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ABSTRACT 

International relations scholars have taken an interest in isolating and measuring the 

causal impact of norms. But, a key challenge has been to conceive of norms in a way that is 

independent of the effects attributed to them. I assume the neoliberal understanding of complex 

interdependence reflects international norms. Social Network Analysis (SNA) is used to model 

this structure of complex interdependence. The structure of complex interdependence is based on 

multiple types of relations between states, including military, economic, diplomatic, and 

sociocultural links. This structure measures the impact of norms on states’ policies. I argue that 

states’ policies generally conform to the structure of the system, or international norms. I look at 

the specific policy actions of states in the security, economic, sociocultural and environmental 

spheres.  I use exponential random graph models (ERGMs) to isolate the cause of the 

international structure on state behavior. My findings are that international norms, reflected in 

the structure of the system, have a distinct and meaningful impact on state behavior. International 

norms significantly pressure states to conform on policies regardless of issue dimension. 

Ultimately, this paper presents tools, SNA and ERGMs, which can be used to isolate the cause of 

international norms. 
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1. When Do States Violate International Norms? 

The robust literature on international norms addresses a broad set of issues.  Despite the 

extensive research done on international norms, a key challenge has been to conceive of norms in 

a way that is independent of the effects attributed to them (Legro, 1997).  Much of the research 

has focused on how norms emerge and how they spread. Thus, the causal strength of the norms 

themselves has been largely neglected. Scholars tend to implicitly adopt the idea that norms that 

emerge are inherently robust. The definition of a norm implies the conformity of states.  But still, 

we tend to assume that some norms are more effective than others, that some norms constrain 

state behavior more than others.  This assumed and theorized variability of norms has led to 

many to attempt to isolate and identify the causes and effects of these international norms. 

Among the more commonly discussed questions are the conditions under which norms 

emerge (see Hyde 2011; Finnemore & Sikkink 1998) and how norms spread, or diffuse, across 

the international system.  The latter considers both the spread of norms from state-to-state 

(Walker 1969; Rose 1993; Cao 2010; Dolowitz 2000; Dolowitz & Marsh 1996; Hyde 2011; 

Lazer 2005) as well as through IGO networks (Brewington, Davis, & Murdie 2009; Carpenter 

2007a, 2007b; Finnemore 1993; Lake & Wong 2009; Moore, Eng, & Mark Daniel 2003; Stein 

2009).  Most scholars implicitly adopt the view that states will conform their behavior to 

international norms.  Those doing so either subscribe to the constructivist position that 

international norms reflect a growing homogenous normative culture among states (Kratochwil 

1984; Wendt 1987; Adler 1991; Finnemore 1996a, 1996b; Finnemore & Sikkink 1998) or the 

neoliberal institutionalist position that states conform in order to avoid international sanctions, 

costs to their reputation, or to gain the long-term benefits that accrue from the institutionalized 
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relationships within which the norms are embedded (Keohane 1984, 1989; Axelrod 1986; 

Axelrod & Keohane 1993; Mitchell 1994; Klotz 1995). 

There is, however, a literature challenging these assumptions.  While it is tempting to 

categorize this literature as realists, not all who question the tendency of international norms to 

constrain state behavior adopt the realist assumption that states conform with international norms 

only when doing so is in their self-interest (Gilpin 1981; Mearsheimer 1995; Schweller & Priess 

1997; Ruggie 1998).   Indeed, many neoliberal institutionalists and constructivists have noted 

that states can and do violate international norms.  While most arguments for why this occurs are 

tautological - that is, that states do not violate robust norms, robust being defined as norms that 

are not often violated (Kratochwil & Ruggie 1986; Kratochwil 1989; Dessler 1989; Keohane 

1989) – some have attempted to identify factors such as the ambiguity or durability of the norm 

(Legro 1997; Shannon 2000). 

Nevertheless, the considerable attention in the literature devoted to isolating the causes 

and effects of norms has yet to come to a consensus as to how to appropriately measure norms 

themselves.  The purpose of this paper is to fill this lacuna in the literature.  I propose in this 

paper a way to conceive of norms that is independent of the effects attributed to them. The aim 

of this study is to answer the question: Under what conditions do states violate international 

norms?  I apply social network analysis (SNA) to this research question.  Following Keohane 

and Nye (1989), I assume the structure of the international system is defined by complex 

interdependence based on a web of connections across multiple spheres of interactions between 

states. I argue that international norms and expectations are reflected in the structural tendencies 

defining relations between states.  When states violate these norms through specific policy 

actions, these structural tendencies are no longer significant predictors.  Thus, I treat the structure 
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as an independent variable and a specific policy action of the state as the dependent variable. My 

theory is that there are three general structural forces shaping international norms, security 

(realist), economic (neoliberal), and ideational (constructivist). I argue that though the 

international network structure is defined economically, the primary interests of countries are 

security interests.  I contend that ideational factors are largely domestic and thus, the structure of 

international norms is weaker at forcing conformity than economic or security issues. I use 

homophily networks to measure specific policy actions. I look at specific policy actions in the 

spheres of environmental, humanitarian, human rights, economic and security positions that 

states adopt.  

There are two units of analysis in this study. The primary unit of analysis is the dyadic 

interaction between two states, i.e. the amount of trade between the U.S. and China.  The second 

unit of analysis is the characteristics of individual states themselves, i.e. their GDP. 

Homophily networks are networks that represent a policy convergence between states.  

This policy convergence represents a shared value system or set of norms. Here, I am making a 

departure from the commonly used understanding of homophily. That is, homophily is the idea 

that nodes in a network tend to connect with those that have similar attributes, i.e. birds of a 

feather flock together.  Instead of looking at homophily within networks, I look at fully 

connected subsets of a larger network where there is shared policy action of individual states. 

Therefore, a homophilly network is a fully connected subset. I use homophily networks to 

identify where there is a policy convergence between states.  

I posit in this paper that states are more likely to conform to international norms on 

security issues.  While my thesis is generally in accord with the realist view that national self-
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interest is most at stake on questions of “high politics” related to security, my argument is 

structural. 

The organization of my paper is structured as follows.  First, I further explore the 

literature on how policies diffuse and when they converge in the international system. This gives 

me a method of separating what policy actions theoretically constitute a norm, and what policy 

actions are violations of these norms. I then review social network analysis as a methodical tool 

that I use to measure the structure, and hence, international norms.  From here I am able to derive 

a theory that marries a sound theoretical understanding of norms with the appropriate empirical 

tool to measure these norms, social network analysis. In doing so, I am able to effectively use a 

conception and measurement of norms that is distinct from the effects attributed to them.  My 

general hypothesis is that states that are more embedded within the structure are more likely to 

conform to norms.  Additionally, states will be less willing to violate security norms, followed by 

economic norms and then ideational norms. However, I still expect there to be a pressure to 

conform to norms across issue dimensions.  I test this argument on multiple policy issues.  

Specifically, I examine states that supported the US invasion of Iraq, recognize international 

property rights, do not allow child labor, recognize gender equality, and states with increased 

C02 emissions. I construct homophily networks for each of these areas where there is a policy 

convergence between states. These five homophily networks are the dependent variables. I use 

data that represents 12 interactions between states to measure the structure. These 12 structural 

networks represent my independent variables.  I then use exponential random graph models 

(ERGMs) to predict the likelihood of a states’ participation in the homophily network based on 

the structure of the system.  



5 
 

In short, I take a purposefully structural approach to answer when states violate 

international norms.  My broader argument is that the neoliberal structure of complex 

interdependence is influencing state’ foreign and domestic policy actions.  I argue that states 

policies generally conform to the structure of the system. On another level, I am arguing there is 

variability on how the norms affect policy actions within various policy areas.  But the major 

contribution of this paper is that I propose a tool to measure and an understanding of norms that 

is independent of the effects attributed to them. 

 

2. Policy Diffusion and Policy Convergence 

For quite some time, scholars in international relations have shown considerable interest 

in the growing interdependence among states that defines globalization.  As Keohane and Nye 

(1989) took pains to note, interdependence is more than mere connectivity; interdependence both 

constrains states and renders them mutually vulnerable.   In particular, states are unlikely to be 

able to use force to achieve their ends when they are highly interdependent, a condition Keohane 

and Nye label complex interdependence.  Indeed, in their view, states may only resort to force 

when their inter-connectedness is “thin.” 

