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ABSTRACT

Social network analysis (SNA) is increasingly incorporated into the study of
International Relations, This incorporation has been partial, focused primarily on
methods, and separated from theoretical underpinnings. Scholars have treated nodes as
autonomous, asocial agents; assumed that ties exist from common characteristics or
affiliations; and reinvented existing theories while stripping them of their social context.
This chapter surveys the use of SNA in International Relations scholarship and assesses
its potential for reincorporating social relations in theory and practice. In theory, SNA is
fully compatible with relationalism, although care must be taken to understand agents
as socially situated and constructed. In practice, SNA has been implemented at odds
with relational sensibilities. Scholars impute networks from common characteristics or
affiliations (assumed to be static and concrete rather than dynamic and contingent)
instead of using direct ties; new measures are created without reference to existing
theories or tools; and network characteristics are reduced to units of analysis compatible
with methodological individualism. Yet, some studies are beginning to carefully and
slowly adopt the full analytic structure of SNA, including underlying theories.
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INTRODUCTION

Social network analysis (SN'A) has recently been re-imported into the study of
international relations as well as the study of politics more generally (Hafner-Burton,
Kahler, and Montgomery 2009; Victor, Montgomery, and Lubell 2017b; Lazer 2011).
SNA is a well-established set of social theories coupled to quantitative and qualitative
tools developed primarily in sociology over the past 50 years to map and analyze the
structural characteristics of networks. It is a part of the broader network analysis (NA)
family of approaches, parts of which do not involve social theory or mechanisms. Early
SNA work and some contemporary work in international relations (IR) and related
fields demonstrate the approach’s power and potential to contribute to international
political sociology (IPS), primarily via deeply relationalist theories and methodologies
as well as through treating intersubjectivity and history seriously. Qualitative and
small-n approaches in particular have demonstrated how network approaches reflect
these sensibilities, even contributing back to the broader SNA literature through novel
theoretical contributions derived from their analyses. Such approaches—by virtue of not
relying on large-n network data—tend to center relations, social theory, and history. By
contrast, while some quantitative SNA approaches have helped to inject relational as
well as intersubjective and historical elements into IR in general and statistical studies of
IR in particular, in many cases the use of such methodologies has been individualistic,
asocial, ahistoric, or all three.

The power of quantitative SNA to contribute to IPS breaks down when scholars treat
networks as individually possessed, static, and concrete substances rather than social,
dynamic, and historically contingent relations; when new measures are created without
reference to theories or tools; and when network characteristics are reduced to single-
variable systemic, simple dyadic, or even monadic analyses compatible with
methodological individualism. Tools are being applied in a particularly widespread
breakout of “instrumentitis” that is most prevalent among a group of current and
former physicists, leading to shallow analyses that disregard the social nature of the
data or ignore highly problematic nonrandomly missing observations.

Yet some studies are beginning to carefully and slowly adopt the full analytic
structure of social network analysis (SNA), including engaging with underlying social
theories and their relational underpinnings. Moreover, quantitative methodologies have
now (mostly) caught up with theory and are able to simultaneously account for multiple
network mechanisms and the historical evolution of networks over time. While this new
trend towards adoption of SNA as a whole rather than piecemeal is largely in line with
IPS, certain tensions and incompatibilities still exist.

When political science scholarship refers to networks, it typically envisions them as
unitary actors, a form of organization that differs significantly from hierarchies and
markets (Powell 1990). The post-9/11 popularity of treating networks as an



organizational form has spawned tautologies (“it takes a network to defeat a network,”
McChrystal 2011, 69) as well as a whole cottage industry of books that claim to use
network analysis but treat “networks” as black boxes with binary (for example, “flat”
versus “hierarchical”) characteristics whose sole effect is to bestow influence upon
individuals (e.g., Szwarcberg 2015; Patel 2022).! By contrast, SNA treats networks as
complex social structures defined by a set or sets of ties (such as friendship, enmity,
common membership, or transactions) that connect nodes (e.g., individuals, groups,
corporations, or states). As such, network analysis can be usefully applied not only to
agents that are traditionally referred to as networks (e.g., transnational advocacy
networks, clandestine transnational actors, and networked governance) but to any kind
of social structure involving relational ties. Indeed, rather than assuming or asserting
that organizations have particular structures, SNA can be used to assess and classify
complex admixtures of hierarchical, network, and market relations, since no
organization is purely only one of these forms. For example, hierarchical organizations
inherently rely on informal networks to function (Krackhardt and Hanson 1993), and
networks of human rights international non-governmental organizations are much
more centralized than typically assumed (Murdie 2014).

