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Abstract

Existing research has tended to relate civil war to country-specific factors or processes

within individual states. Many contemporary civil wars, however, display a transna-

tional character, where key actors, resources, and events span national boundaries.

In this paper, I examine how interaction and processes between states influence the

risk of conflict within states. Previous research has shown that the risk of conflict

is strongly influenced by conflicts in a state’s regional context. However, existing re-

search has not distinguished between different transnational linkages that may under-

lie geographic contagion, not properly accounted for the spatial dependence between

observations, and has failed to consider the potential influences of domestic attributes.

In this paper, I evaluate a series of hypotheses on how transnational factors influence

the risk of conflict and the prospects for maintaining peace in a conditional autolo-

gistic model, including country specific factors often associated with civil wars. The

empirical findings indicate that transnational linkages between states and regional

factors strongly influence the risk of conflict. The risk of civil war differs fundamen-

tally depending on a country’s linkages to other states, and analyses of civil war must

consider the fundamental regional differences in the risk of war. Some commonly

inferred effects of state attributes on conflict appear to change once linkages between

states are considered.



1 Introduction

Research on conflict has tended to draw a sharp distinction between interstate conflict

between states and civil war, or intrastate conflict within states. The two types of

conflict have generally been treated as mutually exclusive phenomena1 and studied in

very different ways. Research on international war has tended to disregard any form

of conflict not between two state actors, even though many contests between states

and non-state actors have transnational linkages, and disputes between states often

originate in interactions between states and non-state actors. Most studies of civil

war tend to treat each conflict as an independent contest between state and non-state

actors, to be explained by attributes and processes in the country in which conflict

takes place. The role of actors outside the boundaries of the affected state is generally

not considered.

In this paper, I argue that treating civil war as fully domestic events in the coun-

try where the conflict takes place is problematic, as the risk of civil war of may be

influenced by participants and processes outside the boundaries of the nation state.

I examine how transnational linkages and interactions across state boundaries in-

fluence the likelihood of conflict within states. Consistent with arguments about

transnational contagion, I find that conflict in neighboring states increases the risk of

civil war. I also consider a series of hypotheses on how transnational ethnic, political,

and economic linkages between states alter the risk of conflict and prospect for peace,

and find strong evidence support that such linkages between states alter the risk of

conflict. Some common inferences about effects of individual state attributes appear

to change once linkages between states are considered.

1In the Correlates of War project’s data on war (Sarkees 2000), for example, the

conflict in Vietnam becomes an interstate war after 1965 due to the US intervention.

Since the war categories are mutually exclusive, this “terminates” the prior civil war in

the Republic of Vietnam. Prior to independence, the conflict in Vietnam is considered

an international extra-state war involving France.
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2 Civil war: Existing research and stylized facts

Civil war between states and non-state actors is the most prevalent form of conflict in

the contemporary world (Gleditsch et al. 2002). The study of what factors make civil

wars more likely in some countries than others has received considerable scholarly

interest, especially after the end of the Cold War. Early theoretical approaches to

internal conflict focused on how different forms of grievances motivate groups to

rebel (e.g. Gurr 1970). Subsequent contributions highlighted access to resources and

opportunities for collective action as critical factors for whether groups would seek to

challenge states and governments (e.g., Tilly 1978). Contemporary research argues

that civil wars may also be motivated by greed, or the private benefits and rents that

combatants may derive from conflict through activities such as pillaging and looting

(see Collier and Hoeffler 2002). Existing empirical research has identified a number of

factors that appear to be associated with civil war onset (see the comprehensive review

in Sambanis 2002). For example, civil wars appear to be far more common in poorer

societies (see Fearon and Latin 2003). The most democratic states seem less likely to

experience civil wars (see Hegre et al. 2001). Civil wars are more common in countries

that are abundant in lootable resources (see Collier and Hoeffler 1998). There is also

some evidence that ethnic composition influences the risk of civil war, though the

evidence for this is more controversial (see Sambanis 2001a; Ellingsen 2000).

Although different studies of civil war onset may emphasize different explanatory

factors and models of civil war, virtually all studies relate civil war to country-specific

factors or processes within the individual state experiencing conflict. Existing research

has largely overlooked whether transnational factors or linkages to actors outside the

boundaries of the state experiencing conflict may influence the risk of conflict onset.

This stands in stark contrast to the importance accorded to international factors in

many popular accounts of individual civil wars such as the conflict in the former

Zaire (e.g., McNulty 1999). Studies of civil war termination find that third-party

intervention plays an important role in conflict settlement and escalation (e.g., Regan
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2000; Walter 1997). This suggest that the activities of third party may be important in

whether disputes over contentious issues escalate to violent conflict. However, studies

of war termination select only cases where conflict has already broken out. As such

these studies do not permit assessing whether transnational factors and third parties

influence conflict onset. Brown (1996, 3) argues that civil war should be considered an

international problem, since it “almost always affects and involves neighboring states,

thereby undermining regional stability.” Yet, transnational influences on conflict

onset have so far not been examined in a systematic fashion or integrated in a coherent

manner with statistical models of conflict.

The omission of transnational factors from studies of conflict onset is problematic,

as there are strong reasons to suspect that the risk of civil war of may be influenced

by participants and processes outside the boundaries of the nation state. If there are

factors affecting the risk that countries will experience conflict that reside outside the

individual countries, then analyses not taking transnational effects into account may

yield incomplete or potentially misleading results about the importance of country

specific factors. In the following section, I first review existing empirical evidence

suggesting that transnational dependence and interactions influence the risk of con-

flict. I will return to hypotheses on transnational linkages between states that may

affect the risk of civil war later.

3 Transnational dimensions of civil war

States do not exist in isolation, but are influenced by their interaction and exposure

to the activities of other states. Spatial proximity increases the opportunity for

conflictual and cooperative interactions between states as well as the willingness of

leaders to engage in particular types of behavior. Most wars are fought between

neighboring states. Conversely, cooperative relations such as trade also tend to be

more developed between geographically proximate states.
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Recent research has found evidence that internal conflicts display evidence of

spatial contagion or diffusion, in the sense that the risk of conflict increases when

neighboring states are involved in conflict (see Gleditsch 2002a; Sambanis 2001a; Ward

and Gleditsch 2002). This neighborhood effect has been replicated in many studies.

