


12-17-2013
Date

THESIS APPROVED BY

o

Terryf. C)é:f(, Ph.D. - Major Advisor/Chair

Wy 24
Ve

R. Martift Ir., PleD. - Committee Member

)

Mark J. Wierman\Ph.D. - Comhafttee Member

ADbe

Gail M. Jensen, Ph.D., Dean




NETWORK STRUCTURE AND CONFLICT

By
TYLER ENGEL

A THESIS

Submitted to the faculty of the Graduate School of the Creighton University in Partial
Fulfillment of the Requirements for the degree of Master of Arts in the Department of

Political Science and International Relations

Omaha, NE
December 17, 2013






Abstract

International Relations scholars argue the structure of the international system is
important in ordering relations between states. Both Neorealist and Neoliberal scholars
highlight the importance of the system regarding interstate conflict, though they argue for
two different constructions of the system, with Neorealists focusing on power and
Neoliberals the web of relations between states. This paper tests the arguments of these two
paradigms using a social network approach focusing on the position of states in the system.
This paper finds both Neorealist and Neoliberal arguments for conflict hold, with important
implications for the systemic level study of conflict in international relations, and for the use

of social network analysis as a viable method in the discipline.
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Network Structure and Conflict

Introduction
Conflict analysis has largely focused on individual attributes of states or dyadic

relations between them. While much progress has been made in the study of conflict, most
of the literature has ignored the structural characteristic of the international system, despite
the fact that both Neorealists and Neoliberals argue international relations should be
explained from a structural perspective rather than focusing on individual attributes of states.

Structural analysis of conflict can complement the conflict studies focusing on
individual attributes and dyadic relations (Hafner-Burton, Kahler, & Montgomery, 2009).
Social network analysis provides the capability and theoretical understanding with which to
perform structural conflict analysis. State positions in the system can be modeled in relation
to all other states based on relations between them. Structural analysis based on relationships
between states allows us to get away from dyadic analysis of conflict and focus on the effect
structure has on conflict occurrence. This thesis adds to the structural-level conflict
literature, and is the only research examining regular equivalence’s use as a measure of
structural similarity of states and how that (dis)similarity affects the propensity for conflict
between states.

I define interstate conflict as the clash of interests over some duration and intensity
between at least two states. This definition of conflict ranges from simmering disputes over
conflict to full-scale war. Clashing of interests is generally over something as significant as a
long-standing territorial dispute or security/power issue. Some issues have lasted multiple
decades, such as intractable territorial disputes, while others are more short term, such as the

conflict between Pakistan and the U.S. in the War on Terror in Afghanistan/Pakistan. While



some cases of conflict fall below the threshold of complete conflict, these are the issues on
which conflict generally erupts.

The study of conflict from the systemic level is important as the international system
continues to take its post-Cold War shape. Following the end of the Cold War, the U.S. stood
as the lone superpower in the world. Today, the U.S. maintains its hegemonic position in the
international system, but its relative position has decreased since the end of the Cold War,
particularly as China continues its economic modernization and Russia has largely stabilized
following the Soviet Union’s collapse. The extent to which China and other emerging
nations participate in the existing international system will have a large effect on conflict in
the system. If China and other emerging countries become integrated in the current
international regime, conflict will be less likely as most states will have an interest in
pursuing their interests in that system. However, if these emerging countries are interested in
establishing their own rules and institutions, then a new Cold War-type system may develop
where the current status quo interests clash with the interests of emerging states. The result
of this type of system may be that China competes with the U.S. at every opportunity in
exerting its influence and shaping the international system in its view. Further consideration
of conflict theory at the systemic level may allow us to understand and predict what may
happen as these trends continue.

There is a theoretical distinction between Neorealists and Neoliberals regarding the
structure of the international system. Neorealists focus on the distribution of power as
forming the structure of the system. Those powerful states in the system largely dictate terms
while those less powerful are controlled by the great powers. From this perspective, the Cold

War was a bipolar era, as the U.S. and U.S.S.R possessed the majority of power in the



system. As a result, the two states largely dictated events in their respective spheres of
influence. Neoliberals on the other hand focus on the network of relations between states as
constraining and enabling the actions of states. Unlike the Neorealist explanations of
international relations, not all relations between states can be divided into power and non-
power issues, with non-power issues considered secondary. Issues regarding economics,
human rights, and travel are just as important (Keohane & Nye, 2001). Therefore, the
structure of the international system is not structured simply on the distribution of power, but
is rather based on the relations states share on multiple levels of interaction. The distinction
between the two paradigms has important empirical implications regarding interstate conflict.

The international system that emerges from relations between states enables and
constrain states, whether they be security relations as theorized by Neorealists, or relations on
a multitude of levels as theorized by Neoliberals. States may enjoy flexibility in their options
as they are loosely connected to the rest of the system, or they may receive prestige and
power from their interconnectedness in the system. Alternatively, these states could be
constrained by how embedded they are in the international system.

