesina, Spolaore and Wacziarg (2000)
consider cross-country growth and income regressions and find
support for the hypothesis that the economic benefits to interna-
tional openness are inversely related to country size, and the eco-
nomic benefits to size are inversely related to openness.” Vam-
vakidis (1997) finds similar results using policy measures for open-
ness, rather than trade volumes;

2) The relationship between international conflict and the size
of political units: Defense is a public good, and, coeteris paribus,
larger political units can provide better and cheaper security to
their citizens. Therefore, low international conflict tends to de-
crease the incentives to form larger political units. The implica-
tions of conflict and defense spending on the number and size of
countries has been studied by Alesina and Spolaore (2005¢;
2005b)°. This analysis builds on a vast theoretical and empirical
literature on conflict and defense.” This literature includes classic

3 This point is related to the analysis of endogenous trade policy in trade blocs
— in particular, to BHAGWATT'S J. (1993) influential idea that reduced barriers be-
tween members of a regional integration arrangement are likely to go together
with increased protection against outside countries.

4*WaczIARG R. (2001) extends the Ades and Glaeser result to a larger sample
of countries.

>0n the links between economic integration and political size see also ALESINA
A. - SPOLAORE E. (1997; 2003); ALESINA A. - WACZIARG R. - SPOLAORE E. (2004).

¢ See also WiTTmMaN D. (2000).

7 Surveys of the field are provided in HARTLEY K. - SANDLER T. (1995). In par-
ticular, HIRSHLEIFER (1995a) provides a review of the analytical theory on conflict;
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contributions by Schelling (1960), Boulding (1962), Thomson
(1974), and Tullock (1974). The public-good nature of defense and
security in military alliances and its implications for burden shar-
ing has been analyzed in numerous analytical and empirical stud-
ies, pioneered by Olson and Zeckhauser (1966)%;

3) The relationship between international conflict and inter-
national trade: Conflict leads to a reduction of trade. Therefore,
a cost of conflict comes from the lost gains from trade. This re-
lationship is at the basis of important theoretical and empirical
work, pioneered by Polachek (1980; 1992). In this literature con-
flict is usually measured using the Conflict and Peace Data bank,
that includes not only wars, but also other events associated with
hostility and aggression (Azar, 1980). The evidence points to «a
strong and robust negative association between conflict and
trade.» (Polachek, 1992, p. 113). Country pairs engaged in the most
trade have the least conflict.’ The causal direction can go both
ways: more trade means bigger losses from hostility, and there-
fore less hostility. Conversely, less conflict means less barriers to
trade, and therefore more trade.!®

The main point of this article is that the three relationships
above must be considered jointly. That is, conflict, economic in-
tegration and political borders are endogenously linked variables.

When conflict interacts with trade, multiple equilibria in con-
flict, openness and size of political units are possible. In one equi-
librium, political units will be small and, consequently, more open
and less engaged in conflict. In such a world of high openness and
low conflict, political size will matter less, therefore justifying small
units as the equilibrium outcome. In another equilibrium, the world

SMITH R. (1995) reviews the empirical evidence on demand for military expendi-
ture; the large literature on arms races and proliferation is reviewed by Brito D.L.
- INTRILIGATOR M.D. (1995).

8 For a survey of the theory and empirics of military alliances, see MURDOCH
J.C. (1995).

9 See POLACHEK S. (1992). See also POLACHEK S. - RoBsT J. - CHANG Y. (1999),
who test empirically models in which the gains from trade are endogenized,
and depend, inter alia, on country size. For a contrarian view, see BARBIERI K.
(2002).

1 For Granger causality tests of the Trade-Conflcit and Conflict-Trade rela-
tionships see GASIOROWSKI M. - POLACHEK S. (1982).
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will be formed by larger units, with less economic integration and
more conflict. In such a world there will be larger benefits from
the extent of the domestic market and the economies of scale in
security, and, consequently, people will want to belong to larger po-
litical units in equilibrium. A multiple-equilibria framework can pro-
vide insights on the evolution of political and economic integration,
and may help explain major shifts in the configuration of political
borders. In recent years multiple-equilibria models have received
renewed attention as useful tools to understand important economic
issues, including oil shocks and financial crises. The study of con-
flict, trade and political borders as jointly endogenous variables,
with the resulting possibility of multiple equilibria, can be viewed
as a novel addition to this line of analysis.

The rest of this paper aims at developing the simplest and
most tractable model that allows us to make our point. Section 2
presents a basic model of conflict and political borders. In Sec-
tion 3 we derive conflict and political borders in equilibrium in
the absence of trade (autarky). In Section 4 trade is introduced,
and the interaction between trade and conflict is analyzed. First,
we characterize trade patterns and equilibrium conflict for dif-
ferent possible configurations of borders. We then derive equilib-
rium conditions when borders are endogenous. In particular, the
conditions for multiple equilibria in conflict, openness and bor-
ders are derived, and a welfare comparison is provided. Section
5 concludes. Section 1 of the Appendix contains formal derivations
of the results. Section 2 of the Appendix provides an extension of
the model to the case of decentralized alliances.

2. - A Model of Trade and Conflict

2.1 Production

Consider a world formed by a finite and discrete number of
regions. In each region i, individuals are identical. Each obtains
utility from consumption of a final good C; and from government
services G;, according to the following utility function:
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Each region produces its final good Y, according to the fol-
lowing production function:

1/p

where L; is total (unskilled) labor in region 7, and X is the input
of the intermediate good j used in region i. The set of intermedi-
ate goods used in region i is denoted by A;. R; is a natural re-
source (“land”).

Intermediate goods are produced using region-specific human
capital. Each region i has a stock of human capital H;, which it
uses to produce H, units of intermediate good i. In the absence
of trade, all units of intermediate good i are used for domestic
production in region i (that is, A; = {i}). When trade is allowed,
intermediate input i can also be sold to other regions, while in-
termediate inputs produced elsewhere can be used for domestic
production.

Factors of production are sold in perfectly competitive mar-
kets to profit-maximizing firms. Therefore, each factor is paid its
marginal product. Since we assume constant-returns-to-scale tech-
nologies, an individual’s income is given by the sum of the returns
to the factors of production he or she owns.

2.2 Conflict

We assume that regions belong to political jurisdictions
(“countries”). A political jurisdiction may consist of an indepen-
dent region, or of a union of regions. To keep the model as sim-
ple as possible, we will focus on four regions, since four is the
smallest number for which two different unions can be formed.

The inhabitants of each region have secure ownership over
their labor and their human capital. By contrast, the ownership
of natural resources is subject to dispute. Specifically, control over
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land depends on the resolution of conflict between different ju-
risdictions.

To fix ideas, assume that the four regions are located along a
circle of diameter equal to R (where R measures the world stock
of natural resources). The “capital city” of each region is equidis-
tant from the “capital city” of the two contiguous regions. The
“capital city” of each region is centered in a segment of length
equal to (1-\)R/4, where 0 <A< 1. This segment denotes the land
each region can securely control independently of the outcome of
international confrontations. Between each pair of regions lies a
segment of land equal to AR/4. This segment is a source of po-
tential conflict between bordering regions.!!