SNA, or at least its tools, can be applied to phenomena that are not strictly social as
well; however, many of the theories and mechanisms are grounded in social theory, and
may (and often do) suffer when removed from a social context. Standard primers to
SNA theory and method (Scott 2017) and a comprehensive, if aging, methodological text
(Wasserman and Faust 1994) are widely used in both pedagogy and research; the latest
trends in methods are periodically released as updates (Carrington, Scott, and
Wasserman 2005; Knoke and Yang 2008; Scott and Carrington 2011).

SNA approaches are not exclusively large-n quantitative—important texts
concentrate on mapping small but empirically important networks (e.g., Krebs 2002;
Spindel 2018; Perliger and Pedahzur 2011; Montgomery 2005), or leverage particular
social network concepts to illustrate how certain groups gain or maintain power (e.g.,
Padgett and Ansell 1993; Padgett 2016; Goddard 2009; 2018; MacDonald 2014; 2018;
Nexon and Wright 2007; Obert and Padgett 2012) or elucidate the relationship between
networks and repertoires of resistance and violence (e.g., Staniland 2012; 2014; Wood
2008; Gade 2020; Mazur 2021; Parkinson 2013; 2016; 2023; Hundman and Parkinson
2019; Hundman 2016; Hadden 2015; Metternich et al. 2013). Some large-n work in this
vein has managed to center relations, social theory, and history (e.g., Dorff 2017; Mazur
2019). These pieces, in turn, have contributed back to social theory and network analysis
more broadly. However, quantitative SNA in IR is my main focus here since the
pathologies associated with importing SNA are most prevalent and damaging in

1If the word “organization” can be substituted for the word “network” throughout a
piece without any loss of meaning, it’s not network analysis.



quantitative approaches, which represent the vast majority of network research in IR.

Below, I first recount a brief history of the use of quantitative network analysis in IR.
I then discuss how network analysis relates to relationalism in the abstract, followed by
examples of contemporary work that diverge from relational sensibilities both inside
and outside IR. I end by reviewing recent promising developments in methodology and
outline guidance for future work.

HISTORY: THE SNA (RE)TURN IN IR?

SNA itself has a lengthy and often-forgotten tradition in IR, a particularly apt irony
given its potential to take history seriously. Early pioneers worked on examining the
emergent structure of the international system between states resulting from ties
derived from trade, international governmental organization (IGO) membership,
diplomatic exchanges, and diplomatic visits (Savage and Deutsch 1960; Brams 1966;
1969; Skjelsbaek 1972; Christopherson 1976). Brams’ piece is particularly remarkable,
since it investigated three types of data that are still some of the primary sources for
international social network analysis today: trade, IGO membership, and diplomatic
exchanges. Moreover, it uses some of the same general approaches commonly used
today, including rudimentary community detection. The membership of these groups in
this early analysis indicated the strength of geography and colonization in determining
the structure of international exchanges. Nevertheless, these early pieces mostly
observed the structure of the networks rather than using network analysis to test
structural theories or predict outcomes of interest.

The next wave of researchers in this particular branch of SNA focused their tools on
testing theories of dependency, imperialism, development inequality, and world-
systems theory. Some used blockmodeling (simplifying complicated networks into
exclusive “blocks,” groups of states who have stronger ties to each other than to states in
other blocks) to determine the socioeconomic structure of the international system, first
dividing the world into groups that shared ties to each other (or to other blocks), then
measuring the inequalities across or within such block (Snyder and Kick 1979; Breiger
1981; Nemeth and Smith 1985; Faber 1987; Peacock, Hoover, and Killian 1988; Smith and
White 1992; Van Rossem 1996); this research continues today, primarily in sociology
(Kick and Davis 2001; Beckfield 2003; Mahutga 2006; Hafner-Burton and Montgomery
2009), although there has been a resurgence of interest due to the development of
advanced community detection (Lupu and Traag 2013; Greenhill and Lupu 2017; R. E.
Kim 2013; Gomez and Parigi 2015; Haim 2016). Others have used the world city system,
rather than states, as their object of analysis (Smith and Timberlake 2001; Alderson and
Beckfield 2004; Choi, Barnett, and Chon 2006; Lee 2013), while still others concentrated
on the determinants of international trade from network characteristics such as
structural autonomy or embeddedness in the IGO network (Sacks, Ventresca, and Uzzi