This paper will use social network analysis to model the international system from a
structural perspective. This allows us to view interaction, dependence, and independence
within the system, and how these interactions affect the likelihood of interstate conflict
between states. The paper fills a gap in the conflict literature by examining the role of
regular equivalence in explaining state involvement in conflict. Regular equivalence is just
one type of equivalence in social network theory, with structural equivalence being one of
the most commonly used equivalence metrics. Structural equivalence defines states as

equivalent based on their shared connections to the same states, while regular equivalence



defines states as equal based on filling a similar network role. The relationship between
structural and regular equivalence will be examined, as will the theoretical reason for using
regular equivalence. Minimal research has been conducted looking at structural
equivalence’s effect on conflict, but none has examined the relationship between regular
equivalence and interstate conflict. Regular equivalence relations will be the key independent
variable in examining hypotheses of conflict.

The argument proceeds as follows. The next section reviews the major themes in the
conflict literature up to this point. Little research has been conducted regarding conflict at
the systemic level, and less yet has been done looking at the international system from a
social network perspective. Following the literature review, | explain the theoretical
underpinnings of interstate conflict used in this study and the hypotheses derived from it.
The notion of regular equivalence is used as the key determinant of the structure of the
system of both Neorealist and Neoliberal arguments of international relations and conflict. |
next examine these hypotheses using a social network analysis method that allows for the
systemic analysis of conflict. | form three hypotheses, two based on Neorealism and one on
Neoliberalism. Under a Neorealist construction of the world I hypothesize that regularly
equivalent states will be equivalent in power and will experience similar levels of conflict.
Under a Neoliberal construction I hypothesize that those states less connected in the system
will experience more conflict with both other less connected states and those integrated in the
international system. Using an ordered logit regression model, | find support for both
Neorealist and Neoliberal hypotheses of conflict. | find that regularly equivalent states
based on a power-based construction are more likely to be conflictual than regularly

inequivalent states. Similarly, those states that are more central in the international system



are less likely to be involved in conflict than those states on the periphery of the international
system. The conclusion from this research is that the structure of the international system has
direct effects on state propensity for conflict, in both Neorealist and Neoliberal views of the
international system. Empirically, if states in regularly equivalent positions are more likely
to conflict, the research has shown that if these states can be brought together through
linkages of relationships, their conflict likelihood decreases. Not only are the structural
implications of this research important, but the usefulness of the social network analysis

approach for international relations research is also highlighted.

Literature Review
This research aims at expanding the systemic level of conflict literature. To date, the

study of conflict has largely focused on individual attributes of states or dyadic relations
between them. Waltz (1979) and the Neorealists were the first to argue that international
relations should be conducted from a structural perspective, but most study has focused on
the national and dyadic levels. While international conflict study has progressed from the
study of individual attributes of states to their dyadic relations, it has yet to examine conflict
from the systemic level of analysis.

Conflict was originally regarded as resulting from individual characteristics of states,
with national attribute theory being one of the first explanations of conflict. National
attribute theory argues that national characteristics are the primary cause of a state’s foreign
policy. R.J. Rummel (1969) focused on a list of factors deemed important to a state’s power,
including the degree of industrialization, country size, population, size of the military, level
of economic development, and availability of natural resources. An important component of

national attribute theory is territory. Territory is viewed as important because it provides



states resources and strategic location against other states. This is illustrated with two
hypotheses from the late nineteenth and early twentieth centuries. Alfred Thayer Mahan
argued Britain was a great power because of its great naval power, and its status as an island
nation that was more easily defended than comparable continental states (1890). Sir Halford
Mackinder on the other hand argued in his “heartland” thesis that continental European states
had a greater likelihood of becoming great powers if they were able to control Central
Europe, as from there they could control the resources in the region and the transportation
routes across the continent (1904).

Dyadic relations between states has been the dominant level of analysis in conflict
study. One of the early dyadic examinations of conflict was contiguity between states.
Territorial disputes between countries continue to be of interest to international relations
scholars (Rasler & Thompson, 2006; Valeriano & Vasquez, 2010; Vasquez, 1993). Some
scholars argue contiguous states are more likely to be in conflict with one another over
territory, social, economic, and political issues simply because of their proximity to one
another. Alternatively, as states become further apart geographically, conflict between them
will decrease. While the great powers in a system are likely to be involved in conflicts across
the globe, most states are primarily concerned with issues in their region. For these reasons,
territorial contiguity has been deemed so important to the study of conflict that some have
argued it should be included in every analysis of conflict (Bremer, 1992).