The allocation of the disputed land will depend on the amount
of resources (units of the final good) invested in conflict by the
government of each jurisdiction. Consider two bordering regions
— i and i' — which belong to different political jurisdictions. Sup-
pose that the government of region i invests ¢; in conflict, while
region i's government invests c;. Then, the disputed segment of
land AR/4 will be divided as follows. Region i will obtain:

AR
(3) oleier) -

while region i' will obtain:
AR
(4) [1-olewer)] 5

where ¢(c; c¢;) is a function that takes values between zero and one,
is increasing in ¢; and is decreasing in c;. The function ¢(c;, c;) spec-
ifies a “conflict resolution technology” and is consistent with the
literature on conflict and appropriation.'? The function ¢(c, c;) is

"'In the rest of this paper, we will denote the four regions as 1, 2, 3, and 4,
with 1 contiguous to 2 and 4, 2 contiguous to 1 and 3, efc.

2 For example, see TuLLOoCcK G. (1980); HIRSHLEIFER J. (1989; 1991; 1995q;
1995b); GrossMAN H.J. (1991); SKAPERDAS S. (1992) and SKAPERDAS S. - SYROPOU-
Los C. (1996).
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usually interpreted as region i's “probability of winning,” and is
referred to as a “Contest Success Function.”!?

In the rest of the paper we will assume the following specifi-
cation:'*

(5) ocpper) = ——

To simplify the analysis, we will also assume that ¢ can take on-
ly two values: either ¢ or ¢, where 0 < ¢ < ¢. That is, ¢ will de-
note a government’s choice of a low level of conflict activities,
while ¢ will denote a high-conflict choice.!®

2.3 Political Borders

As we mentioned, we assume that regions can either be in-
dependent or form political unions. To simplify the analysis, we

13 To simplify language and notation, we will interpret the amount of land that
goes to each region as a deterministic quantity rather than as the expected value
of a random variable.

4“In our circular model each government faces two disputes (one at each bor-
der). The above specification is consistent with two different interpretations: 1)
each dispute faced by a government is resolved by using all conflict activities at
its disposal (conflict activities are nonrival) or 2) each of the two disputes faced
by a government is resolved by using half of the conflict activities at its disposal
(conflict activities are rival).

151n this paper, decisions over “conflict” are collapsed into a binary low con-
flict/high conflict decision. This assumption allows the maximum analytical sim-
plicity without much loss of generality. The model could be extended to allow sep-
arate decisions over investment in means of conflict (weapons, efc.) and over their
actual use in confrontations (wars, other hostile activities). This distinction is
made, for example, in ALESINA A. - SPOLAORE E. (2005b), who study both peaceful
“armed” bargaining and violent confrontations (wars). A related distinction be-
tween “security” and “hostility” has been stressed by Ronald Findlay in order to
clarify different theoretical and empirical perspectives on the relationship between
trade, military spending, and conflict (e.g., see SEIGLE C., 2001). In the present pa-
per, we assume that conflict is resolved through the “hostile” use of conflict in-
struments (although not necessarily with open warfare), consistently with the way
conflict is modeled and measured in the empirical literature on conflict and trade
cited in the introduction (in particular, see PoLACHEK S. (1980; 1992), and AzaAr
E.E. (1980).

10
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will assume that there are only two feasible political unions: a
union between regions 1 and 2, and a union between regions 3
and 4.

If two regions belong to the same political union, we have
that:

1) The two regions share the same government. The central
government chooses a common level of investment in conflict,
which is then used to resolve the disputes of the union with its
foreign neighbors. The costs of investing in conflict are shared
equally across regions;'®

2) Disputes over land within the union are resolved peaceful-
ly without recourse to conflict. Control rights within each politi-
cal union are perfectly defined, with inhabitants in each region
obtaining half of the contested land (that is, each region obtains
AR/8)."

By contrast, independent regions will choose their own level of
investment in conflict activities and will bear the whole cost of it.

In this paper we will refer to political unions and independent
regions as “countries.” In other words, we will use the word “coun-
try” as a shorter way to indicate political units with perfectly cen-
tralized decisions over international conflict. In principle, those
units do not need to be sovereign states in the legal meaning of
the term. One can view them as tight political/military alliances in
which decisions over defense, foreign policy, international conflict
etc. have been completely and credibly centralized. However, mil-
itary alliances among sovereign states are rarely able to provide
such a degree of centralization over security and conflict decisions
(including the enforcement of centralized burden-sharing mecha-
nisms). As we mentioned in the introduction, the influential eco-
nomic literature on military alliances has emphasized issues of free
riding within alliances. As shown in Section 1 of the Appendix, our
framework can be extended to allow for decentralized alliances and
potential free riding. However, to keep matters simple, in the main

16 We abstract from redistribution issues regarding taxes and transfers within
political unions.

7 A fifty-fifty split is a natural assumption given the symmetry of the model,
and can be rationalized as a peaceful Nash bargaining solution.

11
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text of this paper we will focus on the case of centralized political
units, and will call them “countries” for short.

Consistently with the literature on the formation of political
jurisdictions we assume that political unification does not come
for free, but implies costs in terms of increased “heterogeneity.”!®

These costs may come from different sources. They may be
related to coordination costs, monitoring costs, heterogeneous
preferences over public policies and “types” of government, etc.
They may even be related to expected losses from civil wars and
other forms of internal conflict. In this paper we will assume that
an independent region obtains utility from government services
G; = G, while a region that belongs to a political union obtains
utility G, = G — Z, where Z > 0 captures the “heterogeneity costs”
associated with the formation of a larger and less homogeneous
political jurisdiction.!” Without any loss of generality, in the rest
of the paper we will normalize G = 0.

In the rest of the paper we will also make the following sim-
plifying assumptions:*® 1) in each region, population is normal-
ized to one, and L, = 1; 2) each region has the same amount of
human capital H; = H; 3) the production function has parameters
a=1/2 and p = 1.

2.4 Timing of the Game

We will consider the following game.
In the first stage, each region decides whether to remain inde-
pendent or form a union. In other words, each region chooses be-

18 For a discussion of heterogeneity costs in models of country formation see
ALESINA A - PEROTTI R. - SPOLAORE E. (1995); BoLTON P. - ROLAND G. - SPOLAORE E.
(1996); ALESINA A - SPOLAORE E. (1997) and ALESINA A - SPOLAORE E. - WACZIARG
R. (2001).

19 A “spatial” (“geographical/ideological”) interpretation, as in ALESINA A - Spo-
LAORE E. (1997), would relate Z to the “distance” between the “regional capital”
and a “federal capital,” located half-way between the two regional capitals. Such
spatial interpretation is consistent with (but not necessary for) the results of this
paper.

20 Those assumptions simplify the algebra considerably, without much loss of
generality.

12
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», «

tween a set of two actions: {“in favor of a union”; “against a union”}.
A union is formed if and only if both regions are in favor.

In the second stage, each government chooses the level of con-
flict that maximizes average utility in its jurisdiction. Each gov-
ernment’s action space is given by {¢, ¢,}.?! Disputes are resolved,
and consumption takes place.

We will consider the subgame perfect Nash equilibria of this
game. Therefore, we will solve the game backwards. For each pos-
sible configuration of borders, each possible set of governments
will choose conflict levels. Equilibrium borders will result as the
Nash equilibrium of the game played by the four regions, when
payoffs for each possible configuration of borders are calculated
using the equilibrium solutions of the second-stage game.