From the Constructivist perspective, interdependence not only involves the movement of 

goods and people, but it is attached to the flow of ideas and values as well (Simmons, Dobbin & 

Garrett, 2006).  State behavior is influenced by the ideas and policies of other states.  These in 

turn further constrain state behavior as they become commonly accepted norms across the 

international system.  Thus, interdependence is attended by growing homogeneity of norms 

(Wendt 1987).  This accords with a well-established literature in the social sciences arguing that 

individuals act in conformity with the expectations of those with whom they are relationally 
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connected (see McPerhson, Smith-Lovin & Cook 2001; Lazer, Rubineau, Chetkovich, Katz & 

Neblo 2010). In political science, studies of survey respondents reveal a tendency toward 

political homophily within social milieu (Huckfeldt, Johnson & Sprague 2002, 2004; Huckfeldt, 

Mendez & Osborn 2004; Huckfeldt, Plutzer & Sprague, 1993; Huckfeldt & Sprague 1987, 1991, 

1995).   

The restraining effect of norms raises the question of how policies, within which norms 

are embedded, diffuse across the international system.  The literature on policy diffusion defines 

it as a process by which states adopt similar norms and patterns of behavior under conditions of 

interdependence in the international system (Berry & Berry, 2007; Elkins & Simmons, 2005; 

Rogers, 2003; Simmons & Elkins, 2004; Weyland, 2005).  The most commonly identified 

motive forces of diffusion are learning (Elkins, Guzman & Simmons, 2006; Gilardi, 2010; 

Gilardi, Füglister & Luyet, 2009; Meseguer, 2009; Weyland, 2005, 2009), competition (Elkins, 

Guzman & Simmons, 2006; Garrett, 1998; Simmons & Elkins, 2004), and social emulation 

(Bearce & Bondanella, 2007; Checkel, 2005; Hooghe, 2005; Kelley, 2008; Tolbert & Zucker, 

1983).  Learning occurs when states take lessons from the policy experiences of others; 

competition occurs when states react to one another in order to retain resources (e.g., tax policy), 

and emulation involves states adopting policies owing to their social acceptance.  Coercion has 

also been identified as a driver of diffusion, particularly in regards to conditions placed on loans 

by international financial institutions (Biersteker, 1990; Brooks, 2005, 2007; Weyland, 2007) 

and European Union conditionality (Mattli & Plümper; Schimmelfennig, 2008; Schimmelfennig 

& Sedelmeier, 2004).     

Diffusion has been studied across a very wide set of norms, policies, and institutions. 

These issues cover both security and non-security issues.  Studies of the diffusion of values and 
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policies related to security issues include war (Most & Starr, 1980; Buhaug & Gleditsch, 2008), 

terrorism (Horowitz, 2010); and military organizations (Resende-Santos, 2007).  Studies of 

diffusion of norms and policies related to non-security issues include democracy (Brinks & 

Coppedge, 2006; Elkins, 2010; Gleditsch & Ward, 2006; Leeson & Dean, 2009;  Starr, 1991; 

Weyland, 2009, 2010), labor rights (Greenhill, Mosley & Prakash, 2009), IGO management 

(Grigorescu, 2010), and election monitoring (Kelley, 2008). 

The fact that the literature includes analysis of diffusion of policies related to both 

security and non-security issues reflects the Neoliberal institutional view that there is no 

hierarchy of interests (Keohane and Nye, 1989).  In essence, states are no more sensitive to nor 

less constrained by norms related to security policies than any other type of policy.  Moreover, it 

assumes that international structure has a greater effect on state behavior than do domestic 

factors (see Marsh & Sharman, 2009, p. 279).  Constructivists argue similarly that norms 

embedded in structure exercise a powerful effect on state behavior. Only Realists counter these 

claims, focusing on the importance of agency and asserting that states will oppose international 

norms when their interests dictate that they do so.  Moreover, Realists assert that security is the 

policy area in which this is most likely. 

These debates carry over when the research agenda moves from studying the process by 

which policies spread across the system to the outcome.  The policy convergence literature 

argues that, as a consequence of policy diffusion, there is growing policy homogeneity across the 

international system (see Drezner, 2001).  Given the assumption of a link between policy and 

action, this means that states are increasingly acting in accordance with the same norms.  This 

accords with the argument that globalization has created structural changes in the international 

system that are resulting in a single economic, political, and social community.   
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In effect, structure accounts better for state behavior than do domestic factors.  As a 

consequence, the trend is toward convergence expressed as policy and behavioral conformity. 

Echoing the concerns of Karl Polanyi (1944) about the pernicious effects of unbridled market 

forces attending globalization, many scholars point to a particularly strong impetus to conformity 

on economic issues (Katzenstein, 1985; Hall, 1989; Goodman & Pauly, 1993; Woods, 1995; 

Rodrik, 1997; Hirst & Thompson, 1999). Others contend that ideas provide an equally strong 

impetus to conformity on any number of issue dimensions, not just economic (Haas, 1992; 

Goldstein & Keohane, 1993; Wapner, 1995).  They argue that international governmental 

organizations play an important role assuring conformity (Strang & Meyer, 1993; Finnemore, 

1996b).  

However, not all scholars agree that domestic factors take second place to structural 

forces in the determination of state behavior.  Many contend that agency still matters (Keohane, 

1984; Axelrod & Keohane, 1993). 

   If structure trumps agency, then we would expect states would seldom, if ever, violate 

international norms.  Moreover, whether the pressure for conformity is economic, as in the 

Neoliberal view, or ideational, as the Constructivists would have it, states’ actions would be 

correlated with the structure defining the norms of the international system (Drezner, 2001).  The 

converse would be true if agency is important. An important question, however, is how salient 

agency is.  The more salient, the less likely states’ actions are correlated with system structure. 
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I test the argument that the actions of states are homophilous and that they are correlated with the 

structure of the international system.  Moreover, I test the argument that this is the case whether 

the question rests in the security or a non-security dimension.   

An emerging literature applies homophily networks to actors in international relations. 

The general argument is that the interaction between states is related to an unobserved latent 

space in which they are highly connected.  Conditional on the latent space, the actions of states 

are independent (Ward, Stovel & Sacks 2011).   

In international relations this latent dimension is defined by a set of shared values 

between states.  Those states sharing fundamental values are more conformist; those that do not 

are less conformist.  The policy space determines if states are conformist.  However, if state 

action is not determined solely by international norms embedded in the structure of inter-state 

relations, and domestic norms are important, then state action may not be conformist.  Realists 

assert this is highly likely on security issues, a policy dimension on which the state’s rational 

self-interest is pre-eminent.  Thus, for example, the United States was willing to violate 

international norms in the 2003 invasion of Iraq. 

However, the opposite argument can be made, that states are more likely to be non-

conformist on non-security issues.  For the vast majority of less powerful states, the pressure to 

conformity is much higher in relation to issues such as non-proliferation and the war on terror.  

In contrast, they are more likely to violate international expectations with less chance of 

international sanction on human rights or the environment.   Thus, states are more conformist on 

security (high salience) issues.  Political actors, individuals, are less likely to violate collective 

norms and expectations when there is a higher level of group pressure not to do so. That will be 

the case on higher salience issues, like security.  States will therefore only do so if they 
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experience sufficient enough counter-veiling domestic pressure (against the international 

pressure to conformity).    

 

3. Applying Network Analysis to International Relations 

Most international relations scholars recognize that structure has an impact on state 

behavior.  However, there is still no consensus on the exact effect of structure, or even the exact 

makeup of the structure of the international system.  On a fundamental level, the structure 

international system is defined by anarchy (Waltz, 1979). Thus, the structure is not defined by an 

international governing body, but rather the relations between countries.  These relations are 

connections based on diplomacy, military and economic relations, sociocultural influence, and 

recognition of international law among other links (Keohane and Nye, 1989). Nevertheless, 

much of the study of the international system using network analysis has been limited to looking 

at alliances, trade, diplomatic ties, and membership in IGOs (Hafner-Burton, Kahler, and 

Montgomery, 2009). 

Given that much of the theoretical literature defines structure in relational terms, network 

analysis lends itself as the perfect empirical tool to test the effects of structure. Network analysis 

uses graph theory to measure the impact of relationships between nodes. Nodes can be used to 

represent individuals, businesses, organizations, or for my purposes, states. Edges represent the 

connections between nodes. The series of connections between nodes and states can be mapped 

and studied.   

Network analysis was first introduced used by sociologist in the 1950s and has been 

largely used to analyze the social interactions between individuals.  Paul Erdos and Albert Renyi 

(1960) theorized that connections between nodes were random.  However, many observed 
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networks did not appear to be random, but tended to follow some pattern. Wattz and Strogatz 

(1998) reasoned that networks tended to form ‘small worlds’ or cluster into smaller groups. 

Albert-Laszlo Barabasi and Reka Albert (1999) showed that the majority of real-world networks 

were not random or small-worlds. Rather, many networks tended to be “scale-free” networks, or 

networks where the degree distribution followed a power-law distributions (Barabasi and Albert 

1999).  They argued that individuals had an interest in connecting to the most connected nodes 

thus making the most central nodes even more connected, or popular. In fact, many real-world 

human systems tend to follow a scale-free distribution. 