Neoliberals have gone beyond territorial explanations of conflict by examining
Kantian Peace theories at both the national and dyadic levels. The studies at the national
level primarily focus on democracy’s effects on conflict. Some have put forth the normative

explanation for democracy reducing conflict on the national level, arguing democracies are



inherently less conflictual than other political systems. Yet democracies conflict with
autocracies frequently. This explanation ignores the effects the international system and state
interaction have on democratic decision making. The findings on democracy’s effects on
conflict are mixed, but the general conclusions are that democracies are no less conflictual
than other types of political systems (Gleditsch & Hegre, 1997; Maoz & Abdolali, 1989;
Russett, Oneal, & Davis, 1998).

Neoliberals attempt to build on the national-level studies of conflict by looking at
dyadic relations between states based by incorporating not only democracy, but also
economic and international legal relations. Kantian Peace theories argue states that are
democracies, that trade together, and that share membership in intergovernmental
organizations (1GOs) will be less likely to be in conflict with each other. Within this
research agenda is the democratic peace theory, which states that democracies do not go to
war with each other. As with the national level explanations for democracy’s pacifying
benefits, there are both normative and empirical explanations for this hypothesis. Normative
explanations focus on shared values between democracies and empirical explanations focus
on restraints democratic governments face (Lee & Mitchell, 2012; Remmer, 1998; Rummel,
1983). In a dyadic setting, democratic dyads are generally the least conflictual, with
autocratic dyads being more conflictual and mixed democratic-autocratic dyads being the
most conflictual. This builds on national-level explanations of democracy’s pacifying effects
on conflict, but still remains a reductivist explanation.

In addition to democracy, economic interactions have also been theorized to decrease
conflict. Generally, conflict decreases as economic interconnectedness increases between

states because war becomes more expensive, destroying trade relations between the warring



countries. States are more likely to be conflictual with those they do not share extensive
economic relations because the damage to trade is minimal. Empirical results support
economic integration theories (Lee & Mitchell, 2012; Oneal, Oneal, Maoz, & Russett, 1996;
Oneal & Russett, 1997). In situations where states share economic relations, hostilities will
still exist but are more likely to be resolved through means other than war in order to
preserve lucrative trade relationships.

While democracy and economic interaction are important aspects of the Kantian
peace, IGOs also have an impact on peace between states. States establish IGOs to help
achieve common interests. 1GOs enforce rules to ensure states are compliant with the rules
of the regime. 1GOs can monitor activity of members and punish those who cheat on
agreements. From this, it is expected that states sharing membership in 1IGOs would be less
likely to go to war with one another. However, the relationship could be spurious as states
join 1GOs with states they are cooperative with rather than the IGO itself bringing peace to
its members (Russett, Oneal, & Davis, 1998). Regardless, it can be argued that the presence
of democracy, economic interdependence, and membership in 1GOs is generally associated
with less conflict between states. Russett, Oneal, and Davis (1998) argue democratic
domestic institutions combined with IGO membership create the most effective environment
for cooperation.

As a result of the focus on dyadic relations, little structural-level conflict study has
been conducted. Some have looked at the number of democratic states in the international
system in explaining the amount of conflict in the system (Bremer, 1992; Gleditsch & Hegre,
1997; Gleditsch & Ward, 2000; Kadera, Crescenzi, & Shannon, 2003). While these studies

give some attention to the systemic level of analysis in regards to democracy, they do so only



in examining the relationship between increasing or decreasing number of democracies in the
system and conflict occurrence. They do not examine how those democracies relate to one
another in the system.

Original Realist attempts came close to systemic explanations of conflict, with the
balance of power as one of these. Balance of power argues that states will generally balance
against a preponderant state in order to prevent it from becoming too powerful (Morgenthau,
1948). When states are balanced, the likelihood of conflict is low as neither side is powerful
enough to overcome the other. However, if the balance turns in favor of one side, conflict
becomes more likely as the powerful side is more likely to win a conflict against another.
While this explanation comes closer to a systemic explanation than the national and dyadic
explanations, it still falls short, as it is a static view.

A.F.K. Organski expands on the static balance of power by creating a dynamic theory
of conflict (1958). Organski views an international hierarchy, with the hegemon at the top
and the weaker states below it. Power transition theory provides a dynamic model of states
in perpetual change in relation to one another, contrasting with the static balance of power
model of conflict. The dynamic theory argues the opposite of balance of power, saying that
when one state is preponderant, conflict does not occur because the preponderant state would
win. Conflict occurs when states become equal or near equal in power (Organski, 1958;
Geller, 1993). However, conflict does not always occur simply because the rising state
reaches parity with the dominant state. Rather, the challenging state must have a willingness
to challenge the status quo power (Lemke & Werner, 1996; Morrow, 1989). Both of these
are necessary conditions for conflict, but neither of them are sufficient; only when both are

present is conflict possible.