2001; Ingram, Robinson, and Busch 2005). The main methodological text for social
network analysis even included a trade network as one of the five sample networks
(Wasserman and Faust 1994). Yet much of this research was published in sociological or
multidisciplinary journals rather than political science or international relations ones.
Indeed, citation maps of political networks reveals a divided field, with American
Politics, Public Policy, and International Relations bridged by sociological works (Victor,
Montgomery, and Lubell 2017a). This points to a possible cause of the lack of
recognition of this work in mainstream political science despite its quantitative cachet:
the accompanying social theories either never gained much of a foothold or
subsequently receded in popularity in political science and international relations.
Moreover, a longstanding preference for linear and mechanical causation combined
with a contemporary infatuation with causal identification in political science is at odds
with most network approaches. Networks are an ideal way to engage with complexity
and systems, both of which are anathema to linear models; network analysts are
comfortable with a wide set of approaches to causality (Fowler et al. 2011; Rogowski
and Sinclair 2017) that do not fit well with many political scientists’ notions of reality as
a set of simplistic interactions (AKA “general linear reality,” see Abbott 1988).

Ironically, some of this early work fits much more closely with the relationalist
project then most of the contemporary literature. In part, this is due to the nature of
relationalism: while some aspects of the project are new to IR (in particular, treating
relations as prior to entities), intellectually it has a great deal in common with work in
the 1960s and 1970s by scholars such as Karl Deutsch, who emphasized social structures
such as security communities rather than individual motives in IR. It is no accident that
Deutsch is one of the few political scientists highlighted in Linton Freeman’s history of
the development of social network analysis (Deutsch 1957; Freeman 2004). Moreover,
the proper use of these tools can help to break down rigid assumptions regarding pre-
existing structures; for example, while world-systems theory is holist in its assumptions
about core-periphery structures, SNA can bring a relationalist sensibility by testing
whether these assumptions are correct, potentially uncovering more complex social
structures between a larger number of groups.

THEORY: OVERLAPS AND DISJUNCTURES BETWEEN NETWORK ANALYSIS AND
RELATIONALISM

As the “relational turn” in international politics groups together a number of
different approaches that share certain sensibilities but differ on methodological
approaches, the compatibility between network analysis and relationalism depends
upon how narrowly or broadly relationalism itself is defined. Here I adopt the guideline
that “Relationalist modes of inquiry hold that relations should be treated, either
analytically or ontologically, as prior to either individual agents or aggregate



structures.” (Nexon 2010, 100) While social network analysis is a mode of inquiry that
can potentially treat relations as analytically prior to individual agents, incompatibilities
arise when attempting to move from methodology to ontology in the quantitative
context.

This is partially a difference between theory and practice. In theory, there is no need
to make methodological or ontological assumptions about the existence of individual
nodes at a particular level of analysis. Nodes could be determined from a network
analysis of relations at a lower or higher level, from observations of interactions at a set
of sites or events, or with bootstrapping by following connections from a small number
of carefully chosen root nodes. For example, it may be unnecessary to assume the
existence of states in the international system in order to conduct an analysis of links
between such states, since the existence of states as nodes can be discovered from
analysis of flows at a lower level of material objects or people between and within
states. Using the “First Encounter between alien peoples” counterfactual (Wendt 1999,
108), simply by observing the motion of individuals and things, it would be possible to
come up with a list of geographically discrete entities within which more movement
occurs within than across those entities, which would probably correspond fairly well to
many, but not all, states. Consequently, it would be possible to infer the existence of
many nodes without assuming them in the first place.

To take the counterfactual a bit further, such an analysis would also diverge in
important ways from the traditional list of states in, for example, the correlates of war
(COW) data set (Correlates of War Project 2011). Micro-states that are highly dependent
upon their neighbors would likely be combined into regional units; European Union
countries would be more difficult to discern than, for example, Latin American
countries. The COW state membership data set itself is actually defined in terms of
relational data: prior to 1920, existence is defined in part by recognition from Britain and
France, using the “assume root nodes” method, and from 1920, is defined in part by
membership in the League of Nations or the United Nations, using the “use nodes at a
higher level of analysis” method.? Yet the problem with any of these approaches is that
some kinds of individual nodes have to be assumed in order to carry out this
bootstrapping exercise from either a lower or higher level. While this is not a unique
problem of network analysis vis-a-vis relationalism (almost all relational analyses need
to assume some kind of objects that relations happen between for methodological
purposes), the necessity of treating some nodes as ontologically primitive for the
purposes of quantification highlights the problem in this particular context. A
“polycentric” approach can potentially counter this by observing interactions at sites or
events, while including all nodes at multiple levels of analysis. Observations at a typical

2] thank Tanisha Fazal for bringing this to my attention as the cause of some
discontinuities in state membership.



United Nations General Assembly would certainly reproduce the international state
system, whereas the 2015 Paris UNFCCC Conference of Parties would produce not only
states but also a variety of non-state actors as nodes. At the very least, this kind of
approach can de-center states and allow the most “important” actors to emerge from the
events rather than from ontological assumptions (See, for example, Paterson et al. 2013).