Since a union between two regions can be formed if and on-
ly if both regions in the union agree, there always exist Nash equi-
libria in which unions are not formed. However, in some of those
equilibria a region may be playing a (weakly) dominated strategy
in the four-player reduced game among regions.”” As it is stan-
dard practice, we will not consider those equilibria as part of our
equilibrium concept. In other words, we will not consider equi-
libria in which a region decides against forming a union, although,
for all possible strategies by the other regions, that region could
obtain equal or higher utility by unilaterally changing its strategy
(e.g., by choosing to be in favor of a union).

3. - The Autarkic Case

In this Section we will derive the equilibria under the as-
sumption that no trade can take place across regions. That is, each
region can only use the intermediate good produced domestical-

21 As we will see, preferences over conflict decisions are identical across re-
gions within a union. Therefore, maximization of average utility is equivalent to
having the level of conflict investment decided through direct voting by all citi-
zens of the union.

2 By “four-player reduced game” we mean the game played in the first stage
by the four regions, where the payoffs associated with each border configuration
are calculated using the equilibrium solutions of the second-stage game among
governments.

13
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ly. Formally, for each i, A; = {i}. In this case, output and con-
sumption in each region i are given by

(6) Y;=C=H"+R

Consequently, utility for each individual living in region i is*

(7) U;=H" +R, _(l_ai)qci_éi(%-l-Z)

where §; is a binary index that takes value zero if the region is
independent, and value 1 if it belongs to a union.*

3.1 Equilibrium Conflict

In the autarkic case the level of conflict chosen by each gov-
ernment is the same for all configurations of political borders.
Specifically, by comparing payoffs under alternative scenarios one
can derive the following:

ProrposiTION 1

For every possible configuration of political borders, low con-
flict ¢ is the unique equilibrium choice by all governments if and
only if

M
(8) 4o

2 As all individuals in each region i have identical preferences, we will refer
to their decisions as to decisions “by region i.”

24 We are making the simplifying assumption that taxes are raised only to fi-
nance conflict activities. Not much would be gained from introducing other tax-
es (e.g., to finance government services). If those other taxes, in per capita terms,
were the same across jurisdictions of different size, they would not affect deci-
sions over borders. If non-conflict related taxes were lower in larger jurisdictions
(say, because of fixed costs in the the provision of non-conflict related public goods,
as in ALESINA A - SPOLAORE E., 1997), one could take that difference into account
by reinterpreting Z as a measure of net heterogeneity costs in larger jurisdictions
(that is, gross heterogeneity costs minus the benefits from economies of scale in
the provision of non-conflict related public goods).

14
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while high conflict ¢ is the unique equilibrium choice by all gov-
ernments if and only if*:

MR
(%) ERPTERE)

Poof in Section 1 of the Appendix.

The above proposition means that for each given vector of pa-
rameters (g, A, R, ¢, ¢) there exists a unique equilibrium in which
governments choose low conflict when conflict is relatively cost-
ly (high g) relative to its benefits, which are related to the extent
of the land in dispute between pairs of regions (AR/4). By con-
trast, governments choose high conflict when the costs of conflict
are low and its benefits are high. Note that countries of different
size will choose the same (absolute) level of conflict.?®

3.2 Equilibrium Borders

We are now ready to consider the equilibrium configuration
of political borders in the autarkic case.

Let ¢ = ¢ (g, R, N\, ¢, ¢) denote the equilibrium level of con-
flict. That is, ¢ is equal to ¢ for ¢ > AR/4(c+c) and equal to ¢ for
q < MR/4(c +¢).”

By definition, utility for a region that stays independent is

By contrast, if two regions decide to form a union, each of
them obtains:

25 In the knife-edge case g=AR/4(c+c), both ¢ and ¢ are equilibria. Since this
case has measure zero, the equilibrium is generically unique in the autarkic case.
As we will see, this contrasts with the case of trade, in which multiple equilibria
are generically possible.

26 Consequently, spending in conflict per capita will be lower in larger coun-
tries.

27 In the knife-edge measure-zero case g=AR/4(c+c), either level is an equilib-
rium.

15
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R gqc
U, .=H"?+—=-2_
(]]) uni 4 2

Therefore, it is immediate to derive the following

PROPOSITION 2

In equilibrium two political unions will be formed if and on-
ly if:

(12) 7 4
2

while the four regions will choose to be independent if and only
if28;

(13)

The intuition for the above result is straightforward. From the
point of view of each country, investment in conflict is a public
good, and its costs can be spread over a larger population in a
union. Specifically, by joining a union, each region can reduce its
costs for conflict by gé/2. Henceforth, gé/2 measures the benefits
from joining a union, which are increasing in the equilibrium lev-
el of conflict ¢ and in its cost per unit (g). If those benefits are
high enough to offset the heterogeneity costs Z, unions result in
equilibrium. Otherwise, regions will prefer to remain independent.
Consequently, for given heterogeneity costs, higher and/or more
costly levels of conflict are associated with a higher likelihood of
larger political units in equilibrium.

In summary, in the case of autarky there exists a unique lev-
el of conflict (high or low), which depends on the costs and ben-
efits of conflict — and is the same for all political units, inde-
pendently of their size. The costs of equilibrium conflict are com-
pared to the heterogeneity costs, and a unique equilibrium results,

28 Both two unions and four independent regions are equilibria in the mea-
sure-zero case Z=qé/2.

16
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with small units when heterogeneity costs are relatively high, and
large units when heterogeneity costs are relatively low.

As we will see in the next session, the picture changes when
we allow trade between regions and assume that trade patterns
are affected by conflict.

4. - Conflict and Trade

In this Section we will consider a world in which regions can
use inputs purchased from their neighbors. That is, each region i
can trade with its two neighbors i' and i", with which it shares a
border. Formally, we assume A, = {i,i',i"}.%

If two regions belong to the same political jurisdiction, we as-
sume that they can trade with each other without costs and re-
strictions.® However, if two regions belong to two different polit-
ical jurisdictions, their economic exchanges take place at a cost.

The importance of political borders in affecting trade patterns,
even in the absence of formal barriers (tariffs, etc.), has been doc-
umented in numerous empirical studies.>! Many have stressed the
existence of pervasive transactions costs associated with trade
across different political jurisdictions, including costs that stem
from imperfect enforcement of contracts and from insecurity of
property rights.3? In light of the above mentioned empirical evi-
dence on the relationship between conflict and trade, it is realistic

»1.e., we consider trade between regions that are geographically contiguous.
Empirically, distance is a major determinant of trade patterns (McCALLUM J., 1995;
FrRANKEL J - STEIN E. - WEI S., 1997), and our specification could be viewed as a
crude way of capturing this geographical dimension of trade. With some sub-
stantial complication in the algebra and no major change in the results, the mod-
el can be extended to allow for trade between noncontiguous regions.

30 That is, we exclude “internal” barriers to trade. Within our framework, this
is a natural implication of the assumption that there is no intraregional conflict
within political units. In other words, we abstract from internal barriers due to
“civil wars” etc. While the exogenous parameter Z may capture some of those costs,
an extension of the model to deal explicitly with the possibility of domestic con-
flict and civil wars is left for further research.