As our understanding of networks advanced, efforts were made to use various measures 

to look at the mathematical properties of networks (Wasserman & Faust, 1994).  These tools 

included measures that looked at the nodal characteristics to the properties of the larger network 

structure.  Various measures of centrality were introduced to look at how embedded a node was 

in a system, including degree centrality, closeness centrality, betweeness centrality, and 

eigenvector centrality.  Other measures looked at the larger network, including the network 

density, the level of clustering, or the average path-length.  

Still, network analysis has only recently been used to apply to political science and 

international relations. While there have been attempts to apply SNA to international relations, 

much of the research has been looking at structural properties of individual countries, such as 

their degree centrality.   Maoz and Kuperman (2006) were among the first to look at the 

structural effects on international conflict using SNA.  Others have since have used network 

analysis to look at the effect of structure on international trade (Manger, Pickup, and Snijders, 

2012), intergovernmental organizations (Hafner-Burton, Kahler, and Montgomery, 2009), 
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network diffusion in international relations (Zhukov and Stewart, 2012), and Kantian Peace 

theory (Lupu, and Traag 2012). 

Given the various dimensions of international relations, the structure of the system cannot 

be viewed as simply one network. Rather, the structure of the international system is a complex 

system made up of multiple types of relations and connections. Nor can each of these layers be 

collapsed into one network structure. Doing so would miss much of the nuance and distinct 

features of each layer of the structure. The structure of the trade network undoubtedly possesses 

unique characteristics by its very nature that would not be found in an IGO or migration network. 

Within international relations multilayer network analysis has been used to model international 

trade (Barigozzi, Fagiolo, and Garlaschelli, 2010), and international terrorist networks 

(Berlingerio, Coscia, and Giannotti, 2011).  

Nevertheless, much of the work on networks has analyzed the static properties of single 

layer networks. Network measures have been treated as static, causal variables that are regressed 

on some dependent variable (i.e. the effect of centrality on conflict).  However, analyzing 

structure by looking at merely static properties of individual attributes violates the dynamic and 

interdependent nature of networks (Hafner-Burton, Kahler, and Montgomery 2009).  Recently, 

scholars have begun to apply dynamic analysis tools to networks. One such powerful analytical 

tool is the exponential random graph model (ERGM) (Goodreau, Kitts and Morris, 2009). The 

power of ERGMs rests on its ability to look at both structural and nodal characteristics and 

effects present in a network.  Unlike a traditional OLS regression the ERGM does not carry with 

it the assumption of independent observations (Desmarais and Cranmer 2012). Thus, the ERGM 

can look deeper than just the descriptive measures of networks, but give us the possibility to 

analyze the causal mechanics that result in tie formation or deletion. ERGMs are a tool that can 
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be used to capture the processes at work in the various ideal types, including random graphs 

(Erdos and Renyi 1960), small worlds (Wattz and Strogat, 1998) and scale-free networks 

(Barabasi and Albert 1999). 

I use exponential random graph models (ERGMs) to determine the conditions states will 

violate international norms.  The purpose of an ERGM, in short, is to predict the likelihood of a 

tie forming between every pair of nodes. In this case, I am looking to see the likelihood that a 

state will conform to or violate an international norm given the structure of the international 

system. The benefit of an ERGM is it can account for network dependence.  Network 

dependence is the idea that tie formation is dependent on the formation of other ties.  In other 

words, interactions between states do not happen in a vacuum in the international system; they 

happen in the context of the larger international network.  

It is worth noting that different classes of ERGMs carry different dependence 

assumptions. ERGMs do not necessarily assume that ties are interdependent and that tie 

formation is dependent on other ties. However, I assume that a state conforming or 

nonconforming to a norm is dependent on other states. Thus, unlike with a normal regression 

model, the ERGM allows for the interdependence of observations. The ERGM can assume 

observations are inherently relational and interdependent. When looking at norms in the 

international system, it would be a mistake to assume that one country recognizing and 

participating in a norm is not dependent on others. However, much of the work done on 

analyzing norms in the international system fails to account for the relational and interdependent 

nature of norms. Some scholars have recognized the violation of the interdependence 

assumption, but until lately the statistical tools were not available to analyze networks while 

simultaneously accounting for network dependence. Maoz (2009) uses ERGMs to explain the 
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alliance and trade networks in the international system. Because many are starting to recognize 

that a standard regression violates the relational nature of networks, the field of political science 

is just beginning to use ERGMs for network analysis (Crammer and Desmarais 2010). 

Homophily networks representing norms in the system are dependent on the attributes of 

individual states and other networks in the international system.  An OLS regression would not 

allow for any of these assumptions. However, an ERGM allows for all these conditions, which is 

why it lends itself as such a powerful tool when analyzing the international system. Much of the 

work with these new methods has not been used to study international relations networks. 

In this paper, I use ERGMs to analyze the multilayered structure of the international 

system. But first, I construct the global system using network analysis based on a series of 

relational measures.  I then use this global structure to highlight international norms and 

ultimately explain when states violate international norms.  

 

4. Hypothesis and Theory 

This paper adopts a neoliberal understanding of the international system. I assume the 

structure is a self-help anarchic system that is defined by complex interdependence based on a 

web of connections across multiple spheres of interactions between states. Ultimately, the 

structure of the system is a network of relations between states acting in their own interests.  

Social network analysis presents itself as the perfect tool to measure this structure.  I map the 

international system using 12 types of relational data. While each measure captures some form of 

interdependence between two countries, these measures cannot be simply aggregated into one 

network (Kivelä , Arenas, Barthelemy, Gleeson, Moreno and Porter 2014). Rather, each layer of 
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interactions provides some unique insight on the structure of the international system.  Thus, 

each network is treated as its own structure and analyzed independently.   

I assume that international norms are reflected in this structure of complex 

interdependence. These international norms, in-turn, shape and constrain states’ international and 

domestic policies.  Still, states are acting out of their own self-interests.  This is not to say that 

conformity to an international norm is against a state’s interest. Rather, norms are inherently 

beneficial to a state’s interests for two reasons. One, norms reduce transaction costs between 

countries. That is, states do not need to bear the costs of forming ad hoc agreements each time 

they choose to interact. Instead, conformity to a norm allows states to cooperate without 

deliberate bargaining or negotiation. Secondly, norms provide states with more perfect 

information on how to act. Without international norms, states would be uncertain of others 

intentions or goals in the international system. Thus, norms achieve the interests of states by 

providing them with more perfect information. 

However, though I argue that norms are acting as distinct causal variables that are 

constraining state behavior, I accept that norms are still largely conventions. Because states are 

sovereign, they maintain the ability to act against international norms.  The structure of the 

system does not fully form the policy actions of individual states; states still have agency. While 

my argument is structural, I acknowledge that the structure is not the sole predictor of state 

action. Thus, the potential range of interests and possible state actions is large and variable. For 

this reason, state behavior seems random and is difficult to predict. Even further, the structure of 

the system in addition to other states’ behavior are influencing the behavior of any given state, 

which is simultaneously influencing the actions of other states and the characteristics of the 

structure itself. In other words, a state’s behavior is dependent on others states’ behavior and the 
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network.  This makes prediction very challenging.  However, I am not arguing that the 

international system is in chaos, but nor am I proposing a linear model on how the structure 

reflects international norms and predicts state behavior. Rather, state behavior is both structured 

and stochastic. State behavior is dependent on both the structure of the system and the attributes 

of states. The ERGM assumes for each of these factors.  So, I argue that both the individual 

characteristics of states, i.e. their GDP or polity score and the international system influence 

international norms.  These network characteristics reflect the international norms. Using this 

method, I measure the impact of both structural and domestic factors on state behavior and can 

compare their relative strength across issue dimensions. 

However, international norms are not a one-dimensional concept. International norms can 

take the form of environmental, humanitarian, human rights, economic and security policies that 

states adopt. Just as viewing the structure of the system as single layer of connections lacks 

nuance, analyzing norms without factoring in specific policy dimensions misses important 

distinctions on the nature of norms. Primarily, what causes norms to constrain and shape state 

behavior?  There is an internal debate that attempts to answer this question.  Constructivists 

assert that international norms are fundamentally rooted in ideas and the commitment to certain 

ideals. Neoliberals suggest that the economic pressure to conformity is the underlying strength of 

norms. Realists argue that because security is of paramount importance, the powerful states 

would pressure and coerce other states into conformity on security issues.  I accept the realist 

assumption that there is a hierarchy of issues and that security is at the top of this hierarchy. As 

such, the powerful leverage their position to coerce and pressure other states to conformity.  As a 

security issue, I hypothesize that states that supported the US invasion of Iraq are not violating 

international norms.  I argue that the US invasion was not an act of agency that was outside 
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international standards, but that the invasion was consistent with international norms. The United 

States used its powerful position as the most embedded state in the system to force conformity 

from other states.  As such, I expect the international system to be a predictor of the homophily 

network of states supporting the US invasion of Iraq.  I anticipate that each of the 12 layers of the 

structure will have a positive signed, statistically significant, coefficient with the states that 

supported the invasion. 