SNA is also problematic at the methodological level for relational approaches,
although this is purely because of practice rather than theory. Analytically, social
network analysis allows for, but does not restrict practitioners to, treatment of relations
as the objects of inquiry. However, users in IR often quickly move from calculation of a
relational property of nodes such as centrality to treating these measurements
ontologically as monadic attributes of the nodes. This is closely related to the tendency
of methodological individualism to decay into ontological individualism, moving from
“for the purposes of my analysis I will treat states as unitary actors” to “states are
unitary actors.” Consequently, in fields like international relations that have been
recently dominated by such approaches, the implementation of social network analysis
has often resulted in network concepts being applied to traditional levels of analysis
such as individual states or the system as a whole rather than remaining analytically
relational. Moreover, social network theories are often discarded along the way in favor
of pre-existing IR theories (many of which are individualist) and therefore are
potentially a poor fit for the methodologies.

Assumptions, Assumptions

In recent years, SNA has been (re)discovered by mainstream political scientists
(Victor, Montgomery, and Lubell 2017a; Hafner-Burton, Kahler, and Montgomery 2009;
Lazer 2011). At the same time, the measures used have become more decoupled from
network theory as well as relationalism. Instead of treating SNA as an integrated
methodology with dense connections between theories and tools, it is being used as a
set of standalone tools. While the use of blockmodeling to determine inequality and
core-periphery structures was a natural union between method and theory, an overlap
that arose “...from the interest of each approach in identifying nations’ positions on the
basis of their overall location in multiple world networks,” (Breiger 1981, 375) new
efforts are frequently an attempt to marry old IR concepts to network methods rather
than to adapt existing theories that relate network structures to outcomes of interest.
This amounts to a shotgun wedding: while there is a great deal of interest in the couple
and their forthcoming offspring, the depth and longevity of the relationship as well as
the amount of care that will be provided for their children is somewhat in doubt. Uses
in IR have often involved imputing networks from similarities between actors rather
than measurement of actual ties (thereby assuming that shared monadic attributes
constitute relations), creating new measures without a theoretical basis, and
concentrating on monads, dyads, or systemic characteristics conducive to individualist



or holist approaches rather than relationalist ones.

Ideally, scholars would analyze direct networks (such as trade and diplomatic
relations) in which the data represents relational ties or affiliation networks such as
mutual membership in IGOs or alliances. Instead, some scholars have been imputing
networks from shared characteristics or attributes such as common democracy, ethnic
groups, or religion (e.g., Maoz 2001; Maoz et al. 2005; Lewer and Van den Berg 2007).
This assumes that nodes with those particular attributes form ties without considering
complicating interactions with other attributes (shared or not) or demonstrating that
sharing those attributes would lead to ties. While homophily (the tendency of units with
similar characteristics to form ties) is considered to be an important mechanism in
creating ties, assuming ties from homophily without demonstrating that the mechanism
is operating involves heroic assumptions. Sharing one particular identity does not imply
that individuals will automatically act towards each other in a positive way (indeed,
they may act negatively); due to the multiple, overlapping, and contingent identities
that are possible for any two actors, arguments about homophily and ties must be
carefully contextualized. Indeed, heterophily can also be an important mechanism for
creating ties: e.g., due to comparative advantage, countries trade unlike things rather
than like things.

Moreover, for the particular processes that many IR scholars are interested in (such
as conflict), it is networks that are generated as the result of interactions, not networks
generated from individual attributes, that seem to be important (Hafner-Burton and
Montgomery 2006). For example, the democratic peace appears to be a network
phenomenon rather than a dyadic one (Campbell, Cranmer, and Desmarais 2018). The
distinction is important: dyadic approaches treat each dyadic observation as
independent of all other dyads, whereas network approaches explicitly seek to measure
the multiple different processes through which the observation of one dyad is
dependent on the simultaneous observation (or non-observation) of others. Modifying
Emmanuel Adler’s phrase (1997, 347), the “democratic peace’ cries for a social network
explanation. Current attempts tend to treat common democracy as a binary dyadic
attribute, rather than as a possible group membership contingent on history,
intersubjectivity, salience, or the cultural content of ties (McLean 2016). Some steps have
been taken in this direction; for example, network approaches have demonstrated that
there is evidence that it is the democratic IGOs rather than the states in the democratic
IGO-state network that are socializing states to be less conflictual (Montgomery 2016).
Other results are contested, with some arguing that democracy itself spreads through all
IGOs (Torfason and Ingram 2010), while others find that it only spreads through
defensive alliances (Cranmer, Desmarais, and Campbell 2019). Still, much is lacking in
the way of narrowing down through what relational processes democracies come to see
each other as being in a commonly identified group (or not).