Unlike his Realist predecessors, Waltz argued that individual attributes of power such
as population, territory, industrial production, and resources were unable to explain power
relations between states. Rather, the distribution of power between states in the system
should be the focal point of study. For Neorealists, a systemic view of international relations
offered a superior explanation to those focused on individual attributes of states. However,
few have attempted to examine conflict from a systemic, networked view (Hafner-Burton &
Montgomery, 2006; Maoz & Kuperman, 2006). As Kim and Barnett point out, this is
problematic as conflict is a phenomenon occurring between networked agents (2007). State
A’s decision to go to war with State B must not only take into consideration A-B relations,
but also relations between A and C, D,...Z.

Waltz continues, arguing international systems are either bipolar or multipolar, with
important effects on the type of interactions occurring in the system based on the type of
system. According to Waltz, bipolar systems are more stable than multipolar systems. In
bipolar systems, each state knows more about the other than it would in a multipolar system.
This reduces uncertainty, thus reducing the probability states go to war with each other.
Alternatively, multipolar systems are less stable because State A is not able to focus its
security efforts entirely on State B; it must also devote significant time and resources to State
C. The result is that uncertainty is greater in multipolar systems than in bipolar systems,
leading to an increased probability of conflict.

Dyadic explanations of conflict do not capture structural aspects of the international
system, as they only look at interaction between pairs of states rather than the structure of the
entire system. The social network analysis approach taken in this paper allows relations

between states to be measured, modeled, and analyzed from a structural/systemic level. This
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allows us to go beyond dyadic explanations of conflict and model relations between states as
a system. We can then look at Neorealist and Neoliberal arguments as to how the
international system affects conflict between states.

I examine the international system based on interaction between states to measure the
international system’s effect on conflict between states. This is an important step forward in
the network and conflict literature as it fills a gap in the literature by focusing on the
importance of the structure of the international system. This paper is novel as it focuses on
the effect regular equivalence relations have on conflict’s occurrence and how regularly
equivalent and inequivalent clusters interact. Social network analysis provides the ability to
model and analyze how regular equivalence clusters form a structure of constraints and

opportunities, and how these structures affect conflict.

Theory and Hypotheses
This paper examines competing Neorealist and Neoliberal hypotheses of interstate

conflict. In examining these hypotheses, | analyze the effect of the system, both in Neorealist
and Neoliberal conceptualizations. | use the systemic theories of conflict of both the
Neorealists regarding relative power and Neoliberal notions of embeddedness in a web of
relations to derive competing hypotheses of conflict.

Whether we are looking at the network from a Neorealist or Neoliberal perspective,
the network constrains and enables states. Theories from network structure can be imported
to analyze how the structure affects relations between states. Among these ideas is the notion
of position in the network. However, the notion of position is not a singular one (Borgatti &
Everett, 1992). To understand these definitions of position, a graph much first be defined. A

graph is a set of vertices, v, and edges, e. A vertex is simply a dot in a graph, but in the
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context of this paper, vertices are states. Edges connect these states, and are represented by
relationships between states in this paper.

Two common notions of position in social network analysis are structural and regular
equivalence. Both concepts attempt to identify a node’s position in a network and how that
position affects vertices; however, they do so in different ways. Structural equivalence is
formally defined as:

1)

“Objects a,b of a category C are structurally equivalent if, for any morphism

M and any object x of C, aMx if and only if bMx, and xMa if and only if xMb”’

(Lorrain & White, 1971).

Suppose A and B are vertices in a graph C. A and B are structurally equivalent if
there exists an edge M from both A and B to a third vertex x. In other words A and B are
structurally equivalent if they share the same neighborhood, with a neighborhood being the
collection of vertices a vertex is connected to. A more recent definition provides a colloquial
understanding of structural equivalence as “a set of nodes connected by the same relations to
exactly the same people” (Burt, 1976). For example, Susie and Sally are structurally
equivalent as they are the daughters of John and Jane.

Because structural equivalence is a local measure, “nodes cannot be structurally
equivalent if they are more than two links apart” (Borgatti & Everett, 1992). Structural
equivalence does not provide much generalizability, as it is a strict indicator of equivalence.
Structural equivalence ignores similar structural characteristics in favor of which states a
specific state is connected to. The U.S. and Russia may have the same degree, betweenness,

and closeness centrality scores, but if they are not connected to the same set of states they
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cannot be considered equivalent under the definition of structural equivalence. This is not
ideal when attempting to study conflict from a structural perspective, as the U.S. and Russia
may in fact share similar structural effects we are interested in that are not observed with the
use of structural equivalence.

Regular equivalence on the other hand relaxes structural equivalence’s strict
assumptions about equivalence, allowing it to be more generalizable. In contrast to structural
equivalence’s emphasis on relations between specific actors, regular equivalence places
emphasis on the structure of relations between actors. Regular equivalence is defined as
follows, where G is a graph with nodes P and edges R.