31 For example, see McCALLUM J. (1995); ENGEL C. - ROGERS J. (1996); ANDER-
SoN J. (1999).

32 For example, an interesting model of trade and predation is provided in AN-
DERSON J. - MARCOUILLER D. (1997).

17
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to assume that international conflict plays an important role as an
underlying determinant of those costs and barriers. Hence we as-
sume that, when two regions belong to different jurisdictions, the
larger is the extent of the conflict between their governments, the
higher are their costs to trade with each other. Those costs can have
multiple sources. They may be due to the physical destruction of
goods when force is actually used between countries. Equally or
even more importantly, they may be due to higher transaction costs
across jurisdictions when their governments are engaged in hostile
activities against each other. For example, conflict may imply po-
litical and legal obstacles to economic exchanges, such as a reduced
ability for an economic agent who belongs to a different jurisdic-
tion to have his rights enforced within the jurisdiction of his coun-
terpart. A state of conflict may also reduce the ability of an eco-
nomic agent to acquire relevant information about potential eco-
nomic partners who are located in different jurisdictions.

Specifically, we assume that if a region i sends X; units of in-
termediate good i to region i', only [1 — W(c,c;)]X; units can be
used for production in region i', while ¥(c,c;)X; are lost because
of conflict. Henceforth, ¥(c,c;) measures the barriers to interna-
tional trade that two regions face because of the level of conflict
between their governments.*?

The function W(c,c;) — like ¢(c,c;) — depends on the levels
of conflict in the two countries. However, unlike ¢(c,c;), P(c,c;)
is increasing in both ¢; and c;. In other words, an increase in hos-
tile activities by either government increases the barriers to trade
between the two political units. Without much loss of generality,
in the rest of this paper we will assume the following linear spec-
ification:

(14) W (c,c;) =y (¢c; + ¢;)
where ¢ =0.34

33 The term W(c, c,) plays a role formally analogous to the term B in ALESINA
A. - SPOLAORE E. - WACzIARG B. (2000). While in that paper B is an exogenous pa-
rameter, in this paper trade barriers depend on the endogenous level of conflict.

34 Also, to insure that the nonnegativity constraint is always satisfied, we will
assume that 2yc<1.
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Intermediate inputs are sold in competitive markets both do-
mestically and internationally. Let D, denote the amount of inter-
mediate input i used for domestic production (that is, either with-
in region i or within another region that belongs to the same coun-
try), while F;, denote the amount of intermediate input i used in
a region i' that belongs to a different country.

Given our assumptions, each unit of intermediate good i will
be sold at a price P, equal to its marginal product both domesti-
cally and internationally.>> Hence:

(]5) P = ll)»_l/2 = %[1 - 'lP(C + ¢y )]UzFf,Hz

1 2 1
which implies:
Fy
(16) E=1-1P(Ci +e)

Consequently, the equilibrium levels of exports and imports
in each region will endogenously depend on the configuration of
political borders and on the level of conflict chosen by each gov-
ernment.

For example, in a world with four independent countries, each
engaging in conflict equal to é, each region’s production of inter-
mediate input H will be used either domestically (D,,;) or for ex-
ports (F},;):

(17) H = D;yg + 2F;
which, together with3®:

Find —1_ A

35 The final good is used as numeraire.
3¢ The assumption \&<1/2 insures that no non-negativity constraint is violated.
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implies:
12
(19) Dy =
3-4yc
and:
(20) S Ul
" 3 - 4ye

Consequently, each region’s output will be given by:

(21) Y, ;= D2+ 2[(1 - 29&)F, 4,1 + R4 =
= (3 — 4ypo)'? H'? + R/4

By contrast, suppose that two political unions are formed, and
engage in conflict ¢ with each other. Then, each region will use a
level D,,,; of its own intermediate input for domestic production,
and will sell an equal amount D,,,; to the other region within the
union, while it will export F,,; units of its intermediate input to
its foreign neighbor:

(22) H=2D,, +F

which, together with:

2 nio— 1 = 2pé
( 3) Duni lpc
implies:

(24) p -_H
w3 o 2e
and:
(25) Fo_ (1—21])(:‘>H
wnt 3-2v¢
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Therefore, in each region, output will be equal to:

(26) Y, = 2DY2 + [(1 - 29&)F,, 1" + R/4 =

= (3 - 2y&)'2 H' 1 R/4

The above examples show that, for a given level of interna-
tional conflict: 1) economies are more open internationally in a
world of small countries than in a world of large countries (F;,,
> F,,;); 2) output is higher in a world of large countries than in
a world of small countries (Y,,; > Y,..)-

These implications stem from the fact that, in a world of large
countries, regions can trade at no costs within domestic borders,
and consequently increase the marginal product of their interme-
diate inputs.

The above results illustrate two general points: a) in a world
of small countries international trade is more “important” than in
a world of large countries; and, b) for a given level of conflict
(and, consequently, for given barriers to trade), there is an eco-
nomic benefit from being larger.

However, the above comparisons are made for a given level of
conflict. But conflict is not exogenous. Exactly because trade is
more important for smaller countries than for larger countries, in
a world of small countries governments may be more reluctant to
engage in conflict, if that means higher barriers to trade. But then,
if a world of small countries is less conflictual than a world of large
countries, in which case would output and/or utility be higher?

This and related questions will be addressed in the following
analysis, in which both conflict and borders as endogenous vari-
ables.

4.1 Equilibrium Conflict

Consider the equilibrium decisions over conflict, for given
configurations of political borders. Since small countries (inde-
pendent regions) are more open than large countries (unions), an
increase in conflict, by increasing the costs of trade, may hurt
small countries comparatively more than large countries. Conse-
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quently, in a world of small countries governments may tend to
choose lower levels of conflict than they would if their countries
were large.

Clearly, if conflict is very costly (relatively to its benefits),
countries will always choose low conflict, independently of their
size. On the other hand, if conflict has very low costs (relative to
its benefits), all governments will choose high conflict, indepen-
dently of the configuration of political borders. However, we are
not interested in those corner cases, but want to focus on the
more interesting “non-corner” situations in which the choice over
conflict depends on country size.

The following Propositions 3a and 3b characterize the condi-
tions for which high conflict is chosen in a world of large coun-
tries and low conflict is chosen in a world of small countries.

PROPOSITION 3a

In a world with two large countries, each government will
choose ¢ in equilibrium if and only if:

AR

(27) q+A; = —
4ig+ci

where:

Proof in Section 1 of the Appendix.

The condition ensures that the costs of conflict are low
enough for a large country when compared to the benefits. The
costs include the direct costs (g) plus the losses due to the high-
er trade barriers associated with higher conflict (A,).>” The bene-

37 Note that [3 — y(c+2)]"* H' is non-land output when one of the two large
countries unilaterally reduces conflict, while the other maintains a high level of
conflict, while [3 — y(c+2)]"? H"? is non-land output in the high-conflict equilib-
rium. Therefore, that difference measures the potential gain that a large country
would obtain from unilaterally reducing conflict. The higher that gain, the high-
er the opportunity cost of engaging in high conflict for that country.

22



E. SPOLAORE Economic Integration, etc.

fits, as in the case of autarky, are related to the size of the land
in dispute (AR/4).

An analogous proposition characterizes equilibrium conflict
in a world of small countries:

PROPOSITION 3b

In a world with four small countries, each country will choose
¢ in equilibrium if and only if:

(28) _MR
q+AQZ4(c+5)

H1/2

A, =

[p-zw@+gﬁ”-P-zw@+5ﬁ”+Q]

Q|
10

where:
Q=[1-vy (c+{[3-2y (c+ )T - [3 - pBc+ )T

Proof in Section 1 of the Appendix.

The intuition for the above result is the same (in reverse) as
for proposition 3a. That is, low conflict is an equilibrium in a
world of small countries when the costs of conflict, both direct
(¢) and because of higher trade barriers (A,), are larger than the
potential benefit in terms of extra land. The term A, is analogous
to the term A,.3® ;

In Section 1 of the Appendix we also provide an analogous
set of conditions for the case of three countries (one large and
two small).