In addition to the imputation of networks from similarities, new measures are being



created that align much more closely with existing international relations notions rather
than with social network concepts. There is nothing inherently wrong with this; indeed,
this is a key area in which IR can contribute towards the development of network
analysis (Hafner-Burton, Kahler, and Montgomery 2009). For example, new systemic
measures have been invented, such as network polarization, a measure of how much
state networks overlap (Maoz et al. 2005; Maoz 2006). This variable is used in the same
way that, e.g., the notion of a hegemonic defense burden is used: as a single variable
that attempts to predict the general conflict propensity of the entire international system
(Oneal and Russett 1999). There is a solid theoretical basis in IR for the idea that
polarization might cause conflict: in particular, if military alliances are polarized (and,
possibly more importantly, rigid), conflicts may be more likely to occur due to a lack of
flexibility in the system to adjust to changes. However, this mechanism must be
demonstrated (just like any other cross-applied theory) to function in observed
networks such as trade or assumed networks such as shared religion or language.
Moreover, treating a system’s structure in a uniform way is contrary to both relationalist
approaches and social network analysis, which treat structure as a “lumpy” and
heterogeneous influence that has radically different effects on different groups and
nodes depending upon their positions in the system.

Apart from systemic characteristics, initial (re)uses in IR have tended to use the tools
of network analysis to measure qualities of states or dyads rather than groups. IR
scholars remain focused firmly on states as individual actors, a ‘substantialist” rather
than a ‘relationalist’ approach to IR (Jackson and Nexon 1999). Network characteristics
are often calculated for monads (various measures of centrality) or dyads (strength of
ties, common membership), then used as if they represented static properties that stand
on their own rather than contingent ties that have to be created and recreated constantly
by agents. Measures that are usually used as intermediate steps on the way to
discussing group membership and group properties, such as structural distance, have
been used to determine the similarity of networks of two actors in an attempt to predict
conflict. This reduces the complex notion of structural position to a generic sameness,
substituting the distance measure for other measures of sameness already used in IR
(Maoz et al. 2006; Signorino and Ritter 1999). It also assumes that structural equivalence,
which posits that similarity of position leads to similar behavior in general (Hafner-Burton
and Montgomery 2006; 2009), would also predict that nodes in similar positions will act
towards each other in particular ways, usually positively. Yet theories of cooperation (at
least with respect to position) require a measure of groupness, not a measure of
sameness; even if A and B are close, the entire population needs to be examined to
determine whether A and B are relatively close, and therefore inhabit similar ecological
niches. It will also depend on the particular roles are coupled to these similar structural
positions; for example, do two states that have ties to their former colonizer compete or
cooperate? The answer depends on context: are they competing for, say, limited trade



quotas, or are they pressed into a united front against exploitation to overcome the
malign influence of the tertius gaudens (Simmel 1950)? Not only positionality but
intersubjectivity and history matter here: have they coevolved over time to engage in
practices that cement their relationship as competitors or cooperators? Finally, the use of
the distance between two states as a raw “sameness” variable doesn’t allow for testing
of hypotheses about the relationship between the number of group members and their
tendency to conflict (Hafner-Burton and Montgomery 2006). Such uses are, nonetheless,
embedded in existing IR theory. This is, in part, the problem, since many IR theories
reduce complex logics to monadic, dyadic, or systemic hypotheses in the race to shave
one’s theories ever more parsimoniously with Ockham’s razor.

The Rise of the (Ex-)Physicists

These critiques of quantitative SNA work in IR have to do with a lack of
demonstrating mechanisms or incompatibility with relationalism rather than the total
abandonment of the origins of the data by physicists who are using network analysis to
analyze what they term the “World Trade Web,”(Li, Ying Jin, and Chen 2003;
Garlaschelli and Loffredo 2005; Duan 2008; Fagiolo, Reyes, and Schiavo 2008;
de Andrade and Régo 2018)—all published, weirdly enough, in Physica A. This odd
neologism is apparently an attempt to draw an analogy to the “World Wide Web” in
order to justify the use of the same tools that other current or former physicists have
been using to great acclaim and even greater citation counts (Watts and Strogatz 1998;
Watts 1999; 2003; Barabasi and Albert 1999; Barabasi 2002). This is a second departure
from relationalist approaches, since any underlying intersubjectivity and history
captured in the data is stripped out, leaving a set of relations without any real content or
context. While the separation of form from content was an early foundation of
sociological work in networks (Simmel 1908), the gains from this abstraction have been
almost entirely on the micro network scale (e.g., triads, cycles, strength of weak ties).
When moving to the macro scale and asserting that there are underlying similarities
between networks that (ostensibly) have similar network structures, new “findings” are
the result of surface-level analysis without any deeper insights.