In a sensitivity analysis, Hegre and Sambanis (2002) find that the positive impact

of neighboring conflict on the risk of civil war remains robust under many possible

measures and model specifications. Neighboring conflict has been suggested as a

useful factor for predicting the risk of conflict in early warning analyses (see Esty et

al. 1998).

Although the basic assertion that conflict in a neighboring state increases the risk

of conflict is not controversial, there are a number of ambiguities associated with

the existing empirical evidence. First, it remains unclear exactly what it is about

conflict in a neighboring states that increases the risk that a state will experience war.

The increase in risk may stem from direct contagion, or what we can call non-actor

specific spill-over effects. For example, ongoing conflicts in neighboring countries

may decrease the price of arms and increase their availability, thereby making it

relatively less expensive for aggrieved groups to mobilize insurgencies (see Collier and

Hoeffler 1998). However, the increase in risk may also stem from actor-specific forms

of intervention and support from actors outside the state in question. Whereas direct

contagion would increase the risk of conflict for all countries alike, the effects of actor-

specific mechanisms hinge on the specific relationship between outside actors and the

conflict protagonist inside the country.

Some civil wars become internationalized through direct intervention from neigh-

boring states. Reagan (2000, 2) assumes that third parties intervene in ongoing

conflict to stop the fighting. Gartzke and Gleditsch (2003) suggest a more varied set

of motivations behind third parties’ decisions to intervene. Third parties may inter-

vene because they seek to shorten an ongoing conflict by increasing the likelihood

of some settlement. However, third parties may also intervene because they wish to
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promote preferred outcomes, or settlements that are relatively more favorable to one

of the parties.

Direct interventions from other states in civil wars, however, are relatively rare.2

States may also intervene in more indirect ways in disputes in other states, for example

by providing forms of covert support to one of the parties, not interfering in arms

transactions, or permitting rebels to operate without major obstacles. Such indirect

support seems at least as important as direct intervention in civil wars. If third

party support influences the outcomes of conflict, then the prospects for support by

outside third parties can also influence whether contention between a government and

a rebel group will escalate to violent conflict in the first place. Instead of selecting

only cases where other governments intervene directly, we should consider whether

opportunities for support by third party actors are more or less plausible, and examine

if situations with high opportunities for support see a higher incidence of conflict. In

the subsequent section, I outline hypotheses on transnational factors that will make

support for insurgencies and counterinsurgencies more or less likely, and thereby alter

the risk of conflict onset.

Second, the presence of geographical contagion or neighborhood effects create

problems for statistical analysis. If the risk of conflict in one state depends upon

the presence of conflict in others, then the observations for different countries can no

longer be considered independent of one another (see Gleditsch 2002a; Gleditsch and

Ward 2000). The risk of conflict cannot increase for one state i without at the same

time increasing the risk of conflict in neighboring countries j. This spatial dependence

between observations makes it difficult to get consistent estimates from a conventional

2About 5% of the internal conflicts in the Uppsala data (Gleditsch et al. 2002) are

considered internationalized civil wars, where either the government or the opposition

receives support from the government of other states. The Correlates of War project’s

civil war data (Sarkees 2000), which relies on a higher conflict threshold, hold about

25% of the conflicts to include foreign interventions.
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statistical model, which assumes that observations are independent of one another.3

Several conflict studies have estimated models where regional attributes on the right

hand side are treated as fixed (e.g., Gleditsch and Ward 2000; Sambanis 2001a). This

approach is not efficient, and as we will see later, it appears to overestimate the spatial

clustering and attenuate the coefficients of other covariates.

Ward and Gleditsch (2002) propose examining conflict as an conditional process

in a so-called autologistic model, where the likelihood of conflict in one country is

treated as conditional on conflict in other states. They find strong evidence that the

presence of wars in other countries influences the risk of war. Their model does a good

job at classifying where conflicts occur in the sample, and performs well in an out

of sample prediction test. However, the application has a number of shortcomings.

It is based on data for a single year (1988). Since wars are rare events, a sample

of one year only could be highly idiosyncratic. Their conflict measure is based on a

rather high threshold (more than 1,000 casualties per year), and may overlook many

events that do not quite reach the cut-off point.4 The model relied almost entirely

on spatial conditionality – the only covariates were a country’s level of democracy

3Consistent estimation methods for spatially clustered data that presume a con-

tinuous dependent variable such as Anselin’s (1988) spatial autoregressive lag and

spatial error model are not appropriate for categorical dependent variables such as

conflict.
4Sambanis (2001b) argues that a high threshold may understate conflict in small

countries where 1,000 deaths constitutes a sizable share of the total population. This

may in part account for why population appears to have a strong positive marginal

effect on the risk of war in many studies (e.g., Collier and Hoeffler 2002). The coding of

start and end dates can become somewhat arbitrary with a high threshold, as conflicts

may drop in and out the sample depending on whether they claim one thousand

casualties in any given year. The Kashmir conflict, for example, only reaches 1,000

battle deaths in seven years from 1987 to 2001 (Gleditsch et al. 2002, 631) .
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and the average democracy level over neighbors. Since conflict and peace cluster

geographically over time, what is attributed to spatial dependence may reflect time

dependence not accounted for in the model. The model moreover essentially ignored

domestic factors commonly thought to influence the likelihood of civil war, and there

is a risk that the empirical results may reflect the effects of spatially clustered country

attributes rather than transnational processes and interaction between countries per

se. Gleditsch (2002a) shows that many economic and political country attributes

believed to be related civil war, such as GDP per capita and democracy, also display

geographical clustering. Finally, Ward and Gleditsch did not try to identify what

may underlie geographical contagion of conflict in any detail.

In this paper, I address various shortcomings in existing studies on the transna-

tional effects on civil war onset. In the following section I develop hypotheses on

specific transnational factors increasing the risk of civil war that may underlie the

observed spatial clustering. I then test these in an autologistic model using a lower

conflict threshold and considering a larger number of country-specific attributes than

previous studies.