The next step is to derive equilibrium borders. If the costs of
conflict were so low or so high than all countries would choose

38 Formally, the condition is slighty more complex (it includes the extra term Q,
which is always positive). This slight increase in “complexity” stems from the intu-
itive fact that a world of four countries, in which one region chooses high conflict
and the other three choose low conflict, is more complex than a world of only two
countries, each choosing a different level of conflict. However, the basic intuition
for the result remains the same: A, captures the loss in consumption due to higher
trade barriers should a (small) country choose high conflict instead of low conflict.
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one or the other irrespectively of their size, the analysis would ba-
sically mirror the one we provided for the autarkic case. Conse-
quently, in the rest of this paper we will focus on the more in-
teresting case in which propositions 3a and 3b* are simultane-
ously satisfied.*

That is, we will focus on the case in which small countries
choose low conflict and large countries choose high conflict in
equilibrium.

4.2 Equilibrium Borders

Now we can derive the equilibrium configuration of political
borders when trade is affected by conflict.

The conditions for a world of large countries to be an equi-
librium are given by the following:

ProrosITION 4

A large-country world is an equilibrium if and only if:

(29) Z =K +A,,;

while a small-country world is an equilibrium if and only if:

(30) Z = K + minfA,,;, A

uni]

where:

Ay = {{[3 —y(E+a)] " -[3-u(e+ 39)]1/2} . M}Hl/z

39 Plus the analogous conditions in Proposition 3c (Section 1 of the Appendix),
which ensure that high (lowO conflict is chsoen by large (small) countries in a
world of three countries.

40 Propositions 3a and 3b can hold simultaneously only if A, > A,. But that in-
equality is generically satisfied for a large range of parameters. For example, a
sufficient (but not necessary) condition for A, > A, is ¢ < 3c¢.
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A, = {[3 ~y(e-2)]" - [3-4we] " + M}H“2

1y [ w(E+e)] 1 1

2 [3-w(e+3)]” [3-w(e+e)]”

Proof in Section 1 of the Appendix.

Propositions 4 immediately implies the following:
COROLLARY 1

Multiple equilibria exist for*!

(31) K+A,sZ<K+A,,;

The intuition for the above result goes as follows. If hetero-
geneity costs are very high (Z > K + A,,;), only small countries
will be formed in equilibrium. If the heterogeneity costs are small
enough (Z < K + A,,;), large unions will be the only equilibrium
outcome. But for intermediate values of the heterogeneity costs,
both a world of small countries and a world of large countries are
possible in equilibrium. The key condition is that the costs of
breaking up a union in a world of large countries must be larger
than the benefits of forming a union in a world of smaller coun-
tries. The costs from breaking up an existing union (K + A,,,;) in-
clude the reduced access to the market of the former union mem-
ber. Such access is relatively valuable (i.e., has a higher impact
on output) when markets in the rest of the world are close (be-
cause the other regions belong to a high-conflict union). By con-
trast, forming a union in a world of small countries and low con-
flict brings about relatively lower gains (K + A,;,;), as most of the
benefits from trade can be obtained by an independent region
through international exchanges with its neighbors.

Therefore, the same level of heterogeneity costs may prevent
the formation of a union in a world of small countries (where the

4 Multiple equilibria are a generic outcome. That is, for any A,,,; > A, there
exists a continuum of Z for which Corollary 1 is satisfied. A sufficient (but not
necessary) condition for A,,; > A,,; to be “always true” is ¢ < 3¢
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benefits from forming a union are relatively small) but may be
offset by the higher costs from breaking a union in a world of
large countries.

4.3 Welfare

Is utility higher in a world of small countries and lower con-
flict or in a world of large countries and higher conflict?

Obviously, for given borders lower conflict is always better
than higher conflict. That is, in a world of large countries every-
body would be better off if each government could credibly com-
mit to choose low conflict over high conflict. However, in prin-
ciple that does not mean that a world of smaller countries and
lower conflict would be preferable to a world of larger countries
and higher conflict. Why? For two reasons: 1) in a world of small
countries, a given level of conflict is more expensive on a “per
capita” basis. As we already noticed, investment in conflict is a
public good from a country’s perspective. Whether the costs of
conflict per capita is actually lower in a small-country world than
in a large-country world depends on whether the reduction in
the absolute level of conflict is high enough to compensate for
the fact that, in each small country, those costs have to be spread
over a smaller population; 2) in a world of small countries, bar-
riers to international trade are lower than in a world of large
countries. However, trade that would occur within political
boundaries (and therefore freely) in a world of large countries
becomes trade across costly political borders in a world of small
countries. Whether output per capita is actually higher in a world
of small countries than in a world of large countries depends on
whether the benefits from having “lower” barriers between re-
gions are high enough to compensate for the costs of having
“more” barriers between regions.

Formally, in a world of large countries each individual’s util-
ity in equilibrium is given by*

42 For a derivation of U,

uni

and U, see Section 1 of the Appendix.
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R_gqc _

(32) Ui = (3-2ye) “H"? + z
4 2

while in a world of small countries utility is:

(33) Uind =(3—2wg)1/2H1/2 +§—q9

Therefore, it is immediate to obtain the following:

PROPOSITION 5

Utility in a world of small countries U, is higher (equal/small-
er) than utility in a world of large countries U,,; if and only if

Ay + q(C - 2¢)/2)+Z is higher (equal/smaller) than zero, where:
Ay = ([3 = 2y(c+c)]"? - [3 - y(c+2)]"PIH'?

The above condition includes three terms, which measure the
following differences when we compare the small-countries equi-
librium to the large-countries equilibrium: a) A, measures the net
difference in output; b) q(¢ — 2¢)/2 measures the difference in the
direct costs of conflict, in per capita terms; ¢) Z measures het-
erogeneity costs.

Two points are worth noting: the conditions for A, > 0 is the
same as the condition for (¢ — 2¢)/2>0, that is, ¢>2¢. This means
that a) and b) go together: either both output and conflict costs
are higher in a world of small country, or both are lower.

Secondly, there is an asymmetry between the large-countries
equilibrium and the small-countries equilibrium. While it is true
that either world may provide the higher level of utility in equi-
librium, the conditions are less “stringent” for a world of small
countries. A world of large countries will provide higher utility
than a world of small countries if and only if not only a) and b)
are negative, but also large enough — in absolute value — to off-
set the heterogeneity costs, which are always positive.** By con-

3 If Z were negative (net “heterogeneity benefits”), there would be no multi-
ple equilibria, but only large countries.
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trast, as long as a) and b) are positive, a world of small countries
Pareto dominates a world of large countries. In other words, be-
cause of the heterogeneity costs, the welfare comparison between
equilibria tends to “favor” a world of small countries, all other
things being equal. Formally, the above point can be summarized
as a sufficient condition for the optimality of the small-countries
equilibrium:

COROLLARY 2

If the condition in corollary 1 is satisfied, a sufficient condi-
tion to ensure that the small-country equilibrium Pareto domi-
nates the large-country equilibrium is ¢ > 2¢.