As stated previously, homophily networks represent a policy convergence between states. 

Thus, homophily networks represent a shared policy action of individual states. For example, 

states that supported the US invasion of Iraq in 2003, the ‘coalition of the willing,’ are a fully 

connected network of 49 states that all share a specific policy.   I assume that homophily 

networks of states that violate international norms are structurally different from the international 

system. I define violating international norms as non-conformity on any given issue dimension. 

This is not to say that economic and ideational forces do not constrain state behavior, just 

that security issues are of paramount importance to states. The strength of norms still exists on a 

multidimensional level. In order to increase wealth and advance their economies, states must be 

open to trade and participate in the international economy. This interest, while not as powerful as 

the existential, security interests, still has the potential to constrain state behavior. In fact, I argue 

that economic issues underlie the structure of the system primarily through international trade 

networks. In order to participate in these networks the state must recognize international 

economic laws.  I expect the homophily network of states that recognize intellectual property 

rights (IPR) to correlate with the international structure. Recognition of IPR is an 

overwhelmingly economic issue. Therefore, I hypothesize that the international system will be 

positively correlated with states that recognize IPR. I expect that the 12 layers of the structure 
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will have a positive signed, statistically significant, coefficient with the homophily network of 

states that recognize IPR. 

Furthermore, international policies appear to converge on more than just economic and 

security issues, but on issues rooted in ideals and values such as humanitarian, cultural or 

environmental issues.  I assert that growing homogeneity on ideational issues and increasingly 

singular normative culture is preempted by the underlying economic structure.  Therefore, when 

ideational norms come into conflict with economic norms, as with the case of states that 

condemn child labor, the economic interests will outweigh the idealist interest. I assume that 

because the most embedded states appear to recognize human rights, the international structure 

recognizes human rights and does not condone child labor. So, though I accept the premise of the 

growing normative culture between states leads to similar values and the structure of the system 

resembles those states that condone child labor. I argue that the foundational economic networks 

and interests carry more weight than the ideational ones.  Child labor lowers labor costs to the 

most central countries and provides an economic incentive that trumps a violation in human 

rights.  Thus, I hypothesize that international system will be positively correlated with the 

network of states that condemn child labor. I expect each layer of the structure to have a positive 

signed, statistically significant coefficient with the states that condemn child labor. 

On the other hand, when looking at a predominantly cultural or ideational issue rather 

than economic, i.e. gender equality, my expectations change.  The prevailing structural trend is 

to recognize gender equality. Therefore, those states where women have significantly less rights 

than men are structurally different than the structure of the international system. The difference 

between child labor and gender equality is that the foundational economic networks are not 

dependent on there being gender inequality as they are dependent child labor. So, in looking at 
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the homophily network of states with gender equality, I isolate the ideational impact of the 

structure on the policy behaviors of individual states. I expect to see that homophily network of 

states that recognize gender equality to be structurally similar to the international system.  

However, because social and cultural issues are not as strong as security or economic issues, I do 

not expect the relationship to be as strong. Still, I hypothesize that international system will be 

positively correlated with states that are gender equal. I anticipate that the 12 layers of the 

structure will have a positive signed, statistically significant, coefficient with the homophily 

network of states that are gender equal. 

Moreover, analyzing when states conform to environmental policy issues presents a 

different set of questions.  Environmental issues, unlike any of the aforementioned issues 

represent a collective goods problem. That is, environmentally friendly policies, on the 

international level, promise no private gains for a state. For example, if the United States opts to 

decrease C02 emissions, the entire world gains the benefit with only the United States bearing 

the costs.   However, many see the environment as an ideational issue as well, countries have an 

obligation to maintain the environment. Additionally, environmental issues are often tied very 

closely to economic policies. But ultimately, because environmental policy is a collective good 

problem, I expect the embedded states to leverage their position to force conformity from other 

states. For instance, Western Europe will withhold foreign aid or refuse to trade if countries 

ignore environmental considerations. However, the United States will not likely refuse to trade 

with China because the Chinese are increasing C02 emissions. Therefore, I expect the homophily 

network of states that are increasing C02 emissions to be structurally different from the 

international system. Nevertheless, limiting C02 emissions is damaging to the economic 

interests. So, I hypothesize that international system will be negatively correlated with states that 
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are increasing C02 emissions but the correlation will be the lowest of the above discussed issues 

because of the countervailing economic pressure. I expect the structure will have a positive 

signed, statistically significant, coefficient with the homophily network of states that are 

decreasing C02 emissions. 

Using social network analysis and specifically the ERGM, I am able to conceive of and 

measure the structure of the international system and the norms that emerge from this system. I 

then identify how these norms influence the specific policy actions of states across policy 

dimensions. I argue that the structure is a key predictor on when states’ policies converge in the 

international system. In the coming section, I lay out what type of connection each measure 

represents, their data source, how their probability distributions were determined, and how they 

are weighted and standardized. 

 

5. Constructing the Global System  

The unit of analysis is the dyadic relation between every pair of states. The 12 types of 

relational data generally fall into four forms of interactions, including, military, diplomatic, 

economic and sociocultural interactions. Military and security connections include arms trade, 

participation in Joint Military Exercises (JME), number of deployed personnel, and participation 

in United Nations Peacekeeping Operations (UNPKO). Diplomatic connections include 

diplomatic ties, participation in Intergovernmental Organizations (IGOs), and alliances.  

Economic interactions are represented by amount of electricity trade, oil trade, and total trade 

between countries. Sociocultural ties are measured by number of foreign exchange students, and 

the level migration between countries. While many of these measurements could fall into 

multiple types of interactions, for example, alliances are not just a diplomatic connection but a 
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military one or migration between countries is not just representing a sociocultural tie, but an 

economic one.  In fact, many of these measurements do not fall exclusively into one category. 

However, these measurements still give a loose representation of each form of interaction 

between states. 

Most the factors are measured on an interval scale. This allows us to depict and calculate 

the strength, or weight, of interactions between two countries. However, measuring at the 

interval level creates a new problem.  Having various measures with various scales and units-of 

analysis makes comparison difficult.  We cannot simply add two different measurements 

together. For example, we cannot add trade in U.S. dollars to the number of troops from one 

country deployed to another country. We must compare apples to apples. Thus, all values are 

then standardized based on their respective distributions, then normalized on a 0 to 1 scale to 

make them comparable.  

Further, I construct a network representing the structure of each relational measure. First, 

a 196 x 196 relational matrix is created to represent each possible bilateral exchange between 

any two countries. Each matrix alphabetically lists every country along each row and column, 

starting with Afghanistan and ending with Zimbabwe.  As stated above, the majority of the 

matrices are weighted, meaning the higher the weight, the stronger connection the two countries 

have. For example, the trade between the United States and China represents a much stronger 

economic connection, with a weight of 1.0 than trade between Algeria and Afghanistan, with a 

weight of 0.2644. It is worth noting that while each matrix includes all 196 countries, there is no 

matrix that has every country share a connection with every other country, a perfectly dense 

network.  If two countries do not share a connection their connection is weighted as 0.  

Additionally, the majority of the networks are directed, meaning, because country i buys arms 
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from country j it does not mean that country j buys arms from country i. Table 1 shows an 

overview of the descriptive statistics for each measure. (The standardized descriptive measures 

can be seen on Table 2). 

Table 1 - Descriptive Statistics 

Variable Mean Median Std. 

Deviation 

# of 

Edges 

Weighted Directed 

Arms Trade 1501132 82398 7405787 2471 Y Y 

JME 2.16 2 1.83 3144 Y N 

Alliances 2.9 3 0.3136 2496 Y N 

Deployments 4144302  15151 116 Y Y 

UNPKO 1.72 1 1.22 10224 Y N 

Diplomacy 1 1 0 8058 N Y 

IGO 31 30 12 36658 Y N 

Electricity 82758358 6705624 244245373 491 Y Y 

Oil 1225992083 38066097 4578097718 1355 Y Y 

Trade 786146959 5144077 6727246324 22951 Y Y 

Education 436 15 3848 7373 Y Y 

Migration 3829 36 31991 9344 Y Y 

Arms trade is the total amount spent on military armaments from one country, country i, 

to another, country j, measured in US Dollars. The data came from the Stockholm International 

Peace Research Institute’s Arms Transfers database. The data includes private and governmental 

arms trade between countries. Additionally, the dollar amount exchanged between countries 

accounts for ammo. This is a directed network.  As seen from the left plot, showing the 
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lognormal density plot of the data, the level of Arms Trade generally follows a lognormal 

distribution.  The right plot shows that the data fits a lognormal distribution (green) better than 

power law (red) or exponential (blue).  