4 Hypotheses on transnational linkages and civil

war

Although previous research demonstrates that the presence of wars in connected states

seems to increase the risk of war, breaking down the overall spatial clustering into

specific transnational linkages has two important advantages. Spatial contagion may

reflect a host of different phenomena, and it is difficult to interpret the meaning of

spatial clustering directly. We would like to know not only that conflict in Rwanda

increases the risk of conflict in Zaire, but what it is about conflict in neighboring

states that increases the risk of conflict in another state. Moreover, whereas the risk

of contagion from conflict in a neighboring country can only be assessed after the
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fact, or once neighboring conflict have already broken out, transnational factors that

increase the opportunities for conflict can be assessed ex ante. I identify three types

of transnational linkages that may affect the risk that a country will experience a civil

war.

4.1 Transnational political linkages

The first transnational factor pertains to the character of political institutions. Al-

though leaders can have incentives to intervene directly or indirectly in ongoing con-

flicts in neighboring states, other institutions may constrain their opportunities to

do so. Democracy is often defined in terms of institutions that have potential power

to constrain executives. Research on the democratic peace suggests that leaders in

political institutions with a high degree of open competition face greater difficulties

in intervening if involvement is opposed by other political actors (see, for example,

Gleditsch 2002a; Tures 2001; Schultz 1998). An autocratic ruler such as Mugabe faces

few effective barriers on providing support to Kabila the conflict in the Democratic

Republic of Congo, despite widespread domestic opposition to involvement.

The political context prevailing in a region contains information about the in-

centives for violent conflict in adjacent states as well as the prospects for leaders to

become involved. The more constrained political leaders in a region, the stronger the

expected barriers against involvement in wars in neighboring states (Gleditsch 2002a).

Conversely, a more autocratic region contains leaders that face few formal constraints

on intervention, and should therefore have a higher risk of political conflicts escalating

to violence.

Hypothesis 1: The less democratic the political institutions of neighboring

countries, the higher the risk that a country will experience a civil war
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4.2 Transnational ethnic linkages

Many civil wars involve ethnic groups who try to attain autonomy or secede from ex-

isting states. External intervention in conflicts are often motivated by states seeking

to support members of similar ethnic groups in adjacent states. Similar, ethnic kin

and diasporas in other states have often played an important role in mobilizing and

financing insurgencies. Collier and Hoeffler (1998) demonstrate a positive relation-

ships between the size of a country’s diaspora in the US census and the risk of civil

conflict. Moore and Davis (1997) show that the presence of the same ethnic groups

in two countries affect their propensity for violent conflict. In Macedonia, the armed

Albanian uprising in 2001 appeared to be an extension of the prior KLA mobilization

in Kosovo. All else equal, the risk of civil wars should be higher the more ethnic

groups that are found on both sides of an international border.

Hypothesis 2: The more ethnic groups that transcend international bound-

aries, the higher the potential for support for insurgencies, and the higher

the risk that a country will experience a civil war

4.3 Transnational economic linkages

A third transnational factor which may influence the risk of civil war is the extent

of integration between connected states. A wealth of research suggests that higher

economic interdependence between states decreases the likelihood of interstate war.

Interdependence can similarly have a limiting effect on conflict within states (see

Gleditsch 2002a; Hegre, Gissinger and Gleditsch 2003; de Soysa 2002). Actors in more

integrated and complex economies face greater costs under conflict, and therefore

have greater interests in maintaining peaceful relations. Economic interdependence

may exert a conflict dampening role even when potential rebels are only marginally

integrated in the formal economy. In a situation where levels of interdependence

are high and conflict would be costly to many actors, affected interests will have an

incentive to lobby governments for solutions to accommodate aggrieved groups and
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limit disruption.

Moreover, the incentives for states to support conflicts in neighboring states are

shaped to a large extent by their affinity or antipathies to existing regimes. Trade

is a good observable indicator of compatibility between states. Although it is firms

rather than states that engage in exchange, governments can regulate trading oppor-

tunities. International trade takes place under expectations about political relations

and the likelihood that political conflict will disrupt future opportunities for trade.

The extent of trade is in this sense a good observable indicator of integration, and

has the advantage that data are relatively easy to obtain.

Most existing studies of the effects of international economic relations on civil war

have studied global linkages or trade with all countries in the international system

(see Esty et al. 1998; de Soysa 2002). However, potential influences for conflict or

peace are most likely to emanate from neighboring countries. An individual county

may have a high degree of trade integration with countries elsewhere in the world,

but it is its relations with neighboring states that most affects its security. Hence, the

extent of economic linkages with proximate states seems a more appropriate indicator

of the costs of violent conflict and incentives for settling conflicts in non-violent ways

(see Gleditsch 2002a).

Hypothesis 3: The greater the trade integration with states surrounding a

country, the lower the risk that a country will experience a civil war

4.4 Central domestic factors in civil wars

To evaluate whether transnational factors influence the likelihood of civil war requires

a reasonable baseline model of conflict that takes into account domestic factors com-

monly thought to be associated with conflict. I thus include a number of controls

found to be important in previous research. Many researchers find that a state’s level

of development alters the prospects for civil war (e.g., Collier et al. 2003; Collier and

Hoeffler 1998). Greater levels of material wealth may reduce the intensity of conflict
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between groups. Wealthier societies tend to have more capable states that are better

able to find political solutions to address grievances which may lead to conflict, or

alternatively, have more means to effectively repress domestic dissent.

Several have hypothesized that the type of political system influences the risk of

civil war. Civil wars should be relatively less likely in democracies, which provide

greater opportunities for groups to pursue their objectives by peaceful means. How-

ever, although they have limited avenues for political influence, strict autocracies may

not have the highest prospects for civil war, as they may be sufficiently repressive to

effectively deter dissent. Many scholars have argued that the risk of civil war should

be highest in regimes that combine features of both autocracy and democracy, as

these have sufficient grievances and lack of political rights to make violent protest

attractive, yet not repressive enough to successfully deter conflict (see Hegre et al.

2001; Muller and Weede 1990). This is sometimes referred to as the inverted U-curve

hypothesis.

Many studies have argued that conflicts may be more likely in countries that are

ethnically heterogeneous (see Sambanis 2002). As a higher number of transborder

ethnic groups may reflect greater ethnic heterogeneity, a study of transnational link-

ages must control for domestic fragmentation. Countries with larger population are

more likely to contain some group willing to rebel, and existing research (e.g., Collier

and Hoeffler 1998) has found population size to be a significant predictor of the risk

of civil war.