These articles and books have the virtue of popularizing and bringing attention to
network analysis; yet the ‘discovery” of ubiquitous power-law distributions in networks
is similar to the recent political science ‘(re)discovery” of SNA: they largely take a very
narrow and ahistorical view of network analysis (Downey 2004; Urry 2004; Crossley
2005; Scott 2009). It is somewhat of a surprise that so much has been made of the
commonality of power-law distributions; such distributions arise because the
mechanisms that underlie the distribution produce mathematically similar outcomes,
not because they are somehow the same phenomenon. Two characteristics that both
have power-law distributions do not really have any more similarity than those that are
both normally distributed. Indeed, early research on power laws found the distributions
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to be “more normal than Normal” and “rather common and unsurprising” (Fox Keller
2005, 1063) While similar tools can be used to study phenomena with common
mathematical representations, lack of careful attention to the context, content, and
meaning of the networks in question can lead to apparent superficial similarities, which
seems to be what has occurred as these physicists engaged in “the enthusiastic testing of
those models on nearly every kind of network that researchers could imagine (and for
which they could locate machine-readable data on the structure).” (Downey 2004, 164).
A better phenomenological description of instrumentitis would be difficult to find. It is
unclear what the added value is of this work, other than throwing increasing computing
power at enhanced datasets, to the contributions that had already been made by the
original pioneers in random graph theory, small worlds theory, and the strength of
weak ties (Erdos and Rényi 1959; 1960; Milgram 1967; Travers and Milgram 1969;
Granovetter 1973; 1983).

The new “network science”® mania in physics, like the older “chaos theory,”* while
capturing the popular imagination, ultimately boils down to two things: networks can
be “scale-free” (meaning that degree distributions follow a power law: a few nodes have
most of the ties, while there is a long tail of nodes with few ties) or a “randomly
clustered” (clumps of highly-connected groups have few ties to other groups) small
world, or sometimes both. The requirements to be one or other are not high. However,
when actual power-law fits as opposed to speculative graphs were done, only 7 of the
24 discrete-data networks and 10 of the 24 continuous-data networks used in these
analyses were statistically significant at a generous p<0.1 cutoff (Clauset, Shalizi, and
Newman 2009). Follow-on work found scale-free networks to be empirically rare: only
4% of the networks studied were convincingly scale-free, and no social network studied
was more than weakly scale-free (Broido and Clauset 2019). As for small worlds, as one
text puts it, “Any network can be a small-world network so long as it has some way of
embodying order and yet retains some small amount of disorder.””(Watts 2003, 99)
Whether any real-world network does not meet this property is an exercise left to the
reader. Watts claims that physicists “are almost perfectly suited to invading other
people’s disciplines, being not only extremely clever but also generally much less fussy
than most about the problems they choose to study.” (Watts 2003, 61)° Yet this is

3 As with any other discipline that requires the modifier ‘science” at the end of it to
proclaim its scientific status, such claims should be subject to scrutiny: we need not refer
to “physics science,

4 Ultimately the last gasp of the old mechanistic-deterministic worldview: really,

s

chemistry science,” or “biology science.”

things interact in regular, predictable ways, we just can’t predict it because things are
complicated. Complexity theory has since broken with this determinism.

5 The author himself is entirely guilty of the same, but is trying to be conscientious
about it.
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precisely the problem: being less fussy about the problems means being less attentive to
the data itself; this is less the problem of not seeing the forest for the trees and more
seeing the forest as an inconvenient obstacle to the real treasure that lies underground
where alleged polymaths carry out poorly-theorized data fracking.® Treating ties and
nodes as static ignores the property that ties share with all structures: they are created,
recreated, and destroyed in a dynamic fashion through performances by agents.
Additionally, treating nodes and ties as homogenous ignores the historical trajectory
that led to the formation, maintenance, and possibilities for future dissolution of these
networks. Finally, they exclude the very real effects that power, domination, and
inequality have on these processes, as well as the intentions of the actors and the
meanings that these ties have for them.

Back to the Future?