The Complementary Cumulative Distribution Function (CCDF) shows the probability of 

observing a value greater than or equal to x given the probability distribution.  So, as would be 

expected, each CCDF plot has 100 percent chance (1.0), of observing a value greater than or 

equal to x at the smallest observed value, typically 1. The plot is viewed using a log-log plot, 

meaning both the x and y-axes are scaled on a logarithmic scale. When I show a log-log CCDF 

plot to better understand each relational measure, it is because the data clearly does not follow a 

normal distribution (as can be seen with the histogram). Or for increased clarity, the CCDF is 

used when the mean and median are not near equal, as can be seen in Table 1. Despite the fact 

that the data does not follow a normal distribution, it is not immediately apparent what 

distribution the data does follow. The data can be seen to follow some sort of scale-free, 

exponential, power-law, or lognormal distribution, though it is not clear looking at the 

distribution. The log-log CCDF aids us in identifying the differences between the exponential 

and heavy-tailed distributions.  I compare the lognormal (green), power-law (red) and 

exponential (blue) distributions.  In some cases, as can be seen below in Figure 1a, it is difficult 

to say definitively what distribution the data does follow.  So, I use a compare distribution 

function1 that provides a statistic on what distribution the data follows the best. As stated above, 

when looking at the arms trade log-log CCDF plot and using the compare distribution statistic; I 

conclude that the arms data best follows the lognormal distribution (green). So, I then 
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standardized arms trade based on a lognormal distribution23. The descriptive statistics for the 

standardized data are reported in Table 2.  This process is done for all the data that does not 

follow a normal distribution or is binary.  For simplicity, in the below discussion of each type of 

data, I simply present the log-log CCDF plot and report the type of distribution. 

Figure 1 - Arms Trade Lognormal Distribution (left) and Complementary Cumulative 

Distribution Function CCDF Plot (right) 

 

After determining that the data generally follows a lognormal distribution the data was 

standardized based on that distribution. The most central actors in the arms trade network are the 

United States, Germany, the United Kingdom and Italy. 

This measure shows the number of joint military exercises (JME) that two countries 

participated in together. If country i and country j both participated in JME A then that dyad will 

receive a 1. If country i and country j both participated in JME A and JME B the dyad will 

receive a 2 and so on. Due to the infrequent nature of JME and availability of the data, I took the 

total number of JME from 2005 to 2010. The data comes from 

                                                        
2  
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http://vitodorazio.weebly.com/data.html.  This is an undirected network.  The left plot shows a 

histogram of the data; the right plot shows that the data fits a lognormal distribution (green) 

better than power law (red) or exponential (blue) distributions.  

Figure 2 - JME Histogram (left) and Log-log CCDF Plot (right) 

  

The data generally follows a lognormal distribution and was standardized based on that 

distribution. The United States, Sweden, Canada and Germany are the most central in the JME 

network. 

Military alliances are different types of formal alliances between at least two countries.  

The types of alliances are ranked from strongest to weakest forms of military alliances. A 

defense pact, which is the highest level of military commitment, requires the country i comes to 

the aid of country j if country j is attacked. Neutrality and non-aggression, the second highest 

level of military commitment, pacts require that country i remain neutral or not attack country j if 

country j is at war. The lowest level of military commitment is an entente, which require that 

country i consult with country j in time of a crisis. The data comes from the Correlates of War 

Project Formal Alliance Dataset for the year 2012. This is an undirected network. 

 

 

http://vitodorazio.weebly.com/data.html
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Figure 3 - Alliances Histogram 

 

As can be seen from the alliance histogram the values are ordinal. Thus, the values were 

just normalized on a scale from a scale from 0 to 1. The most central countries were the United 

States, Canada, Chile and Columbia. 

Military deployments are the number of soldiers deployed from country i to country j.  

These data comes from Global Security 

(http://www.globalsecurity.org/military/world/deploy.htm) for the year 2006 due to the 

availability of the data.  This is a directed network.  As seen from the left plot, showing the 

lognormal density plot of the data, the level of deployments generally follows a lognormal 

distribution.  The right plot shows that the data fits a lognormal distribution (green) better than 

power law (red) or exponential (blue). 

 

 

 

 

 

 

http://www.globalsecurity.org/military/world/deploy.htm
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Figure 4 - Deployments Lognormal Distribution (left and Log-log CCDF Plot (right) 

  

After determining that the deployments data generally follows a lognormal distribution 

the data was standardized based on that distribution. The most central countries in the 

deployments were the United States, Iraq, the United Kingdom and Germany. It is worth noting 

that degree centrality accounts form both incoming and outgoing ties. Thus, as we would expect, 

Iraq is one of the most central countries, this is due entirely to incoming ties. 

This measure shows the number of UN peacekeeping operations (UNPKO) that two 

countries participated in together. If country i and country j both participated in UNPKO A then 

that dyad will receive a 1. If country i and country j both participated in UNPKO A and UNPKO 

B the dyad will receive a 2 and so on. Due to the infrequent nature of UNPKO and availability of 

the data, I took the total number of UNPKO from 2005 to 2010. The data comes from 

http://vitodorazio.weebly.com/data.html.  This is an undirected network.  The left plot shows a 

histogram of the data; the right plot shows that the data fits a lognormal distribution (green) 

better than power law (red) or exponential (blue) distributions.  

 

 

 

http://vitodorazio.weebly.com/data.html
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Figure 5 - UNPKO Histogram (left) and Log-log CCDF Plot (right) 

  

After determining that the data generally follows a lognormal distribution the data was 

standardized based on that distribution. Nepal, Jordan, Turkey and Ghana were the most central 

countries. Again this is likely due to the incoming peace keeping operations. 

Diplomacy is measured on a simply binary scale. If country i and country j has a 

diplomatic exchange through a chargé d'affaires, minister, or ambassador that dyad has a 1, if not 

the dyad is 0.  The data comes from the Correlates of War Diplomatic Exchange Dataset. The 

data are undirected. The United States, France, the United Kingdom and China are the most 

central actor is the Diplomatic network. 

Similar to both JME and UNPKO, this measure provides the number of IGOs to which 

both country i and country j belong. We downloaded the IGO dataset from the Correlates of War 

Project. Due to the availability data I only use data from 2005 to 2010. Each country was 

assigned a score for each IGO based on its membership status. We only count a connection if 

both countries have full-membership status. Observer or associate member status since these are 

potentially inconsistent across all IGOs.  This is an undirected network.  The plot below shows a 

histogram of the data. The IGO data follows a normal distribution and is standardized based on a 

normal distribution. 



29 
 

Figure 6 - IGO Histogram 

 

The most central countries in the IGO network are France, Italy, the United Kingdom and 

the Netherlands. 

Electricity trade is the total amount spent on electrical energy from country i to country j 

measured in US Dollars. The data came from the UN Comtrade database. This is a directed 

network.  As seen from the left plot, showing the lognormal density plot of the data, the level of 

electricity trade generally follows a lognormal distribution.  The right plot shows that the data 

fits a lognormal distribution (green) better than power law (red) or exponential (blue).  

Figure 7 - Electricity Lognormal Distribution (left) and Log-log CCDF Plot (right) 
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After determining that the data generally follows a lognormal distribution the data was 

standardized based on that distribution. Slovenia, the Czech Republic, Germany and Switzerland 

are the most central in the electricity network. It is important to note that electrical exchanges are 

largely dependent on geography. 

Oil trade is the total amount spent on petroleum and crude oils from country i to country j 

measured in US Dollars. The data came from the UN Comtrade database. This is a directed 

network.  As seen from the left plot, showing the lognormal density plot of the data, the level of 

oil trade loosely follows a lognormal distribution.  The right plot shows that the data fits a 

lognormal distribution (green) better than power law (red) or exponential (blue). Oil trade is 

standardized based on a lognormal distribution. 

Figure 8 - Oil Lognormal Distribution (left) and Log-log CCDF Plot (right) 

 

 

The most central countries in the oil trade network are the United States, China, the 

United Kingdom and the Netherlands. 

Trade data are taken from the International Monetary Fund (IMF), which offers a 

Direction of Trade Statistics (DOTS) database.   Total trade is the total exchange of goods taking 

place between country i to country j measured in US Dollars. This is a directed network.  The left 
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plot shows the lognormal density plot of the data. Total trade follows a lognormal distribution.  

The right plot shows that the data fits a lognormal distribution (green) better than power law 

(red) or exponential (blue).  