5 Identifying transnational linkages and dependence

The basic argument advanced in this paper is that the likelihood that a state i will

be involved in a conflict at time t is very much dependent on processes taking place

in other states j and their relations with i. So far, however, I have not specified what

states should be considered potentially dependent on one another. Before proceeding
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to analyze if transnational factors influence the risk of war I must identify the relations

that tie states together and where we may expect external factors to increase the risk

of conflict.

Dependence among states stems from interaction and differences in their relations.

Assuming global dependence where all states are connected to one another provides

no indication of why some regions appear to be more conflict prone than others. A

single state i may interact with all the remaining N − i states in the international

system, but not all of these N×(N−1) relationships are likely to be equally relevant.

Since distance is such a powerful modifier of the opportunities for interaction, states

that are geographically proximate are generally more relevant. Although states other

than geographic neighbors can be important, we can identify the most important

relationships between states by examining dependence determined by geographical

proximity.5

A simple way to model spatial dependence is to assume a local Markov random

field, where each observation depends only upon its proximate geographic neighbors.

More formally, for a set of N units, Pr(yi | yj, j 6= i) depends only on yj if j is

a neighbor of i (Ripley 1988). A Markov random field can be seen as a spatial

analogy to a first-order Markov process in time.6 Substantively, this implies that the

5Truly global influences, such as superpower “overlay” or interventions in civil

wars motivated by the Cold War rivalry, can potentially apply in all cases (e.g.,

Buzan 1991). As such, they cannot account for differences between regions.
6A Markov chain specifies the probability distribution of some discrete variable

yi,t at time t as a function of the state of observation i at previous time periods and

a J × J matrix of transition probabilities between the various J possible states that

the variable yi may acquire. A chain is said to be first-order Markov if the transition

probabilities depend only on the state at the preceding time period yi,t−1 and are

independent of the state at previous T time periods yi,t−2, yi,t−2, ..., yi,t−T (Harary,

Norman and Cartright 1965).
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likelihood of a civil war in the Democratic Republic of Congo/Zaire is influenced by

proximate states such as Rwanda, but does not depend on whether distant states such

as Colombia experience civil war. The structure of dependence can be represented

through an N ×N connectivity matrix W based on the distances among the N units

in the system. The entries wi,j of W acquire non-zero values if units i and j are

connected or “neighbors” (Harary, Norman and Cartright 1965). I will use W later

to create measures of conflict spill-inn and regional linkages.

6 Model, Data, and Measures

This section details the data used to measure the concepts, the model to test the

hypotheses on transnational linkages, as well as the method used to estimate the

model.

6.1 Conflict data

I rely on the new Uppsala data on armed conflict data for the measure of conflict

(Gleditsch et al. 2002).7 In addition to wars with at least 1,000 casualties, these data

also include minor armed conflicts with more than 25 deaths in a year. The lower

threshold in these data remedy some of the problems noted in other conflict data with

a high threshold.8 I use data for every year from 1950 to 1999.

Civil wars can become classified as interstate or internationalized wars depending

on how the conflict evolves and degree of outside involvement. For the purposes

of this paper, the most relevant feature is the location where conflicts occur, not

7These data are available at http://www.prio.no/cwp/armedconflict/.
8I have also replicated the analysis using a conflict variable restricted to conflicts

with more than 1,000 fatalities. Although the probabilities of conflict are much lower

with a more restrictive conflict measure, the pattern of results for the right hand side

variables are generally consistent.
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participation by other states who do not experience conflict on its territory. The

risk of spatial contagion stems from the location where conflict occurs. The Kosovo

conflict may well have consequences for Macedonia, but we would not expect, say,

Canadian participation in a peacekeeping operation to increase the likelihood of civil

war in the USA. Once location is taken into account, it is less relevant whether

conflicts are classified as intrastate or interstate. I use a composite conflict variable

that encompasses both civil and interstate conflicts, denoted yc
i,t. Since there are

relatively few intrastate events without internal conflict in these data, the civil wars

vastly dominate in the composite variable.9

6.2 Country specific covariates

I measure income by states real GDP per capita in constant 1985 dollars taken from

Gleditsch (2002b).10 The effect of GDP per capita of conflict is unlikely to be fully

linear, as an increase in one dollar matters more when states are relatively poor. I

thus use the natural logarithm of real GDP per capita, denoted ln(gi,t).

The extent of constraints in the political system is probed from the composite

Polity democracy scale, ranging from -10 to 10, denoted d. Values closer to 10 indi-

cate more democratic polities. The inverted U-curve hypothesis can be tested using

dummy variables for two of the values in Jaggers and Gurr’s (1995) tri-partite regime

typology, distinguishing between democracies (scores above 6 on the composite scale),

anocracies (between -6 and 6), and autocracies (below -6).

The literature on ethnic conflict displays little consensus on what constellations

9I have also used a more restricted civil conflict variable ycw
i,t that does not include

conflicts defined as interstate in the Uppsala data. Whether the full composite or the

more restrictive civil war variable is used does not notably alter the empirical results.
10These data are based on the Penn World Tables (PWT) with additional estimates

for many developing and socialist states not in PWT, based on other available sources

such as the CIA World Factbook.
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of ethnic groups increase the risk of conflict. Whereas some focus on ethnic fragmen-

tation or heterogeneity, others argue that the likelihood of conflict is greater when

a dominant majority suppresses minorities. For this paper, I assess the degree to

which a society is ethnically heterogeneous by the share of the population not in the

dominant ethnic group. The ethnic dispersion measure is 100 minus percentage share

of the largest ethnic group, based on data provided by Vanhanen (2001), denoted

ei,t.
11 Higher values indicate less homogenous countries.

Countries with larger population are more likely to contain some group willing to

rebel and are more likely to have conflict exceeding the casualty threshold. Accord-

ingly I include a measure of total population size in millions, taken from Gleditsch

(2002b), denoted pi,t.