In summary: 1) whether utility is higher in a world of small
countries than in a world of large countries depends on whether
the benefits from lower conflict compensate for the smaller base
on which those costs must be spread, and on whether the bene-
fits from lower barriers compensate for the losses due to more
barriers between regions; 2) since heterogeneity costs are always
lower in a world of small countries than in a world of large coun-
tries, the conditions for optimality are less stringent for the small-
countries equilibrium than they are for the large-countries equi-
librium.

5. - Concluding Remarks

In this paper we have proposed a model that links interna-
tional conflict, trade and the determination of political borders.
Our point is that high conflict, low openness and smaller politi-
cal units tend to go together. By contrast, one can aspect high
conflict to be associated with protectionism and larger political
jurisdictions.

On the one hand, small political units have stronger incen-
tives to be less conflictual and more open. In a world of high eco-
nomic integration and low conflict, size matters less, and small
units are viable in equilibrium. On the other hand, a world of larg-
er units tends to be less open and more conflictual. In such a
world the economies of scale in defense and in the extent of the
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domestic market are larger, and breaking up a large country is
more costly. Hence, large countries result in equilibrium.

In fact, historical trends seem to suggest that both protec-
tionism and the formation and expansion of large jurisdictions
(nation-states, empires) are usually associated with more conflict
between countries. By contrast, higher economic integration
seems to be associated with less international conflict and the
formation of new political units. Our framework presents a co-
herent story for those historical regularities. While this is not the
place to expand on a historical survey, a few brief remarks are in
order.*

During the “dark ages,” after the collapse of the Roman Em-
pire and the expansion of Islam, trade became relatively unim-
portant in large parts of a ruralized Western Europe.* In that se-
mi-autarkic world, a high degree of political fragmentation (feu-
dalization) could coexist with relatively high conflict. However, as
trade became increasingly more important — and the link between
trade and conflict started to play a key role again — two differ-
ent equilibria emerged. At first, the world was economically dom-
inated by Italian and Flemish city-states, i.e., small, open and high-
ly independent political units. Conflict was kept at bay (consider
the long period of relative peace in early Renaissance Italy dur-
ing the fifteenth century). However, between the end of the Mid-
dle Ages and the beginning of the Modern Era, a transition to a
very different equilibrium seems to have taken place. Larger and
increasingly centralized political units developed.*® Barriers to
trade were raised dramatically, as mercantilist policies were pur-
sued by these larger and more conflictual states during most of
the sixteenth, seventeenth and eighteenth century. By contrast, the
first half of the nineteenth century was a period of relatively free
trade, early “decolonization” (breakup of the Spanish empire in

4 ALESINA A. - SPOLAORE E. - WACZIARG R. (2000) present a brief historical dis-
cussion of the relationship between economic and political integration, which is
consistent with our story, but does not link economic integration with interna-
tional conflict.

45 A classical reference is PIRENNE H. (1968).

46 See JonEes E.L. (1987).
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Latin America) and relatively low conflict (the “long peace”). Those
trends seemed to have stopped by the second half of the nine-
teenth century, when one could observe increasing protectionism,
expansion of colonial empires and mounting international ten-
sions up to the break of World War I1.¥” Even more dramatically,
protectionism, conflict and constant or increasing size of coun-
tries characterized the interwar period.

On the other hand, the cold-war era after World War II pre-
sents a two-sided picture. Within the Western alliance, high and
increasing economic integration was associated with low conflict
and the formation of numerous new countries (decolonization).
By contrast, East/West relationships were characterized by high
conflict and low trade between two large military blocs. The in-
teraction between reduction in conflict, increasing integration
with the West, and formation of new political units seems to have
been at work during the process of independence in the Baltic
States and elsewhere in the former Eastern bloc.

Certainly, complex historical phenomena, including the end of
the cold war and the collapse of the Soviet Union, cannot be un-
derstood without the inclusion of numerous additional factors,
which are not part of our analysis. In particular, in this paper we
have astracted from the relationship between our variables of in-
terest (trade, conflict and borders) and the process of democrati-
zation.”® The relationship between democracy and conflict is at
the heart of a vast literature in the field of international relations.*
The hypothesis that democracies do not fight with each other (the
“democratic peace”) parallels the hypothesis that trading partners
do not fight with each other, and the two phenomena are some-
time jointly referred to as the “liberal peace.” A more recent lit-
erature has emphasized the relationship between democratization

47 See HoBsBawN E.J. (1987).

48 Another aspect that has been left out of our framework is the issue of do-
mestic (i.e., “intrastate”) conflict, such as civil wars. While our heterogeneity costs
may capture some of the costs associated with domestic conflict, an extension of
the analysis that fully endogenizes those aspects is beyond the scope of this arti-
cle.

4 For example, see LEvY J.S. (1989); BUENO DE MESOUITA B. - LALMAN D. (1992);
Maoz Z. - RusseT B. (1993); BUENO DE MESQUITA B. - MoRrROW J.D. - SIVERSON
R.M. - SmITH A. (1999).
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and the size of political units.>® A natural extension would include
a formal study of the links between democratization, conflict, in-
ternational trade and the size of political units.

Finally, our framework suggests that, for given fundamentals,
alternative geopolitical outcomes are possible. The world may be
moving towards higher political decentralization, relatively low
conflict and high economic integration. But the world could as al-
so take a different path, with fewer political and economic blocs,
relatively less open and more hostile to each other. Our analysis
suggests that either development may be self-fulfilling, and that
international coordination of strategies and expectations may play
a crucial role in determining the final outcome. The extensive de-
bate on regionalism and trade blocs, usually formulated in pure-
ly economic terms, could then be reconsidered within this more
general picture. In particular, the interaction between economic
and political/military factors is particularly evident in the current
discussions about the future of the European Union, and the role
that should be played by a common foreign and defense policy.

50 See ALESINA A. - SPOLAORE E. (1997; 2003). For a previous critical discus-
sion of the political-science literature on size and democracy, see DAHL R.A. - TAFT
E.R. (1973).
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APPENDIX

1. - Derivations
1.1 - Derivation of Proposition 1

In a world of four countries, low conflict ¢ is the equilibrium
choice by all governments if and only if the utility each region
obtains when its government chooses low conflict is higher than
the utility it would obtain if its government were to choose high
conflict, assuming that its neighbors choose low conflict. That is:

(I-MR X)R)\RE _
+

2 R V2
(34) H +Z—quH 2 > 3 —-qc

c

which is equivalent to:

(35) q= —

By contrast, ¢ is the equilibrium choice by all governments if
and only if:

1/2 B — V2 (1 7\)R 7\-R ¢
(36) H +4—qczH 2 2 =, Q—qg

which is equivalent to:

1= 4c+o)

By the same token, in a world of two countries ¢ is the equi-
librium choice by all governments if and only if:
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R qc _ g2 (1 }»)R+%+% c gc

gz BK_ac
(37) Y42 4 cic 2

hich is equivalent to:

By contrast, ¢ is the equilibrium choice by all governments if
and only if the following holds:

g, R g A-MR M M c g
(38) —
4 2 4 8 8 c+c 2

which is equivalent to:

Analogously, in a world of three countries (a two-region union
plus two independent regions), all three governments will choose
¢ in equilibrium if and only if the above equations (34) and (37)
hold, which is equivalent to g = AR/4(c+c). All three governments
will choose ¢ in equilibrium if and only if the above equations
(36) and (38) hold, which is equivalent to: ¢ = AR/4(c+c).