More recent trends have indicated at least a partial movement back towards network
concepts more compatible with a relationalist approach rather than substantialist ones;
for example, indirect, third-party ties have become increasingly emphasized, although
these are coupled with international relations theories about information more often
than social theories of affect or social relations (Maoz et al. 2007; Dorussen and Ward
2008; Corbetta and Dixon 2005; Corbetta 2013; 2010; 2015; Corbetta and Grant 2012).
Newer network methodologies that attempt to account for network processes have
slowly been gaining more prominence, including latent space models (LSM) (Krivitsky
and Handcock 2008), stochastic actor-oriented models (SAOMs) (Snijders, van de Bunt,
and Steglich 2010), and exponential-family random graph models (ERGM) (For guides
to model selection, see Cranmer et al. 2017; Desmarais and Cranmer 2017). For example,
the latter can now account for many network mechanisms, including popularity effects,
reciprocity, inertia, similarities, differences, cycles, and triads. Importantly, history can
also now be taken into account in a fashion, since further extensions to the ERGM model
have allowed for studying time-based network evolution (TERGM) (Leifeld, Cranmer,
and Desmarais 2018) as well as generalized models that can handle valued ties
(GERGM) (Desmarais and Cranmer 2012). SAOM such as SIENA (Simulation
Investigation for Empirical Network Analysis) incorporate similar advancements, but
follow a more individual-based rather than relational model, modeling “choices” made
by individual nodes to proffer or accept a network tie. When SIENA was compared with
TERGM, the relational ERGM approach often provided a better fit even in a dataset
where the data generating process was thought to be individualistic, such as a
friendship network in a Dutch school class observed across multiple times (Leifeld and
Cranmer 2019). This suggests that other processes that are generally assumed to be the

¢I thank Sarah Parkinson for this turn of phrase as well as extensive suggestions
regarding qualitative network pieces in the literature review.
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result of individual choices may be better modeled through intersubjective, relational
processes instead.

Some new work is also following a more promising path, in part by using data that
is more “network-like” in character and by integrating social network theory as well as
tools. This is not to say that these forms of measuring or imputing ties are not
potentially flawed as well. One of the most widely-used network variables, mutual
membership in international institutions of various types (Russett, Oneal, and Davis
1998; Oneal and Russett 1999; K. Kim and Barnett 2000; J. H. Kim and Barnett 2007;
Moore, Eng, and Daniel 2003; Maoz et al. 2006; H. Ward 2006; Dorussen and Ward 2008;
Hafner-Burton and Montgomery 2006; 2008; 2009; Henke 2017), is an affiliation rather
than a direct tie. While it can (usually) be assumed that mutual membership in
institutions leads to more opportunities for mutual interaction and socialization
(Johnston 2001), this does not necessarily lead to positive ties, and so should be used
with some caution. One advantage of this data is that for IGOs, the data exists from 1815
through 1960 every five years, and from 1965 through 2014 for every year (Pevehouse et
al. 2020). Another question is whether the tie strength imputed from such affiliations is a
measure of some underlying affinity or whether it constitutes a tie in and of itself.
Membership is also problematic because, unlike underlying ties, it tends to be ratcheted:
international institutions rarely die or eject or otherwise lose members (Ingram 2006);
consequently, just as some neoliberal institutionalists view these institutions as
congealed power, network analysts must view these to some extent as congealed ties
(Hafner-Burton and Montgomery 2006).

Directly-measured ties are, for network analysts and relationalists alike, the most
valuable and least problematic (in terms of properly measuring ties) data. Recent efforts
have expanded the number of international datasets with directly-measured ties; three
stand out as existing for a sufficient number of years and countries as to be able to chart
changes and growth over time: diplomatic recognition, arms proliferation, and
international trade. Diplomatic recognition data is perhaps the most valuable, as it is
available for a long period of time (1817 through 2005) (Bayer 2006), is directed rather
than symmetrical (A’s recognition of B may be different than B’s recognition of A), and
even measures the strength of recognition (chargé d’affaires, minister, and ambassador).
It is also one of the least used as a network indicator; while some studies have used it as
a unit characteristic (Boehmer, Gartzke, and Nordstrom 2004; Jo and Gartzke 2007),
until recently few have used this data as a network. The latest work has employed
ERGMs and SAOMs to demonstrate the importance of reciprocity, sociality, popularity,
transitivity, and homophily in diplomatic relations (Kinne 2014; Duque 2018). There are
some weaknesses in this particular dataset; it is only recorded every five years, and it is
very dense (in the sense that most countries have relations with many other countries),
limiting its ability to be used for density-sensitive measures and concepts such as
betweenness or brokerage.
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Arms supply and proliferation data for small arms and light weapons (SALW),
major conventional weapons (MCW), and weapons of mass destruction (WMD) show a
great deal of potential for network analysis, but has so far been infrequently used apart
from visualizations or standard dyadic models (Kinsella and Montgomery 2017). There
are a few studies that have used ERGMs to account for network features of the global
arms market in MCW using the SIPRI data, which is available from 1950 through the
most recent calendar year, that demonstrate that while new trade relationships are
initially driven by network effects and security, transfers persist based on receivers’
military expenditures. Moreover, security considerations dominated during the Cold
War and after 2001, with economic considerations only becoming significant during the
1990s (Willardson 2013; Thurner et al. 2019; Lebacher, Thurner, and Kauermann 2021).