(2)
If G = <P, R> and =is an equivalence relation on P then =is a regular
equivalence if and only if for all a, b, ¢ € P, a =b implies:
(i) aRc implies there exists d e P such that bRd and d =c; and
(ii) cRa implies there exists d e P such that dRb and d =c (Borgatti and Everett, 1993).

Whereas in the structural equivalence example Susie and Sally are structurally
equivalent because of their status as daughters of John and Jane, the regular equivalence
relation occurs for all offspring, as they occupy the same social role. Another example for
the difference between the two measures is that John is structurally equivalent with Jane
because of his status as Jane’s husband, whereas all husbands occupy a regular equivalent
relationship because they occupy the social role of husbands; with the same duties,
opportunities, and constraints associated with that role. The idea is that all actors in regularly
equivalent social positions will face the same opportunities and constraints, a factor that is
not accounted for by structural equivalence’s strict definition of equivalence (Borgatti &

Everett, 1992).
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Regular equivalence is usable in analyzing conflict because we are interested in how
similar positions in the network affects a state’s propensity for conflict. If states fill regularly
equivalent positions in the network they should experience similar levels of conflict. Ifa
state is filling the role of hegemon in the system it should face similar levels of conflict as
other hegemons due to the constraints and opportunities resulting from a hegemonic position
in the system.

The notion of regular equivalence provides insight in both Neorealist and Neoliberal
constructions of the world. Whether the world is constructed based on power relations
between states or a web of relations on multiple issues, the resulting position of states in the
system should enable and constrain their actions, when controlling for regime type and
defense expenditures. Regime type is controlled for to measure the effect it has on conflict
independent of the structural effect. Defense expenditures are controlled for to measure the
strength of states based on nodal characteristics independent of the effects of regular
equivalence. If structure has an effect on actors, it should affect equally positioned states in
similar ways

The first hypotheses follow from this logic and examine Neorealist hypotheses of
conflict.

Hypothesis 1: Regularly equivalent states will possess similar levels of power

capability.

Hypothesis 1a: Regularly equivalent states will experience similar levels of conflict.
It stands to reason that regularly equivalent states occupying similar positions in the system

will hold similar levels of power. Also, the constraints and opportunities placed on regularly
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equivalent states due to their structural positions should guide them toward decisions and
actions resulting in similar conflict levels.

Whereas Neorealists are concerned with power, Neoliberals are concerned with
multiple and overlapping connections. Unlike the Neorealist view of a hierarchy of relations
between states where security issues are the most important, all relations between states
cannot be collapsed into a single dimension. Economic or human rights issues are just as
important as security issues, as upsetting relations between two states through conflict
negatively impacts all relations between states. Keohane and Nye (2001) argue states in
realpolitik situations are more likely to experience conflict because they are less connected
on issues, thus making conflict less costly. Those states that are more connected will
experience less conflict, as there is more to lose by going to war (Keohane & Nye, 2001).
Those on the periphery are likely to be more conflictual with others in the periphery and with
those in the core, while those in the core are likely to only be conflictual with those on the
periphery. In the Neoliberal argument, reducing conflict requires any group of potentially
conflicting states to be equally integrated in the international system. If one state is central in
the system while the other is on the periphery, conflict is still possible as the state less
integrated in the system has fewer connections with the prevailing system to comply with.
The argument holds for two or more states on the periphery of the network, as these states
have nothing holding them together, and thus preventing them from conflicting. Using
Neoliberal theories of conflict and cooperation, hypothesis 2 follows.

Hypothesis 2: States less connected in the international system will experience more

conflict than connected states.
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Just as the structure of the system affects relations between states in a Neorealist
sense, it does so as well under Neoliberal conceptions of the system. Those states that are
less embedded in the network have more freedom of maneuver, as they are not tied down by
extensive relations with other states. When considering Keohane and Nye’s (2001) theory
that states embedded in a web of regimes will be less conflictual than those that are not, it
would be expected that those states embedded in the network will be less conflictual than
those on the periphery of the network. Those on the periphery are likely to be more
conflictual amongst themselves and with those in the core, while those in the core are likely
to only be conflictual with those on the periphery. However, those states in the periphery are
often irrelevant in the system or are pariah states such as North Korea and Iran that are kept
out of international institutions because of their hostile actions. Those states that are highly
embedded in the network are constrained in their movement by rules and norms they must
adhere to. While states that are less connected to the web of relations in the international
system may have more maneuverability than those well connected states, they may also hold
less influence in the international system.

If a state is not connected to important IGOs or involved in significant trade relations,
it likely does not hold much influence over those states that are involved in those institutions
and relations. The result is likely differing interests between those connected in the system
and those that are not, as the less connected states try to influence outcomes but lack access
to institutions and other important states in the international system to do so. Under
Neoliberal assumptions about the world, less connected states will experience more conflict.