6.3 Regional covariates

I use a new data set indicating the minimum distances between states to identify

regional linkages (see Gleditsch and Ward 2001). I code two states as connected

if they are within 950 km of one another.12 Given the linkages between states in

11Vanhanen (2001) provides there possible indicators of ethnicity: race, nationality,

and religion. I define the largest ethnic group by the smallest of the dominant group on

any of these indicators. Albania, for example, is coded as having a population that is

100% Caucasoid, 90% Albanian speaking, and 70% Muslim. The heterogeneity score

is 100-70=30 since 30% of the population are not Muslim.
12I have also used other cut-off points, and results are generally consistent with

more restrictive distance thresholds. Direct contiguity (or a threshold of 0 km) yields

largely similar aggregate results, but leads to questionable classifications for individual

states, as many states separated by only minor stretches of land or water such as

the Netherlands and Luxembourg or Nicaragua and El Salvador are not regarded as

connected (see Gleditsch 2002a). Introducing a term for the number of neighbors

did not notably change the result, and actually yields a negative coefficient estimate.
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the connectivity matrix W, we can define regional covariates reflecting the factors

hypothesized to increase the likelihood of conflict in a given state.

The first transnational factor is the presence of conflict in other proximate states,

denoted rc
i,t. This variable will acquire a value of 1 if one (or more) of the j states

connected to i are involved in a civil or interstate war at time t.13

The second regional factor hypothesized to influence the likelihood of conflict

pertains to the regime types in connected states. This is measured by a variable

indicating average level of democracy among states in a region surrounding a country

i at time t, denoted dr
i,t.

14 This variable will range from a low of -10 to a high of 10,

in the event that all neighbors are considered full democracies.

The third regional factor hypothesized to affect the likelihood of civil war is the

level of local economic integration. This is measured as the ratio of the sum of country

i’s trade with connected states over its total GDP per capita in current prices, denoted

ii,t.
15

The fourth regional factor hypothesized to affect the risk of civil conflict is the

This probably reflects small European countries having both many neighbors and few

civil wars.
13More formally, rc

i,t =
(

w(i,·)y
c
t

)

#, where # indicates the Boolean product of the

vector. It is also possible to define separate variables for civil war and interstate

war in adjacent countries. Unless the model yields separate civil war and interstate

war predictions, however, it is difficult to condition on predicted conflicts. This

makes it difficult to estimate the model via simulation based methods. The maximum

pseudo-likelihood results conditioning on interstate and civil war separately are not

dramatically different.
14More formally, this is defined as dr

i,t = ws
i,·dt, where the superscript i indicates a

row-standardized connectivity matrix Ws where all the entries in each row sum to 1.
15More formally, this is defined as ii,t =

Wi,tTi,j,t
gcp

∀j = {1, ..., N} where T is trade in

current prices, gcp is a country’s GDP in current prices, and Wi, j = 1 if i and j are

connected.

17



number of ethnic groups that span national borders. I operationalize this using data

from the Minorities at Risk project (Davenport 2003). More specifically, I rely on

an indicator of the number of groups in a state that also exist in adjacent countries,

denoted er.

6.4 Dependence in time

Previous research has shown that the risk of conflict in an individual country depends

upon its prior history of conflict. The risk of recurrent civil war is high immediately

after previous conflict, but the stability of peace generally increases with additional

years without renewed conflict (see Collier et al.:Ch 4). Beck et al. (1998) and

Raknerud and Hegre (1997) suggest taking into account the influence of a country’s

prior conflict history by a count of the years a country has remained at peace py,

either since its last conflict or since the first data point. As additional years are

unlikely to contribute much to the stability of peace in countries that have remained

at peace for an extended period of time, Raknerud and Hegre suggest an exponential

function where a country’s time at peace decays relative to a half time parameter α,

i.e., e[−py/α].16 I include an exponential function of py as a covariate to control for

time dependence. Trial and error suggested that α = 4 provides a reasonable fit to

these data. This implies that the risk of recurrent conflict is halved about every five

years.

16Beck et al. (1998) suggest modeling time dependence through a non-parametric

approach. I use an exponential decay function, primarily because it is easier to

interpret than a non-parametric approach. For conflict data, the two approaches

tend to yield similar results. Transition models provide another alternative to dealing

with time dependence (see Beck et al. 2001). These are attractive on theoretical

grounds, as they allow estimating separate effects on conflict onset and persistence.

For simplicity, I leave the issue of generalizing to an autologistic transition model to

future research.
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6.5 Domestic and regional factors in civil war

Given the above hypotheses and measures, we can estimate the probability of conflict

for a given state i at time t conditional on presence/absence of conflict in adjacent

states rc
i,t, various country specific attributes Xi,t, the regional attributes Zi,t, and

conflict history indicated by pyi,t−1 as

Pr
(

yi = 1|pyi,t−1,Xi,t,Zi,t, r
c
i,t

)

=
eα+φ1e(−pyi,t−1/α)+Xi,tβ+Zi,tλ+γrci,t

1 + eα+φ1e(−pyi,t−1/α)+Xi,tβ+Zi,tλ+γrci,t
,

where Xi,tβ = β1di,t + β2ei,t + β3ln(gi,t) + β4pi,t and Zi,tλ = λ1d
r
i,t + λ2e

r
i,t + λ3ii,t, all

the variables as defined above.

This resembles a standard logit model, but differs in that conflict appears on both

sides of the model since conflicts in adjacent states influence conflict in i through the γ

parameter. If the γ parameter is not zero (in which case the autologistic simplifies to a

standard logit), the individual conflict observations are conditional on one another and

the risk of conflict cannot be treated as independently determined by other variables

on the right hand side. The hypotheses about transnational linkages influencing the

risk of civil war imply that the λ terms should have non-zero coefficients.

6.6 Estimation

The probability of conflict in an autologistic model has a complicated likelihood func-

tion since each conflict observation yi is conditionally dependent on the value of yj in

connected states j. The model can easily be estimated by so-called maximum pseudo-

likelihood (MPL), which considers only a limited set of dependencies and assumes that

other observations are independent and exchangeable (see Ripley 1988; Besag 1974).

MPL has reasonable asymptotic properties. Its major disadvantage is that it tends to

be inefficient, and more so the stronger the spatial interaction (Huffer and Wu 1998).