Trade data is only available from 1948 to the present, although it is also directed and
valued (as opposed to binary). Applying advanced network analysis tools to the dataset
have yielded some surprising findings: for example, LSMs have shown that workhorse
gravity models for trade do a poor job at fitting real-world data due to their lack of
network effects such as reciprocity and clusterability (M. D. Ward, Ahlquist, and
Rozenas 2013), and SAOM models have demonstrated that trade policies do not seem to
diffuse with trade itself (Mohrenberg 2017). Trade data is recorded for every year (a
significant strength), but suffers from missing values. While superb efforts have been
made to fill in the missing data (Gleditsch 2002), it does mean that using the sets
available in an unconscious manner is highly problematic.

RELATIONALISM AND SNA

There have been some recent promising developments in the use of SNA in IR. One
area in which IR scholars have moved ahead is in analyzing how network structures
affect behavior. While much of the sociological work involves mapping structures or
analyzing inequality, the concern of many political scientists with how these networks
affect behavior (whether of individuals, dyads, or groups) is a worthwhile goal for
social network analysis. In particular, scholars have been grappling with how network
structures (although often suffering from the problems enumerated above) affect
conflict (Maoz 2001; 2006; Maoz et al. 2005; 2006; 2007; Maoz 2010; Hafner-Burton and
Montgomery 2012; 2006; 2008; J. H. Kim and Barnett 2007; Corbetta 2013; Dorussen and
Ward 2008; Montgomery 2016). There is currently little consensus among these pieces as
to which particular aspects of international networks most affect conflict, and many of
them suffer from the methodological shortcomings enumerated in this chapter.
Nonetheless, there is a distinct trend to use theories and tools that are designed to
operate in tandem on data that is appropriate to use for network analysis.

While these recent developments have moved SNA back towards appropriate data
and theories and have applied them to outcomes of interest to IR scholars, it is unclear
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whether these developments also restore compatibility with relationalism. For example,
finding that the centrality score of a state in a network increases the likelihood of that
state initiating a conflict is only a partial movement towards a relational approach, since
although it does use a network attribute to explain conflict, it still posits that conflict as
being caused by an individual characteristic. A more relational approach, by contrast,
would attempt to locate a locus for action in the interaction between two states, perhaps
by looking at their relative centrality scores (e.g., Hafner-Burton and Montgomery 2006).
Some types of centrality scores are more relational than others; for example, degree
centrality simply sums over all direct incoming ties, whereas eigenvector centrality
weights those incoming ties by the importance of each of the nodes from which the ties
come. Consequently, the latter takes into account all of the ties in a connected group,
rather than simply the direct ties, making for a relational analysis that incorporates an
entire subsystem of relations rather than each node’s immediate neighborhood.

Certain incompatibilities will likely always remain between relational approaches
and SNA. In particular, there is an inherent problem with coding for quantitative
analysis, in that it requires a freezing of meaning and a significant degree of abstraction,
both of which are contrary to a thick relational approach. The bootstrapping problem for
identification of nodes prevents a complete ontological commitment to treating relations
as prior to entities as well. Finally, in practice, much of the data that is and will be used
for SNA tends to be somewhat problematic from a relational ontology perspective,
whether due to assumptions about the static nature of relations required to use the data
as network ties, missing data, or using data that has been abstracted from its original
meaning.

Overall, the revival of SNA in IR has been highly uneven; fitting SNA into IR has
been mostly resulted in the theories associated with SNA getting short shrift rather than
an expansion of IR theory beyond its traditional concerns with the monadic, dyadic, and
systemic. This is rather unfortunate, as SNA has a great deal of promise for dealing with
mid-level systemic analysis: what is called variously the “micro-structure” rather than
the “macro-structure” (Wendt 1999, 12-13), the “...meso levels that are neither wholly
micro nor macro” (Victor, Montgomery, and Lubell 2017a, 8), or (most simply) the
interaction or transaction level of analysis, which is exactly where relationalism has the
best chance of succeeding. Nevertheless, recent simultaneous moves towards analyses
of conflict in IR and back towards the SNA theories that are tightly coupled with SNA
tools demonstrate the so-far unrealized potential of SNA to contribute towards a
relational IR.
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