Whether the system is constructed in a Neorealist or Neoliberal manner, the resulting

structure of the system should affect the propensity to be engaged in interstate conflict. The
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constraints and opportunities states face, either based on power relations or their connections
to other states, should affect how states act in the international system. The result is that

states will be more or less conflictual based on their position in the system.

Data and Method
Social network analysis allows us to model international relations from a structural

level, something both Neorealists and Neoliberals strive to accomplish. We can measure
relations based on “high politics,” such as alliances, and “low politics,” such as trade, student
exchange, shared internet and energy infrastructure, and e-mail exchange. This allows us to
develop a network of state relations based on multiple levels of interaction. Networks
provide two advantages over previous approaches: they provide empirical models of relations
between states and it allows us to visualize and analyze a specific state’s position in the
network relative to other states.

This paper uses the notion of regular equivalence to measure the structure of the
international system. In order to test competing hypotheses of interstate conflict, two distinct
international systems are created: one Neorealist and one Neoliberal. The Neorealist system
is created based on the international arms trade market. Arms trade is used to model power
in the international system under the assumption that those states exporting more arms are
likely to be more powerful due to other states’ dependency on arms sales and the fact
exporting states have an excess of equipment that can be exported. The data come from the
Stockholm International Peace Research Institute’s Arms Transfers database. Exports are
measured on the number of units delivered from one country to another in 2010. Using the

arms trade matrix, regular equivalence clusters are created based on the distribution of
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power. Clusters are formed using the REGE algorithm. The REGE algorithm identifies
regularly equivalent nodes in a network based on directed data. The result is a normalized
similarity matrix, along with a dendrogram. Those states that export the most arms are
equivalent, while those states that largely import arms are equivalent. Those states that
neither export nor import arms would likewise be equivalent. The dyads are coded binary,
with a 1 representing states in regularly equivalent clusters. The Neorealist equation for
conflict is as follows:

Conflict = By + Breguiar Equivaience + Brotity + Bpefense + @

I control for regime type and percentage of GDP spent on defense. Polity IV data is used to
identify regime types.

A similar approach is used with the Neoliberal construction of the world. In place of
the arms exports network, a system built on trade and IGO membership is used.? Regular
equivalence relations are constructed for trade, while state degree centrality is used for IGO
membership. The REGE algorithm is also used to form regularly equivalent trade relations.
Regular equivalence relations based on trade are coded on an ordinal scale from 1-5, with the
lower numbers representing less dense clusters. The numbers representing equivalence
clusters are then added together for each dyad for a maximum score of ten for those dyads in
the most dense cluster, and a minimum of two for two states in the least dense cluster. 1GO
membership density is normalized and the lesser of the scores in the dyad is used. The
maximum density for any state is Mexico at .563 and the minimum is 0. The Neoliberal

model of conflict is below:

COTlfliCt = :8(25 + IBTrade Regular Equivalence + IBIGO + ﬂPolity + IBDefense +a

! Clusters are formed using UCInet.
2 Construction of these variables is discussed more when describing the data.
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I use ordered logistic regression to estimate these models. The dependent variable is
ordinal, requiring an alternative to ordinary least squares (OLS) regression. Further, the
equivalence relations violate OLS assumptions of independence, as the equivalence relations
are derived from social network data that are inherently relational and dependent. Ordered
logit does not have the same assumption requirements as OLS, as ordered probit is a
maximum likelihood estimation method. This allows the model to be estimated without
introducing bias based on the dependence of the data. Further, MLE does not assume normal
distribution of the data as OLS does. A primary difference between OLS and MLE is that
OLS seeks to minimize the error between observations, whereas MLE seeks to provide the
parameter values that are most likely to have produced the data (Myung, 2003). MLE allows
us to estimate these models without running into the intractable problems associated with
OLS. As ordered logit incorporates these benefits and is designed for ordinal data, it lends
itself to this paper’s analysis.

The independent and dependent variable date are from 2010 and encompass the 195
countries recognized by the U.S. Department of State the same year. Table 1 provides a
depiction of the descriptive statistics for the dependent and independent variables. The
statistics for arms trade and trade are for the data used to construct the regular equivalence

relationships described above.
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Table 1: Descriptive Statistics

Conflict | Arms Trade | Trade IGO POLITY | Defense
Mean 0.01 5.03 .38 .36 0.69 1.47
Median 0 0 .00 45 1 1.00
Min 0 0 0 0 -10 0
Max 3 22508 87.3 .56 10 10
Standard 15 221.44 0.02 19 6.37 1.53
Deviation

The conflict data come from the Heidelberg Institute for International Conflict
Research’s Conflict Barometer, 2010. The report publishes data on intra- and interstate
conflicts for the year. Conflicts are ranked on an ordinal scale from 0-5. A score of 0
represents no conflict between states in the year, while a score of 5 represents military
conflict between two or more states. In 2010, there were no conflicts rated 5 between states,
with a max score of 3 for interstate conflict.