The autologistic model can also be estimated using Markov Chain Monte Carlo

(MCMC) simulation methods to approximate the full likelihood function (Huffer and

Wu 1998; Geyer and Thompson 1992; Ward and Gleditsch 2002). The essence of
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this approach is that a map from an autologistic model can be defined by the model

parameters θ and the sufficient statistics s(y) for y.17 Based on initial parameter

estimates ψ, a large number m samples of yi are simulated, and the sufficient statis-

tics are calculated for these samples.18 The Markov Chain Monte Carlo maximum

likelihood estimates for θ can then be found from the sufficient statistics s(ym) from

the simulated samples.19 The Gibbs sampler was initially run with an initial burn

in period of 100 samples and 1000 subsequent samples, gathering sufficient statistics

at every second sample. For this specific model and data, the MPL estimates ψ

turned out not to be good starting values.20 The initial MPL ψ were thus replaced

by the estimates θ̂1 from the first 1000 samples, and an additional 5000 samples were

generated before finding the MCMC MLE.

17A statistic s(x) is sufficient for x if it contains all the information about x that

is present in the sample. In this case, s(y) =
(

∑n
i=1 yi,

∑n
i=1Xiyi

)

.
18Since the model conditions on predicted conflict in other states, the data must

be updated as the ym generated by the model changes.

19The estimates are found by solving the score equation
∑m
j=1 s(ym)e(θ̂−ψ)′s(ym)

∑m
j=1 e(θ̂−ψ)′s(ym)

= s(y)

by Newton-Raphson iteration. The idea is to find the values of θ that “yield” the

sufficient statistics s(y) for the observed data (see Geyer and Thompson 1992; Ward

and Gleditsch 2002).
20The MPL ψ can in some cases lead to a Monte Carlo sample s(y1), s(y2), , ..., s(ym)

which does not contain the observed s(y) within its convex hull. For these samples,

the MCMC MLE do not exist, and Newton-Raphson iteration leads to a sequence

θ1, θ2, θ3... that drifts towards infinity. Wu and Huffer (1998) note that this can happen

when the spatial component γ is large. They suggest using the estimates θ1 from

the first iteration to generate another Monte Carlo sample from these parameters.

Although ad hoc, this approach normally leads to well behaved MCMC MLE.

20



7 Empirical results

Table 1 displays the results of three estimates of the likelihood of conflict for these

data. The two leftmost columns contain estimates for the autologistic model with

transnational factors. Columns two and three display the MPL coefficient estimates

and standard errors. The fourth column displays the MCMC coefficient estimates,

and the fifth column displays approximate standard errors for the MCMC estimates.21

Finally, the two rightmost columns display the coefficient estimates and standard er-

rors for a standard logit model, without any transnational factors.

Table 1 about here

Even though the two estimation approaches are very different, the MPL and the

MCMC estimates for the autologistic model are generally quite similar. However,

the MPL estimate for the spatial term γ is substantially smaller for than the MCMC

estimate, and the MCMC estimates for the other coefficients are generally somewhat

larger or more consistent with expectations than the MPL estimates. I will first focus

on the substantive implications of the MCMC estimates of the autologistic model for

the hypotheses on transnational dimensions of civil war. I will return to the relative

merits of the MCMC and the MPL estimates in the subsequent section.

Most of the expectations about transnational linkages are strongly borne out by

the empirical results in Table 1. The negative coefficient estimate for regional democ-

racy indicates that more democratic regions are less likely to experience conflict.

Higher numbers of ethnic groups that cross state boundaries increase a country’s

risk of conflict. Finally, countries with higher interregional trade are significantly less

21An asymptotically valid estimate of the covariance matrix of the parameters can

be found from the inverse of the Fisher information matrix, which is estimated as a

byproduct of the MCMC estimation. Huffer and Wu (1998) present simulation results

indicating that the MCMC estimate is usually very close to the true variance.
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likely to experience conflict. The MCMC coefficient estimates for all these variables is

greater than two times their standard errors, suggesting that they are all significantly

different from 0 and in the hypothesized direction.

The positive estimate for γ indicates that conflict in adjacent countries increases

the risk of conflict. Although specifying transnational relations between states indi-

cate that certain relations or characteristics of neighboring states increase the likeli-

hood of conflict, this does not fully remove all the evidence for spatial clustering in

conflict. The results here are consistent with conflict in one state having spill-over

effects for other adjacent states.

The results suggest that transnational linkages and attributes of surrounding coun-

tries can exert a substantial impact on the risk of conflict. For example, a conflict

in a neighboring country alone increases the baseline risk of conflict by almost 40%.

Holding everything else equal, the risk of conflict is twice as high for a country lo-

cated in highly autocratic region compared with a country located in a region where

all other states are democracies. A country which is highly trade integrated with its

neighboring countries has a risk of conflict which is less than 15% of the risk for a

country that has no trade with its neighboring countries.

Differences in risk are relative to the baseline probabilities, which depend on the

combination of all the factors in the model. In the real world, other things do not

tend to be equal, rather, many of the factors associated with conflict go together.

The contemporary international system is heterogeneous, and undemocratic regions

tend to have low integration, and are often located in zones of protracted hostilities.

The likelihood of civil war in an extremely unfavorable region would be several hun-

dred percent higher than the risk of conflict in very favorable neighborhoods. For a

country such as the Zaire under Mobutu in 1995, which was high on many of the fac-

tors promoting conflict, differences in transnational factors and events in neighboring

countries can substantially increase the risk of conflict. The idea of integrated security

communities as an avenue to stable peace similarly points to situations where many

22



of these factors go together and make peace stable (for a more extended discussion,

see Gleditsch 2002a).22

Many of the country specific covariates are consistent with expectations and pre-

vious studies. Countries that have recently been involved in conflict are substantially

more likely to experience conflict. More populous countries are more like to experience

civil war. As in Ellingsen (2000), the results indicate that the larger the population

share not in the dominant ethnic group, the higher the likelihood of civil war. The

effects of some other country specific variables, however, are somewhat less consis-

tent with expectations and previous studies. Larger GDP per capita has a negative

coefficient, suggesting that it is associated with a lower risk of civil war. However,

the coefficient estimate is not statistically significant. Democracy has a small positive

coefficient, but the estimate is not significantly different from 0. These results do not

seem to be an artifact of democracy not having a linear effect on civil conflict.23

The estimates for the autologistic model suggests that the marginal effects of

changes in transnational factors appear to be at least as large as the effects of country

specific factors. In the political realm, the effects of a -10 to 10 change on the regional

democracy variables yields a large decrease in the risk of conflict, while the coefficient

estimate for country specific democracy is not significantly different from 0. For the

economic variables, regional trade integration is associated with large differences in

the predicted probabilities of conflict, but differences in GDP per capita yield only

minor effects on the likelihood of conflict.