Figure 9 - Trade Lognormal Distribution (left) and Log-log CCDF Plot (right) 

 

Because total trade closely follows a lognormal distribution, the data are standardized as such. 

China, the United States, Germany, and the United Kingdom have the highest degree centrality. 

This measure represents the number of students going from country i to country j.   These 

data are taken from United Nations Education, Scientific, and Cultural Organization (UNESCO) 

from the year 2012. The education network is directed. Below are the lognormal density plot of 

the data (left) and the log-log scaled plot comparing the lognormal distribution (green), power 

law (red), and exponential (blue) distributions. While the data almost follows a power-law 

distribution, it most closely resembles a lognormal distribution. Thus it was standardized based 

on a lognormal distribution. The most central countries in the education network are the United 

States, the United Kingdom, France and Germany. 
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Figure 10 - Education Lognormal Distribution (left) and Log-log CCDF Plot (right) 

  

Migration is the number of immigrants going from country i to country j.  The data are 

for 2012 from the World Bank. The data are directed The left plot, shows the lognormal density 

plot of the data, the level of migration generally follows a lognormal distribution.  The right plot 

shows that the data fits a power-law distribution (red) better than a lognormal (green) or 

exponential (blue) distribution.  

Figure 11 - Migration Lognormal Distribution (left) and Log-log CCDF Plot (right) 

  

Migration is standardized based on a power-law distribution. The United States, France, 

Canada and the United Kingdom are the most central. 

After weighting each measure the same, I summed all the centrality scores for each 

country. The most central country in the international system is the United States followed by 

Germany, France, the United Kingdom, Russia, Italy, China, Turkey and Canada as the top ten 
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most central countries. Again, this if each layer is weighted and treated equally. It might not be 

theoretically justifiable to weight each layer the same. For example, an education connection 

may not be worth the same as a trade connection. Or the reverse could make more sense.  It 

largely depends on theory or question being asked.  For the purposes of this paper, I do not 

bother weighting any of the measures. As stated previously, I treat each measure as its own layer 

and analyze it as such.  At no other point do I aggregate or combine the measures so weighting is 

not necessary. 

Moving on, in looking at the standardized descriptive statistics for each layer, in Table 2, 

it is worth noting that the diplomatic connections are the densest4. Specifically, participation in 

IGOs, with a density of .9591 is far denser than almost every other network. This is not a 

surprising finding considering that a diplomatic network on a fundamental level is simply a 

communication network that opens up a conversation between countries.   As such, diplomatic 

networks have almost no barriers or costs to entry. Whereas most other networks, such as the 

trade or military networks require each country to incur some cost to maintain the connection. 

The arms trade, alliances, JME, and oil networks all have a density of less than .1. The total trade 

network is relatively dense, with a density of .6005, despite the costs required to trade with 

another country.  This is likely due to the large benefits that can be gained from trading in the 

international system, both economically and diplomatically. The deployments (.0030) network is 

the least dense. Again, this is an unsurprising result considering that a state deploying soldiers is 

largely a rare event in the international system.  
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Table 2 - Standardized Descriptive Statistics  

Variable Mean Median Std. 

Deviation 

# of Edges Density 

Arms Trade 0.5933 0.6000 0.1494 2471 0.0645 

JME 0.3012 0.3378 0.1588 3144 0.0822 

Alliances 0.9668 1 0.1045 2496 0.0653 

Deployments 0.4920 0.4839 0.1967 116 0.0030 

UNPKO 0.2995 0.1747 0.1747 10224 0.2675 

Diplomacy 1 1 0 8058 0.2108 

IGO 0.3690 0.3604 0.1063 36658 0.9591 

Electricity 0.6771 0.7302 0.2062 491 0.0128 

Oil 0.5797 0.7063 0.2663 1355 0.0354 

Trade 0.5666 0.5768 0.1549 22951 0.6005 

Education 0.2473 0.2216 0.1873 7373 0.0354 

Migration 0.6229 0.6666 0.2356 9344 0.2445 

It is worth noting that after standardization, the mean and median began to converge. This 

is a symptom of a normal distribution.  This assures us that the standardization of the networks 

made them generally comparable and weighted equally. Though as previously discussed, the 

diplomacy network was binary with the only possible score being either 0 or 1. 

The various homophily networks are both networks of policy norms or policies that 

violate norms in the international system. These homophily networks include the countries 

supporting the US invasion of Iraq, that recognize international property rights, condemning 

child labor, that recognize gender equality, and that increased C02 emissions.  In Table 3, I 
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provide the descriptive statistics of each of the homophily networks. Each of the networks are 

both undirected, unweighted and fully connected with each of the participant countries. 

An edge exists between country i and country j if both countries supported the US 

invasion of Iraq, otherwise the edge is 0.  I only look at the countries that supported the US 

invasion prior to the invasion itself, the so-called ‘coalition of the willing’.  There were 49 

countries that initially support the US invasion of Iraq. That number has since dwindled over the 

years due to changes in public office in various countries and the political backlash that the war 

in Iraq received around the world. There is no probability distribution because the data are 

binary. Additionally, the network is undirected.  There are no central actors in this network 

because a country either supported the US invasion, or they do not. In fact, every homophily 

network measuring international norms is both undirected and a binary network that is a fully 

connected subset of the global system. The data comes from ‘The White House’ website. 

If both country i and country j belong to World Trade Organization then the edge is 1, 

otherwise the edge is 0. Under WTO TRIPS, member nations must abide by minimum IPR rules.  

The agreement covers five broad issues including: “1) how basic principles of the trading system 

and other international intellectual property agreements should be applied, 2) how to give 

adequate protection to intellectual property rights, 3) how countries should enforce those rights 

adequately in their own territories, 4) how to settle disputes on intellectual property between 

members of the WTO, 5) special transitional arrangements during the period when the new 

system is being introduced.” I assume that all WTO members will honor the TRIPS agreement if 

two countries both belong to WTO that dyad can receive a 1. If one or both countries in the dyad 

do not belong to the WTO then that dyad will receive a 0, because there is nothing guaranteeing 
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that those countries will honor each other’s IPRs.  Of the 196 countries only 40 are not a part of 

the WTO. As stated above, this is an undirected, binary homophily network. 

An edge is added between country i and country j if both countries do not condone child 

labor in their country. The data is taken from UN Data, The State of the World’s Children. The 

data includes both male and female children ages 5 to 14 years old that allow child labor.  There 

were 96 countries in 2011 that did not condone child labor. 

Country i and country j will share an edge if both countries have greater than a 0.700 

gender equality score from the World Economic Forum Gender Gap Report for 2010. The 

gender equality score is based on four pillars: 1) economic participation and opportunity, 2) 

educational attainment, 3) health and survival and 4) political empowerment. The highest ranked 

countries are Iceland (0.8496), Norway (0.8404) and Finland (0.8260) and the lowest ranked 

countries are Pakistan (0.5465), Chad (0.5330), and Yemen (0.4603). There are 45 countries that 

have a gender equality score of above 0.700.  

If both country i and country j have decreasing levels of C02 emissions from 2005 to 

2010 then the edge is 1, otherwise the edge is 0. The data is taken from the C02 emissions data 

from the World Bank. There were 44 countries with increasing levels of C02 emissions. Again, 

the data are both undirected and binary, either a country had increasing levels of C02 or they did 

not. 
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Table 3 - International Norms Statistics 

Variable # of Edges Density 

Support Invasion of Iraq 2352 0.0615 

Recognize IPR 24180 0.6326 

Condemn Child Labor 9120 0.2374 

Gender Equal 1980 0.0515 

Decreasing C02 Emissions 1862 0.0495 

The international norms that are the densest are those states that recognize IPR (0.6326) 

and states that fail to recognize gender equality (0.5926).  Whereas, states that support the US 

invasion of Iraq (0.0615) and have decreasing C02 emissions are the least dense (0.0495).  The 

density of a homophily network is simply determined by the number of states sharing in the 

network, because each state is connected to every other state within the network.  

 

6. Models and Results 

The ERGM is a function that estimates the likelihood of seeing the observed network 

given certain effects or covariates.   The ERGM allows us to set network effects that we 

hypothesize will structure, an otherwise randomly generated network. ERGMs provide an output 

of a coefficient for each parameter or network effect. This coefficient represents that impact that 

structural effect or covariate has on the observed network. These coefficients can be generally 

interpreted like a logistic regression’s coefficients. The ERGM likelihood function is as follows:  
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θ are the network effect(s) or covariates. Θ can be the number of edges in a network, the number 

of triangles, or it can account for exogenous factors (nodal attributes) (Morris, Handcock and 

Hunter 2008). These effects are locally emergent phenomenon that determine the characteristics 

of the larger structure of the network.  For example, the ‘edge’ network effect takes the number 

of edges in the observed network then generates a random network given that same number of 

edges.  An ERGM returns a coefficient for each network effect put into the model.  