QED

1.2 Derivation of Proposition 3a

Consider a world with two large countries. If both countries
choose high conlflict, their utility U,,,; can be calculated as follows.
Equation (16) will take the following form:

F ooy
where F denotes the units of intermediate input that each region

exports to its foreign neighbor, while D denotes the amount of its
intermediate input each region uses for its own production and
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also the (equal) amount it sells to the other region within its po-
litical jurisdiction. Consequently:

2D+ F=H

The two equations above imply:

_H
3-2yc

and:

p o (-woH
3-2yc

Let C denote a region’s consumption in such a world. By de-
finition, it will be equal to net income. Gross income is given by
the sum of the payments to the region’s factors of production, that
is, by total wages plus total returns to human capital and land
minus taxes (direct costs of conflict). Since labor is paid its mar-
ginal product, we have:

Y l{ZD”z . (I—ZE)I/ZFM}
oL 2
while the total returns to human capital are equal to total human
capital H times the price of intermediate inputs - which, from
equation (15), is equal to 1/2D7'?. Land is R/4.
Consequently, utility (U,,,;) will be given by:

(39) Uum, = (3 —ZIPE)I/ZH“Z +§_% a

VA
By contrast, if one country chooses high conflict and the oth-

er country chooses low conflict, in each region equation (16) will
take the following form:

FI

—=1-y(c+c

D Y(c+7C)
where F' denotes the units of intermediate input that each region
exports to its foreign neighbor, while D' denotes both amount of
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its intermediate input each region uses for its own production and
the amount it sells to the other region within its political juris-
diction. Consequently:

2D'+F'=H

which imply:

_H
3-y(c+0)

!

and:

3-y(c+0)

Let C, denote consumption in a region that belongs to the
low-conflict country. Again, it will be given by the sum of the pay-
ments to the region’s factors of production, that is, by total wages
plus total returns to human capital and land minus taxes (direct
costs of conflict). Since labor is paid its marginal product, we
have:

g = 1{2D1/2 +[1 _ ((_3 + E)]UZF’I/Z}

oL 2
while the total returns to human capital are equal to total human
capital H times the price of intermediate inputs - which, from
equation (15), is equal to 1/2D'"2, Land is:

(1—X)R+E+E c R M(-¢)
4 8 4 c+c 4 8 cH+c

Consequently, utility (U;) will be given by:

U, = %{ZD’I/Z +[1 -Y(c+ E)]I/ZF’I/Z} +

By substituting D' and F' with their respective solutions in
the above equation we have:
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UL=b-k@+5ﬁ”ﬂ“ﬁp§_&5§lﬁ2-ﬂg-z

“Both countries choose ¢” is a Nash equilibrium if and only
if U,,; = U,, which, by substituting from the equations above, im-
plies:

+A. <
4+ 8 4(c+7)

where:

2H1/2
c-c¢

A. =

c

[[3 e+ )2 -[3-p(@ + 5)]1/2]

QED

1.3 Derivation of Proposition 3b

Suppose that the world is formed by four independent re-
gions. If each region chooses ¢, by following the usual steps we
can easily show that exports to each of the other region will be:

o U-2v0)H
3-4yc
and domestic use of the region’s intermediate input will be:
__H
3-4yc

Consequently, utility U,,; in each region will be:
(40) Uind =C= (3 - ZT,UQ)I/ZHUZ + % -qc

Now, consider the case in which one country chooses ¢, while
the other three countries chose ¢. Let D, denote the amount of
the intermediate input of the high-conflict country that is used for
domestic production, while each of the low-conflict countries us-
es D, units of its own intermediate input domestically. Let F); de-
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note the amount of intermediate inputs exported from the high-
conflict country to each of the high-conflict countries, while F,
denotes exports from low-conflict to high-conflict, and F; denotes
exports from a low-conflict country to another low-conflict coun-
try. Equation (16) implies:

B

D, =1-y(c+c)
%’Z=1—w(e+5)
Ey
L_1-2
D Ye

)

while the resources constraints are:
Dl’l + 2Fhl = H
DZ + Flh + Fll = H

Therefore we have:

H
D=3 peo)
_[-y(c+o)H
" 3-2y(c+0)
H
D=3 4G o)
_[-y(c+o)lH
" 3-y(Be+0)
~ [1-2yclH
3o yBe+0)

Consumption in the high-conflict country is given by total in-
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come, that is, total wages (which are equal to the marginal prod-
uct of labor) plus total returns to human capital (which are equal
to the price of the country’s intermediate input times H) plus the
returns to land. By definition, the marginal product of labor is

Yy 1 _\i/2
5=5{Di/2+2[1—11)(£+0)] Fz}/z}

From equation (15) we have that the price of the country’s
intermediate input is 1/2D;"? which implies total returns to hu-

man capital equal to:

nglle
2

After conflict is resolved, the total land in control of the coun-
try is:

(1-MR AR
2

Therefore, we have that total utility in the high-conflict coun-
try is:

U,=C,+G = %{D}Jz +21-1p(c+ 5)]”21%’2} +

1

+5D,;1/2H+M+ MR_¢

2 c+c

By substituting D,, and F, with the above solutions, and some
algebraic manipulation, we obtain:

U, =[3-2y(c+2)]"2H"? +

+ [=y(c+ONB-2y(c+)]™"? - [3-vwBc+e)2}H"?

(1—7»)R+E c
4 2 c+c
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“Each country chooses ¢” is a Nash equilibrium if and only
if U,,; is not smaller than the above utility U,,, which implies:

+ A
q 924(g+5)

where:

1/2
A= Tl apel -3 29+ )12

c —_

(9}
9}

+[=ypc+)B3-2y(c+e)]™"* - [3-yp(Bc+ E]"”z}

QED

1.4 Proposition 3c: Statement and Derivation

In a world of three countries, the large country will choose ¢

while the two small countries will choose ¢ if and only if:

AR
G+ A s ——
€ 4(c+c)

q+A

and: 4(c +7C)

where:

I\

A

cHlf {G-290" - 13-y(c+a + Q]

cc

_H" —\1/2 —\1/2 "
Az = [B3-yv@Bc+)]'" -[3-w(c+30)]""+Q

C_

10

0 = 122834y - (3-290) "2+

+ 1‘”{'(29‘}'5) {[3_w(3g+5)]1/2 _[3_w(£+5)—1/2
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Q”=113%552ﬂ3-w@+3ar“%q3—w@+éﬂ*”

~[3-2y(c+ O - [B-yGe+ )] 2+

1-2ye
2

+

B-ve+301" - G- 290"

Derivation: suppose that all countries choose low conflict. Let
F, (F;) denote exports of intermediate inputs from a region that
belongs to a small (large) country to a foreign neighbor, while D,
(D,) denotes the units used for domestic production in a region
that belong to a small (large) country. Then. from equation (16)
we have:

The resource constraints are:
D, +2F, =H

which imply:

_H
3-4yc

DZ
F}=[l—2wgﬂ¥
3-4yc

_H
3-2yc¢

L

[1-2yc]H
F, = — =
3-2yc

Consequently, utility in a small country is:
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U =C = _{Dl/z +[1-29c]"2 (R + FLl/z]} .