A comparison with the logit coefficients for a model without transnational dimen-

22Association between covariates may raise concerns over collinearity. However,

the highest variance inflation factor is less than 1.75, which suggests that collinearity

does not pose a problem. The correlation of a country’s democracy with regional

democracy is not notably higher than the correlation with its GDP per capita.
23There is no evidence that two separate dummies for coherent democracies and

autocracies fit better than the linear specification.
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sion in column six suggest that adding transnational factors can substantially change

the inferences we draw about country specific effects. The natural log of GDP per

capita has a significant negative influence on the risk of conflict when transnational

factors are left out of the model, but the coefficient estimate becomes notably reduced

when the transnational factors are included. These results indicate that regional trade

integration is a better discriminator between conflict prone and more peaceful coun-

tries than country specific attributes such as GDP per capita. Although most civil

wars take place in poor countries, many developing countries have not experienced

any civil wars. GDP per capita alone cannot account for why some poor countries are

more prone to war than others. Transnational factors appear to discriminate between

developing countries where the risk of conflict is high and those that are less likely to

experience civil war.

The lack of evidence for a linear relationship between democracy and the risk

of conflict should not be taken to imply that democracy is necessarily devoid of any

importance for civil conflict. The regional democracy variable has a substantial damp-

ening effect on the risk of conflict. Given the strong regional clustering of democracy,

most democracies will tend to be located in regional contexts where most neighbor-

ing states are democratic. If we look at the distribution of democracy and regional

democracy in Figure 1, we can see that country democracy has a strong bimodal

distribution with peaks centered on the lowest and highest values. Most democracies

are found in regions where other states are democracies. The net effect of the two

terms will then imply a substantially lower likelihood of civil war. The lack of an

effect for democracy in individual states may reflect large variation in the risk of civil

war over the democracy scale depending on the regional context.

Figure 1 about here

Although there is no evidence for the inverted U-curve in the transnational autol-
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ogistic model, replacing the continuous democracy measure with two dummies for

coherent democracies and autocracies yields estimates consistent with the inverted

U-curve in the logit model with no transnational covariates. Both terms have nega-

tive coefficient estimates, suggesting that coherent democracies and autocracies have

a lower risk of conflict than anocracies. The effects of democracy on conflict ap-

pear to depend notably on model specification, conflict measures, and whether re-

gional context is considered. Gleditsch (2002a, 99), using non-parametric methods,

found that the effect of democracy on wars with more than 1,000 dead is conditional

on the regional context. These data provide some evidence of an inverted U-curve

shaped relationship for certain regional contexts. Figure 2 displays the fitted surface

from a local regression of the probability of war over a country country’s democracy

and regional democracy (see Loader 1999). This suggests that the risk of conflict is

consistently low for countries in democratic regions. However, for countries in less

democratic regions, the risk of conflict displays an inverted U-shape patterns with the

highest probabilities found for polities combining features of democracy and autoc-

racy. The maximum risk of conflict of conflict occurs for anocracies in less democratic

regional contexts. Collapsing over differences in regional context here yields an in-

verted U-curve over country specific democracy. As such, previous studies may have

picked up on the strong bimodal distribution of democracy and its association with

the regional context of democracy rather than the effects of institutions per se. We

should be should be cautious in interpreting too much into results from models with-

out transnational linkages. Democratic institutions may not provide a panacea for

countries in unfortunate neighborhoods.

Figure 2 about here

The results support the hypotheses that transnational factors influence the likelihood

of civil wars beyond the domestic attributes believed to be associated with civil war.
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However, the time component clearly emerges as the single most important predictor

of conflict at time t. Hence, one might question whether adding the transnational

dimensions improve notably on the model once conflict history is taken into account.

Although the individual coefficient estimates are statistically significant, some argue

that significance is only a noisy measure of sample size, as even minor differences

are likely to be statistically significant when sample sizes are large (e.g., McCloskey

and Ziliak 1996). Bayes factors, or the ratio of the posterior odds for one models

against another, provides one way to evaluate whether the autologistic model with

transnational factors contribute significantly to our knowledge about outbreaks of

civil wars over a model with only domestic factors and time. Raftery (1995, 134) pro-

poses approximating the Bayes factor for some model Mk through a simple Bayesian

Information Criterion (BIC), given as

BIC
′

k = −χ2
k0 + pkln (n)

where χ2
k0 is the likelihood ratio test statistic for Mk against the null model M0, pk

is the number of degrees of freedom, and n the number of observations. Unlike

standard significance tests, the BIC “penalizes” models that consume more degrees

of freedom and large samples. Negative BIC
′

k values provide evidence for model Mk

over the null. Letting M1 denote the model with purely domestic covariates and the

model including transnational factors M2, we have BIC
′

M1
= -2361.34 and BIC

′

M2
=

-2380.98. The Bayes factor approximation for M2 over M1 is simply the difference

between BIC
′

M1
and BIC

′

M2
, which is 19.95. This is well above the threshold of 10

that Raftery (1995, 139) characterizes as ‘very strong” evidence for the model with

the more negative BIC
′

.

I have already noted that the MCMC estimates are generally quite similar to the

MPL estimates. Since the two seem close and given the substantial added effort in

generating the MCMC estimates, is there any evidence that the MCMC approach

does significantly better than MPL? The first thing to note in Table 1 is that the

MCMC estimate for the spatial term is considerably smaller than the MPL estimate.
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Second, the MCMC coefficient estimates for other covariates tend to be more con-

sistent with the hypothesized effects than the MPL estimates, with generally larger

consistent coefficient estimates and coefficient estimates with unexpected signs closer

to 0. One possibility is that the direct spatial contagion part may be overestimated

by the less efficient MPL method. If MPL overestimates the direct spatial compo-

nent and underestimates the impact of other covariates, hypothesis testing may be

problematic for MPL on data with strong spatial dependence. The predictive ability

of the two estimates appear to reflect this. Table 2 compares the predictions given

the coefficient estimates with the observed annual data. As can be seen, the au-

tologistic model is quite successful in postdicting conflict and peace. Although the

predictions are similar, however, the MCMC estimates yield overall better predic-

tions than the MPL estimates. This is consistent with the conjecture that the MPL

estimates overestimate the impact of direct spatial contagion and underestimate the

other transnational covariates. Since the autologistic model is conditional and pre-

dictions for one observation i is conditional on the predictions for the other N − i

observations, errors in the prediction for one observation can propagate and yield

poorer overall predictions.24

Table 2 about here

24Table 2 is strictly speaking a “postdiction”, since the model is used to classify the

same data used to estimate the model. Also, the fitted values for i uses information

about the actual occurrences of conflict in other states y
−i. In a forecasting situation,

one cannot assume knowledge about conflicts elsewhere in the international system.