Traditionally, ERGMs are used to identify processes that result in tie formation that are 

endogenous to the network (i.e. mutuality, transitivity, etc.).  However, the only endogenous 

term that I use is in this paper is the edge term, which accounts for the number of edges present 

in the network.  Because homophily networks are fully connected subsets, each node in the 

subset of the network is connected to every other node in that subset. So, when looking at the 

impact of the structure, I use the edge covariates from the various measures of the international 

system. This is not how the ERGM has typically been used. Many find that the power of the 

ERGM rests in its ability to identify these causal endogenous terms present in tie formation. 

However, for this study my purpose is to identify how the various layers of the network impact 

international norms. The primary independent variables I use are the edge covariates of each 

layer of the network. These covariates can be interpreted in generally the same way as a standard 

regression model (Desmarais and Cranmer 2012). 

Γ(N) are the network statistic(s) or coefficients. The coefficients describe the weight and 

direction of the network effect. The output of an ERGM also provides the statistical significance 

of the network coefficients, Γ(N). The benefit of the ERGM is that accounts for multiple 

processes occurring in the network, and treats these process as inherently interdependent on one 

another. Consequently, the coefficients can provide misleading results if the model is poorly 
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specified, or fails to account for certain network effects.  Finally, because of the generally scale-

free degree distributions of networks, the exp{ θ’Γ(N)} weights the network. The denominator 

then serves as the normalizer (Krivitsky, 2012). 

I analyze five policy actions of states in the international system: 1) states supporting the 

US invasion of Iraq in 2003, 2) states recognizing intellectual property rights, 3) states the 

condemn child labor, 4) states that recognize gender equality, and 5) states with increasing C02 

emissions. I include the structural effects as well as the nodal effects present in each model in 

order to isolate the effect of each part of the structure of the international system  

Additionally, I look at the effect of nodal attributes, specifically; I include a country’s 

religion, polity score and GDP.  I argue that countries that share religions or relative polity scores 

or have a similar GDP are more likely to also share policy choices.  Including nodal 

characteristics of countries allows us to isolate the impact of both the structure of the system and 

the agency of a country. A positive coefficient, when looking at each religion or polity score, 

suggests that a country is more likely to be following a norm within their respective religion or 

polity score. A negative coefficient shows a country is less likely to share a norm. When looking 

at GDP, a positive coefficient means as a country’s GDP increases so does its likelihood of 

following a norm. A negative coefficient means as a country’s GDP decreases so does its 

likelihood of following a norm.  
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Table 4 - Results 

 Support Iraq 

Invasion 

Recognize 

IPR 

Condemn 

Child Labor 

Gender 

Equal 

Decreasing C02 

Emissions 

Arms Trade 0.2928*** 0.4065*** 1.0598*** 0.5755*** 0.6331*** 

JME 0.7807*** 0.3770***  -0.8082*** 0.1697*** 0.2714*** 

Alliances -0.0473 0.4528*** -1.1417*** -0.7339*** 0.3443*** 

Deployments 0.5106* -0.6979** -0.3608 1.8088*** 0.0405 

UNPKO  -0.6997***  1.5696*** -0.8326*** -0.0529^  -0.0834 

Diplomacy 0.1569*  -0.3209*** 0.2797*** -0.0179 -0.1067^ 

IGO -0.3517** 1.8084*** 0.5903*** -1.1676*** 14.0153 

Electricity 0.0235 -0.5591*** 0.5488*** 0.5009*** -0.2092 

Oil -0.0546 -0.1539^ -0.1012 0.0092 0.1243 

Trade 0.2287*** 0.8856*** 0.0261 0.4312*** 1.3154*** 

Migration 0.0881 0.0823* -0.1078** 0.1195*** 0.5261*** 

Education 0.4897*** 0.3319*** 1.1318*** 0.4019*** 0.3793*** 

Polity 0.8155*** 0.5752*** -0.4184*** 0.1823*** 0.8348*** 

Religion -0.1280* 0.1758*** -0.0553^ -0.0080 0.4881*** 

GDP 0.6738*** 0.1753 9.0776*** 2.7662*** 0.4489** 

Intercept -2.9532 -2.2104 0.4931 0.2112 -18.8553 

AIC 51817 44652 48657 49603 50714 

significant at  < 0.001‘***’, 0.01‘**’, 0.05‘*’, 0.1‘^’ 

These results can be interpreted in largely the same way as a traditional regression 

(Desmarais and Cranmer 2012). That is, a positive coefficient shows that if a tie exists within 
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any structural network it is more likely that a tie will exists within a homophily network. For 

example, if two states trade military arms, they are more likely to share support for the US 

invasion of Iraq. If states do not trade arms they are less likely to support the US invasion. 

Conversely, a negative coefficient demonstrates that if two states share a tie in a structural 

network, they are less likely to share a tie in a homophily network.  For instance, if two states 

participate in IGOs then they are less likely to show support for the US invasion of Iraq. 

I expected to see that the homophily network of states supporting the US invasion to be 

structurally similar to the international system, thus I expected to see largely positive signed, 

significant coefficients.   My expectations were somewhat confirmed when looking at the states 

supporting the US invasion of Iraq. The arms trade (.2928***), JME (.7806***) and 

deployments coefficients (0.5106*) could indicate a few possibilities.  This could demonstrate 

that the US only engages in arms trades, and conducts JMEs deployments with countries that it 

trust because of a similar set of values. These countries will likely support the US invasion 

because of this developed relationship of trust. Or, the US implicitly or explicitly leveraged the 

military relationship to coerce support for the invasion. Surprisingly, and contrary to 

expectations, the alliance network has no significant relationship to the network of states 

supporting the invasion. Given the nature of the alliance network, I expected this to be a strong 

predicator of states that supported the invasion. A possible explanation of this could that alliance 

network is regionally based. The Latin American countries are among the most central because 

they generally all conform to regional norms. Still, this is worth exploring deeper in future 

studies. 

The UNPKO (-0.6997***) and IGO (-0.3517**) network coefficients both have 

unexpected results. The UNPKO coefficient is likely negative and significant because of the 
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surprising makeup of the network itself. It is different than almost every other network in that the 

US is not only not the most central, but not even among the top 50 most central states. Some of 

the UNPKO network’s most central players include both Turkey and Russia. Given the nature of 

the UNPKO network, the result is not as surprising at it initially seems.  Similar to the UNPKO 

network, the US is not near the most central in the IGO network.  States like France, Italy and the 

UK are the still the most central. While the coefficient is expectedly negative, it is not as strongly 

negative as the UNPKO network. The diplomacy coefficient is positive and significant (0.1569*) 

as expected, but it is not as strong as anticipated.  I assess that it is a weaker coefficient because 

the diplomacy network is largely a communication network that opens a dialogue between states. 

There is simply not the same level of interdependence as in a military or trade network. 

The oil (0.0235) and electricity (-0.0546) networks do not have significant coefficients. 

The oil network did not likely have any relationship to the network because it was still 

imperative that the US, and the other states supporting the US invasion maintain their oil trade 

with states that didn’t support the invasion. While the US may be able to leverage trade in other 

areas for support in the war, the US was not willing to hurt the supply of oil for support of the 

war.  The electricity network is generally based on the relative geographical location between 

states and given its criticality to the infrastructure of a country it is not likely that the network of 

states would use it to coerce other states. The overall trade coefficient (0.2287***) was both 

positive and significant.  Even though the oil and electricity networks are vital for the 

infrastructure of a country the US could still leverage its large comparative wealth in trade 

agreements to gain the support of other countries. 

The migration coefficient (0.0881) was not significant.  A possible explanation is that 

migration is largely taking place from poorer to richer countries. Due to the strong GDP 
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component of the states that supported the invasion, the states supporting the invasion were less 

likely to break off migration with states with lower a GDP. The education coefficient 

(0.4897***) was strongly significant and positive.  The US, being the most central player in the 

education network, could use the foreign exchange student program to coerce states into 

supporting the invasion. Or, as with the military networks the US would only engage in student 

exchange programs with which it already trust and shares values. That trust explains the positive 

coefficient. 

The polity (0.8155***) and GDP coefficients (0.6738***) show that the wealthy, 

democratic countries were more likely to support the invasion. This was an expected result. 

However, what was not expected was the religion coefficient (-0.1280*). This tells us that 

countries with different religions were more likely to be in agreement on support for the 

invasion. I assess this is because the US made a deliberate effort to build a culturally diverse 

coalition of states so it did not appear as though the US was waging a war on Islam. However, 

this result is worth exploring more in future studies. 