Conflicts are divided into two categories: non-violent and violent. There were 94
cases of interstate conflict in 2010. Those conflicts receiving scores of 1 or 2 are non-
violent, while those with scores between 3-5 are classified as violent. Conflicts between 1-3
are labeled latent, manifest, and crisis, respectively. While conflicts labeled 4 and 5 did not
occur between states in 2010, they are categorized as severe crisis and war, respectively.

A latent conflict is one in which demands are articulated by one of the parties and are
perceived by the other as such. There were 52 cases of latent conflicts. Manifest conflicts
are those using measures of preliminary to violent force, such as verbal pressure, threatening

violence, or imposing sanctions. There were 36 cases of such conflicts. Crisis is a tense
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situation in which at least one of the parties uses violent force in sporadic incidents. There
were six of these conflicts. Of the conflicts in 2010, the average level of conflict was 0.0115
and the median conflict score was two. The standard deviation is .14.

Figure 1 is a histogram of the data.® Note the histogram only depicts the cases in
which conflict occurred between states. A vast majority of cases did not experience conflict.

The result is a large left tail of peaceful dyads not shown in Figure 1.

Figure 1: Conflict
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Regimes. 1GO membership is a binary variable with a 1 indicating membership in the
indicated IGO. Table 2 shows the 1GOs used in the matrix.

Table 2: IGO Membership Affiliation
Intergovernmental Organizations

Organization for Economic Cooperation and Development

Signatories to the Geneva Conventions

World Trade Organization

Signatories to the International Covenant on Civil and Political Rights

Signatories to the American Convention on Human Rights

International Court of Justice

These IGOs are used as they provide a cross section of international 1GOs states can join.
This selection also excludes regional 1GOs that may give produce a regionally aligned world
as opposed to the international nature this analysis is interested in. The affiliation matrix of
state x IGO membership is multiplied by its transpose to produce a state x state matrix of
IGO membership. The resulting sociomatrix represents the number of shared 1GO
memberships of each dyad of states in the system, with a maximum score of 5 if two states
share membership in each of these 1GOs.

Trade data come from the International Monetary Fund. Trade is a directed variable
indicating exports from one country to another. The amount of goods and services traded
from one country to another (in USD) is divided by the exporting country’s total exports for
2010, producing the percentage of total exports sent to each country. This is done to make
the amount traded between small and large countries more comparable as $1 million

exported from a small island country may be a large portion of exports, whereas for the U.S.
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or Canada it is an insignificant amount. There are 27,777 trade relations with an average
percent of total exports of .378%. The median is .0015%. The minimum value is 0% and the
max is 87.3%, representing Djibouti’s total exports to Somalia.

Polity codes countries on a scale of -10 to 10 for regime type, with -10 representing
complete autocracy and 10 complete democracy. Scores of O represent “anocracies,” those
states with little form of government. Polity bases these scores on how leaders become
elected and the checks on power once elected. The lower polity score between the states in
the dyad is used.

Defense expenditure data comes from the Stockholm International Peace Research
Institute. The data reflect total defense expenditures as a percentage of national GDP in U.S.
dollars. The minimum spent on defense in 2010 was 0%, while the maximum was Saudi
Arabia at 10%. The mean is 1.47% and the median 1%. The absolute value of the difference
in defense expenditure of the dyad is used to represent the difference in power capabilities

between states.

Results
The results of the models support the hypotheses. The structural variables of arms

trade equivalence and IGO membership are statistically significant in the hypothesized
direction, and trade equivalence just misses significance at the .05% significance level.
These results indicate the structure of the international system is important in indicating
which states are more likely to be involved in conflict. In Neorealist theory, those states that
fill similar positions in the international system are more likely to be conflictual than those

that are dissimilar. For Neoliberals, these results indicate that those states more central in the
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international system are less likely to be involved in conflict, particularly with other central
states.

I conduct hypothesis testing using ordered logit for both the Neorealist and Neoliberal
models.* Regular equivalence relations based on arms trade are significant at the .01%
significance level in the Neorealist model, indicating that regularly equivalent states are more
likely to be involved in conflict than regularly inequivalent states when controlling for
regime type and defense expenditures. The “Log-Odds” section of Table 2 shows the results
of the models. The results indicate that regularly equivalent dyads result in a .61 increase in
the log-odds of conflict. The right side of Table 2 shows the odds ratio coefficients for the
models, as they are more easily interpreted than the log-odds. The odds ratio for arms
equivalence indicates conflict being 1.83 times more likely for regularly equivalent states
than inequivalent states. This lends support to hypothesis 1a that regularly equivalent states
experience similar levels of conflict. This result also lends support to Realist and Neorealist
theories of conflict positing that states near equal in power are more likely to be conflictual
than those in power imbalance.