An out of sample forecast using risk scores fitted from the model and conditioning

on the predicted conflicts in 1999 predicts the observed conflicts in 2000 quite well,

although the predictive ability over time in part is due to the tendency for conflict to

recur.
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8 Discussion and conclusions

Most research on civil wars has focused exclusively on attributes of states and treated

civil wars in one state as independent of conflicts in other states. In this paper, I have

examined some transnational linkages hypothesized to make civil wars more likely. I

have found evidence that the risk of civil wars varies depending on the interactions and

processes that cross national boundaries. A model with transnational factors performs

notably better than models with purely domestic covariates. This suggest that civil

wars in one state cannot be fully accounted for by attributes or processes within that

individual state. Understanding the dynamics of civil wars and the prospects for their

resolution requires that we consider potential contributing factors both within states

and as well as in transnational interactions. Civil wars that display clear transnational

dimensions, such as the Albanian revolt in Macedonia in 2001, may have as much to

do with events outside the boundaries of the country in question as the behavior of

national governments. The onset of the violent revolt seemed to follow in the wake

of mobilization in Kosovo, and after the Macedonian authorities had made political

concessions to the Albanian minority.

Transnational dimensions likewise also have implications for international strate-

gies for containing internal conflicts. The international community can alter the

prospects for conflict by regulating access to transnational support, mobilization,

and the availability of arms. Just as transnational factors influenced the onset of

a minor armed violent conflict in Macedonia, the actions of international third par-

ties may also have helped prevent the conflict from escalating to a major war. The

Organization for Cooperation and Security in Europe (OCSE) and NATO helped

Macedonia close the border with Kosovo, and supported the governments relatively

measured military response against the Albanian insurgents occupying cities in the

28



border area. The behavior of the international community may also have helped

the Macedonian government resist demands from militants for more forceful actions

against Albanians. Another critical international factor is the Albanian government’s

refusal to endorse the NLA, despite widespread support for the organization from

many ethnic Albanians. These factors appear to have helped promote and sustain

the Ohrid peace agreement between the rebels and the government.

The analysis in this paper provides a first cut at assessing the transnational in-

fluences on civil war. Numerous extensions can help improve on the present analysis

and clarify the transnational dimensions of civil war. Although the analysis here has

restricted conflict to the country in which it occurs, it does not identify the conflict

location within a country and proximity of other states and actors to this. This is an

obvious problem for large countries that experience conflict only on certain parts of

their territory. The conflict in Chechnya, for example, entails significant transnational

dimensions and risks of contagion for other states in the Caucasus region. However,

the conflict does not affect the entire territory of the Russian federation, and neigh-

boring states far from the Caucasus such as Finland and Norway are not necessarily

affected by the conflict or exposed to spill-overs. Future research will be able to take

advantage of new data incorporating geographical information for the incidents in

the Uppsala conflict data (see Buhaug and Gates 2002). Weighting connectivity by

a measures of a country’s importance or length of shared borders (see Furlong and

Gleditsch 2003) may also possibly improve on the analysis.

Second, if we accept Blainey’s (1988) argument that the reasons why wars start

are related to why wars eventually end, looking in greater detail at how transnational

factors affect the duration and prospects for civil war settlement may help better

understand the transnational factors that alter the prospects for war. Existing anal-

yses of civil war contain little direct information about the non-state actors in civil

wars, and factors facilitating insurgency are usually proxied by national level mea-

sures (e.g., Fearon and Latin 2003). Future efforts will be facilitated by gathering
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additional data on non-state actors, such as their transnational linkages, and examine

how these affect the prospects for peace. For example, transnational linkages may be

particularly relevant in cases where disadvantaged ethnic groups are mobilized in one

country and already mobilized in another, when they can count on support of ruling

ethnic kin in other states, or when they can mobilize among refugees in neighboring

states. Further analyses of linkages at the group level will provide a basis for measur-

ing the specific constellations of transnational ethnic groups and third party support

that make particular countries more prone to conflict.

Such extensions, however, require an initial foundation to build on. This paper

clearly suggest that transnational factors exert important influences on the risk of

civil war onset, and provides a stepping stone for future research.
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Figure 1: Distribution of democracy and regional democracy
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Table 1: Estimates for autologistic model

MPL estimates MCMC estimates Logit estimates

Covariate
Coefficient
estimate

Standard
error

Coefficient
estimate

Standard
error

Coefficient
estimate

Standard
error

(Intercept) -4.8270 0.5669 -4.3212 0.4411 -3.3604 0.4378
Conflict history (φ) 4.6750 0.1611 4.7101 0.1443 4.7502 0.1494
Democracy (β1) 0.0105 0.0090 0.0068 0.0074 -0.0050 0.0071
Ethnic dispersion (β2) 0.0083 0.0037 0.0088 0.0031 0.0113 0.0031
ln GDP per capita (β3) -0.0065 0.0665 -0.0243 0.0570 -0.1524 0.0534
Population (β4) 0.0008 0.0004 0.0009 0.0004 0.0016 0.0004
Regional democracy (λ1) -0.0279 0.0162 -0.0333 0.0147 – –
Transborder groups (λ2) 0.0359 0.0147 0.0393 0.0115 – –
Regional trade (λ3) -1.828 0.7059 -1.928 0.683 – –
Adjacent conflict (γ) 0.8512 0.1680 0.3131 0.1054 – –

Model fit (MCMC estimates) N = 5070 LR-χ2= 2457.8, df=9

Coefficient estimates in bold are two times the size of their standard errors
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Table 2: Model classification, annual observations

MPL MCMC
Predicted Predicted

Observed No Yes No Yes
No 3685 272 3680 277
Yes 227 886 201 912
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Figure 2: Local regression estimates of probability of war by democracy and regional
democracy
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