(41)

+%D[”2H+ % —gc = (3—4ye) 2 H?
(42) “‘zﬂ{(s ~ ey - (3290} +
(43) e

while utility in a region that belongs to the large country is:

U, =C,-7-= %{213;’2 +[1- ch]l/zF”z}
1D1/2H R——Q—Z=(3—21pg)1/2H1/2+
2 4 2

(1 21PC) {(3 _4pe) V2 - (3- ng)-uz}

R
+—-qc-7Z
4 qc

Now, suppose that the large country chooses high conflict
while the two small countries choose low conflict. Let F; denote
exports of its intermediate input from a small country to the oth-
er small country, while F,; denotes exports from a small country
to the large country, and F,; denotes exports from a region with-
in the large country to a small country. Let D,; (Dy;) denote the
units used for domestic production in a region that belong to a

small (large) country. Then, from equation (16) we have

(44) i:l_qug
IH
Fiy =
45 ——=1-vy(c+¢)
(45) Do,
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F _
(46) D—Z=1—w<g+c)

The resource constraints are:

(47) Dy + Fy + Fy=H
and:
(48) 2Dy + Fyy= H

which, together with the above, imply:

H
(49) Dirs = 3-y(3c+¢2)
_ (-2yoH
(50) T 3_yBc+0)

_[-w(c+o)lH

(51) H=3_y@Bc+c)
H
(52) D = 3-y(c+7)

_[-y(c+o)lH
(53) HE= 3 _y(c+0)

Let Uy (Uy) denote the corresponding utility in the large
(small) country. Hence we have:
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~[3-vw@e+a)] " H"? - 1‘”’(2—“5){[3 — 3¢+ )"

-[3-y(c- E)]_I/Z}H_l/z +——-——"-gc

Uy = %{21);;12 +[1- 21pg]”21~}1,§2} + % il H +

1-y(c+c)

=[3-y(c+)]"?H"? + {[3—w(39+5)]”2 +

3 - -1/2}H1/2 R —;——_—Z
[3-wy(c+0)] "2 Gae 2

Finally, suppose that the large country and one small country
choose high conflict, while the other small country chooses low
conflict. Let U, denotes utility in the small country that has cho-
sen high conflict. Following analogous steps as above, we obtain:

U, =[3-y(c+ 30)]V2HY? +

A3 (a2 - [3- i+ 3012 A 4
. 1- ;wé {(3 Z2ue) V2 S [B- (e + 35)]"1/2}H1/2 +

JMRE-o -
8 Cc+c¢

R
+_
4
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“The large country chooses high conflict while the two small
countries choose low conflict” is an equilibrium if and only if:

Up = Uy,
and: Uy = U,

which are equivalent, respectively, to:

AR
q+AEcs——
€ 4c+c)

: Ap s
and T+ 8 240040

QED

1.4 Derivation of Proposition 4

A world of two large countries is an equilibrium if and only
if each region is better off in a union that it would be as an in-
dependent country. Since we assume that the conditions in propo-
sitions 3a, 3b and 3c hold, we have that in a world of two coun-
tries each government chooses high conflict, and utility in each
region is given by U, as obtained in the derivation of proposi-
tion 3a. By contrast, if a country were to break up, each of the
two newly formed countries would choose low conflict, while the
remaining large country would choose high conflict. Consequent-
ly, utility in the seceding region would be given by U,, as ob-
tained in the derivation of proposition 3c. Therefore, a world of
large countries is an equilibrium if and only if:

(54) Uuni = UZH

By substituting U,,,; and U, with their respective solutions,

uni
and rearranging terms, we obtain equation (29).
A world of four small countries is an equilibrium in non weak-

ly dominated strategies if and only if choosing a union would not
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give a higher utility to a region for all possible configurations of
borders. That is, if and only if the following holds:
(55) UHZ < U. d

1M

and: U

uni

= UZH

where the condition Uy, < U,,; implies that a region would “not”
be better off with a union if its potential partner agreed to form
a union, and the two other regions remained independent, while
U,, = Uy implies that a region would not be better off with a
union if its potential partner agreed to form a union, and the
remaining two regions agreed to form a union between them-
selves.

The first condition implies:
(56) Z=K+ A,
while the second condition implies:
(57) Z=K+ A,
Both are satisfied if and only if:

(58) Z = K + min{A,,;, A,,,;]
QED

2. - Extension to Decentralized Alliances

In this paper we have focused on “countries,” that is, on po-
litical units in which all decisions over conflict (including the way
in which the burdens from conflict are shared across regions) are
centralized. However, as we discussed in Section 2, perfectly cen-
tralized political unions can be viewed as one extreme case of
more general classes of geopolitical organizations. For example,
suppose that independent regions can join looser military al-
liances. In such alliances, each region is bound to use its conflict
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activities in favor of all the alliance’s members, but investment
in conflict activities is decided in a decentralized fashion by each
region’s independent government, and the direct costs of each re-
gion’s decision are borne by the citizens of that region only. As
pointed out by Olson and Zeckhauser (1966) in their classic con-
tribution, military alliances of this kind are prone to free-riding
problems.

Specifically, military alliances can be introduced in a relatively
simple way within our framework. Assume that the return from
conflict for each member of the alliance is a function of the sum
of conflict activities by the alliance:

(59) ¢, =C; + ¢y

where i and i' are the members of the alliances. The “conflict res-
olution technology” for each member will be:

C

a

0 e

where ¢, is the conflict investment by a neighboring “enemy” (al-
liance or isolated country). Disputes between members of an al-
liance are solved peacefully and without use of conflict activities.>!

To maintain symmetry, we will assume that the member of a
two-region alliance can provide either a low share (¢/2) or a high
share (¢/2). Consequently, two-region alliances may end up with a
high level of conflict, a low level of conflict, or an intermediate
level (c+¢)/2 in which the burden is unequally shared among its
members.

In the case of autarky, and assuming that four regions form
two two-region alliances following holds.>?

5! This assumption could be relaxed to allow for “reduced” but nonzero con-
flict within alliances. For example, because of better enforcement mechanisms
within alliances, the land in dispute between two regions that belong to the same
alliance, but not to the same country, could be A,R/4, where A, < A. In this ex-
ample, for simplicity, we are assuming A, = 0.

2 The derivation follows the same steps as the one of proposition 1, and is
available upon request.
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PROPOSITION 7

¢, = ¢ is an equilibrium for both alliances if:
. MR
(61) q_8(3g+5)

¢, = ¢ is an equilibrium for both alliances:
< MR
(62) 4= 8(c +3c)
and ¢, = (¢ + ¢)/2 is an equilibrium for both alliances if:

AR AR

(63) 8(g+35)sqs8(3g+5)

It is immediate to notice that the conditions for high conflict
are more stringent for “looser” alliances than for “tighter” politi-
cal unions, that is, AR/8(c+3¢c) <. AMR/4(c+c). the reason lies, of
course, in the free riding incentives associated with alliances. Al-
so, there exists a range of parameters for which one member ac-
tually free rides on the provision of the other member.

The analysis that we carried out in the paper can then be ex-
tended to include alliances. A natural assumption within our
framework would be that belonging to an alliance carry some het-
erogeneity/coordination cost Z, (with Z, < Z).

By the same token, one can extend the analysis of the rela-
tionship between trade and conflict to the case of decentralized
alliances, by assuming that the costs to trade between two coun-
tries that belong to different alliances would depend negatively on
their respective levels of conflict. In the simpler case in which on-
ly decentralized alliances are possible, the analysis is formally very
close to the case of centralized alliances The main difference with
respect to the case of perfectly centralized unions, as we have seen
in the above example, is the presence of the free riding problem,
which reduces the incentives to engage in high conflict. When both
political unions and decentralized alliances are possible, the analy-
sis becomes formally more complex, but the main insights do not
change.
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