In the Neoliberal model, the null hypothesis for IGO membership’s relation with
conflict can be rejected, as IGO membership is significant at the .001% significance level.
IGO membership has a negative relationship with conflict, indicating that when 1GO
membership increases, conflict decreases, when controlling for trade relations, regime type,
and defense expenditures. The odds ratio for IGO membership is .1, indicating that for a

one-unit increase in 1IGO membership, conflict is .1 times as likely; in other words, a

* | conducted the analysis using R.
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decrease in the likelihood of conflict. This lends support to hypothesis two that as centrality
in the international system increases, likelihood to be involved in conflict decreases.

While 1IGO membership is significant, trade equivalence just misses significance at
the .05% significance level. Though not statistically significant, the results below indicate
trade equivalence actually increases a state’s likelihood to be involved in conflict. This
would be contrary to the literature showing trade to be a pacifying factor between states.
Looking at the results here, this would mean that those states more reliant on another for
trade would be more likely to conflict than those less reliant. This could mean that when
states become more integrated through trade they conflict more over the terms of those trades
and how both sides benefit. However, this conflict could be of a lesser degree than violent
conflict, focusing on more trade conflicts such as tariffs or embargoes.

The conflict models in this paper measure two different types of systems, one based
on power and the other on multiple relations between states. While these models differ, the
results show that hypotheses derived from both paradigms hold. The Akaike Information
Criteria (AIC) can be used to interpret the fit of different models. Comparing the results
from the Neorealist and Neoliberal models show there is little difference between the two
models, as their AIC scores differ by less than one. Regular equivalence based on power in
the Neorealist model has a statistically significant relationship with conflict, indicating that
power positions in the international system are important when accounting for conflict
occurrence and involvement. Similarly, involvement with IGOs is important, as Neoliberal
scholars argue it should be. The results indicate that when at least one state minimally
involved in IGOs, conflict is more likely to occur. This supports theories that those states

more central in the system are generally less involved in conflict, and to a greater degree with
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other central states. While trade misses statistical significance, the results show it is
positively correlated with conflict. More research needs to be conducted regarding trade’s

impact on state involvement in conflict.

Table 3: Ordered Logist Results
Log-Odds Odds Ratio

Arms .61 1.83**

Equivalence (0.24)*

1GO -2.34 10+

(0.90)**

Defense -.07 -.10 .94 91

(.09) (0.09)

AlIC 993.08 992.39

** 001% Significance Level *.01% Significance Level
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Conclusions and Implications
While the results of this paper are important, further research needs to be conducted

regarding the effect of structure on conflict. Particularly, further research needs to be done
regarding trade’s effect on conflict. Previous research has shown trade to have a pacifying
effect between states; however, it was not significant in this research. Further, this study
only focuses on the year 2010. Time-series analysis should be conducted to further confirm
the results of this research.

The structure of the international system plays an important role in organizing
relations between states, as international relations scholars of both the Neorealist and
Neoliberal scholars have argued. This argument holds for multiple issues within
international relations, but perhaps none more important than conflict. This paper has shown
that structural characteristics of the system are an important factor in accounting for state
involvement in conflict, in both Neorealist and Neoliberal constructions of the international
system. While Neorealists and Neoliberals have differing arguments regarding the
international system and its effects on conflict, this research has shown that international
systems constructed on power and multiple relations between states are significant in
explaining state involvement in conflict.

This paper supports Neorealist arguments of conflict that argue equally powerful
states are more likely to conflict than those states experiencing power inequalities. This has
important empirical implications regarding international relations, particularly relations
between great powers. If equally powerful states are more likely to conflict, cooperation
becomes more difficult between powerful states in the system. However, the results also
indicate support for Neoliberal theories of conflict, indicating that when states share

membership in IGOs, their likelihood for conflict decreases. This lends support to ideas of
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linking states together in institutions in order to encourage cooperation between states. The
cooperative effect of tying states together through multilateral relations may impede the
conflictual nature of relations between states in equally powerful positions in the system.
Social network analysis provides a useful method with which to study international
relations from the systemic level. Empirical relations can be modeled between states,
allowing for the effect of structure to be modeled. Social network analysis improves upon
dyadic relations between states, as the entire system and a state’s position within that system
can be analyzed. To this point, social network analysis has only played a limited role. There
is much research within international relations that can be conducted using a social network
analysis approach, particularly examining agent-structure relations, and analyzing the
diffusion of phenomena such as conflict, democracy, and economic growth/decline

throughout systems.
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