As a result, the US invasion of Iraq was largely in accordance with the structure of the 

system and international norms.  In the case of the invasion of Iraq, states were largely not 

willing to violate international norms on a security issue. I argue this is because the United 

States, in being such a central player in the international system, has a huge amount of leverage 

in influencing international norms.  The United States used its power to shape the norms and 

policy actions of individual states. As an example, the United States can leverage a trade 

agreement or foreign exchange student program to garner support for the invasion of Iraq. 

Additionally, countries with a similar polity scores and higher GDP countries were supportive of 

the US invasion of Iraq. However, there was an AIC score of 51817.  The AIC score shows to 
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what degree a norm is influenced by the structure of the system and nodal attributes, the lower 

the score, the better the fit of the model. So, the states that supported the US invasion appear to 

be the least influenced by the system compared to the five norms being analyzed. This was not 

expected. I expected the AIC score to be the lowest compared to the other issues being analyzed.  

However, though the homophily network of the security issue was influenced by international 

norms the least of the five issues, it is still very much is affected by structure. 

Furthermore, I expected to see the homophily network of states recognizing IPR to be 

structurally similar to the international system. My expectations were generally confirmed. Aside 

from a few networks, the international system is structurally similar to states that recognize IPR.   

The arms trade (.4056***), JME (.3770***) and alliance networks (.4528***) all seem to 

support the neoliberal assumption that the international system is defined economically.  Despite 

the military nature of these networks, they still have a strongly significant meaningful coefficient 

in relation to the states that recognize IPR. The states that are connected will choose to recognize 

IPR in order to continue their participation in the international system. As states connect and 

engage in mutual agreements, even in military based networks, they are incentivized to adopt 

similar policies in order to facilitate further cooperation. Conversely, the deployments network (-

.6979**) is still significant, but there is a negative coefficient. This can be largely explained with 

the same reasons.  Deployments fundamentally represent a connection based on conflict (Iraq 

and the United States are the most central).  The deployments network is composed of the 

network of states that participate in the international system engaging with states that do not 

participate in the international community. Thus, we would expect the coefficient to be negative. 

The UNPKO (1.5696***) and IGO (1.8084***) networks were expected. Similar to the 

states that recognize IPR, the networks of states in the UNPKO and IGO networks are coming to 
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formal, explicit international agreements determined by a collective body of states that all 

contribute.  So, it is unsurprising that the UNPKO and IGO networks were strong predictors of 

the states that recognize IPR.  The diplomacy network (-.3209***) can be explained in a similar 

way as the deployments network.  The focus of diplomacy is to foster cooperation between states 

that have competing interests, where the network of states that recognize IPR are already 

engaged in IGOs and are central participants in the international economic system. 

The electricity (-.5591***) and oil (-.1539^) were unexpected results.  I expected states 

engaging in trade to come to agreements to facilitate this economic cooperation. However, these 

results indicate the reverse. This is likely because countries are more dependent on energy trade 

so they are less able to leverage international norm.  This is also supported by the result that the 

trade network (.8856***) is a strong indicator of the states that recognize IPR.  When it comes to 

general trade and economic engagement, states will come to international agreements to facilitate 

that cooperate. But the countries dependency on energy and the scarcity of those resources 

potentially cause there to be a different set of international norms.  

Migration (.0823*) and education (.3319***) both are significant and have positive 

coefficients. The more states connect on a sociocultural level, the more willing these states will 

be to share similar a similar value set and come to a consensus on policy actions.  Also, states 

that are connected come to rules and understanding that facilitate this engagement. While 

recognizing IPR is not directly related to migration or education, the connection is representative 

of a large societal homogeneity and will thus increase the likelihood of a networks recognizing 

IPR.    

The polity (.5752***) and religion (.1758***) attributes conformed to expectations; they 

were both strongly significant and positive.  Just as the sociocultural connections most strongly 
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represent an ideational connection, these attributes show an exogenous similarity with other 

states.  Thus, as with the migration and education the societal homogeneity will increase the 

likelihood of states cooperating with regard to IPR.   Overall, the homophily network of states 

recognizing IPR has the lowest AIC score, 44652. Of the five networks, the IPR model is most 

dependent on the structure of the international system. 

Additionally, I expected that the network of states that condemn child labor to be 

structurally different to the international system. My expectation were slightly supported, four of 

the twelve networks of the international system show negative, statistically significant, 

coefficient with the network of states that condemn child labor. Five of the twelve networks had 

a positive, significant coefficient with the states that condemn child labor. The arms trade 

network (1.5098***) has a positive statistically significant coefficient. Whereas, the JME (-

.8082***), UNPKO (-.8326***) and alliances (-1.1417***) networks have negative coefficients 

and the deployments coefficient is not statistically significant.  Two states engaging in arms trade 

requires a set of shared values.  In fact, arms trade is one of two networks that have a 

consistently positive and significant coefficient across all homophily networks. This is explained 

by the fact that engaging in arms trade is a concrete connection between two states that requires a 

certain level of trust or commitment to common goals. Countries that condone child labor are 

less likely to have a convergence of interests and values than with countries that do not. Because 

arms trade demands a certain degree of common values, and child labor symbolizes an ideational 

issue, it makes sense that two countries engaging in arms trade are more likely to have a policy 

convergence in their approach toward child labor. JME and UNPKO networks are unlike the 

arms trade network in that they don’t require the same degree of trust or shared values, it can 

simply be done to assess the strength of a military, used as a show of force, or an attempt to 



47 
 

achieve similar short-term strategic goals. The alliance network also does not require a shared set 

of values but may represent the pursuing of mutual strategic interests.  

The diplomacy (.2797***) and IGO (.5903***) networks are both diplomatic networks 

that require a certain degree of participation in the international community.  As can be seen with 

the GDP coefficient (9.0776***) states that engage in child labor are less developed, poorer, 

countries. Therefore, it is unsurprising that these less developed states are engaging with IGOs 

and diplomacy on an international level. Rather, they are likely more concerned with addressing 

the problems internally and developing their own economy and will be more prone to using child 

labor.   

The electricity (.5488***), oil (-.1012) and general trade (.0261) networks give us 

interesting, but not necessarily unexpected results.  In some sense, child labor allows poorer 

countries to engage economically with more advanced countries by providing cheap labor.  

However, more advanced countries do not condone child labor themselves. So, as would be 

expected this conflict results in no significant between states that condone child labor and the 

trade network. This likely explains why there are both similarities and differences between the 

child labor network and the international system; the international system quietly requires it 

economically, but cannot condone it morally.  The positive significance of the electricity 

networks can be explained by the economic development of the country.  Just like the 

diplomacy-based networks, countries that have an electrical infrastructure are more developed 

and will more likely engage with one another, rather than poorer countries. 

Not surprisingly, states that participated in student exchange programs, in the education 

network (1.1318***), had a decreased likelihood of engaging in child labor.  States that are 

engaging in student exchange programs necessarily have an at least somewhat developed 
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education system.  Children being subjected to childhood labor are not in schools and thus not 

studying abroad. The migration network (-.1078**) is also not necessarily surprising.  People are 

more likely to have an incentive to migrate from these poor underdeveloped countries that 

engage in child labor to more prosperous, developed countries that have an education system if 

given the opportunity.  

Just as the migration coefficient represents and engagement between states that are for 

and against child labor, so do the polity and religion coefficients, and for likely similar reasons.  

The polity and religious scores represent a different level of development between countries and 

it makes sense that less developed countries will condone childe labor and will also engage with 

more developed countries. The GDP coefficient (9.0776***) is the most notable; it is strongly 

positive and statistically significant. So, poorer countries are more likely to resort to using child 

labor. The exogenous, domestic variable is the strongest predicator of state behavior. I also argue 

that this GDP is indirectly influencing the other network coefficients. The child labor model has 

an AIC score of 48657. 

I expected to see that homophily network of states that recognize gender equality to be 

structurally similar in relation to the international system. My expectations held. The arms trade 

(.5755***), JME (.1697***) and deployments (1.8088***) networks all had positive, significant 

coefficients showing that the military based connections are generally a good predicator of 

whether two states share policies with regard to gender equality. Because gender equality is an 

ideational issue like child labor, I use similar reasoning to explain the meaning of each 

coefficient. Countries will increasingly engage with countries on a military level that have a 

convergence of values or goals.  The alliance network (-.7339***) is the only one of the military 

networks that has a negative, significant coefficient.  Where the deploying of troops, or 
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exchanging of arms requires the literal movement of goods, money and people; alliances just 

require a willingness to communicate and use a relationship to advance their own military 

interests. 

The other networks with negative or significant coefficients, or both, were all diplomatic 

networks. And, as discussed previously, the diplomacy (-.0179) and IGO (-1.1676***) represent 

a mere communication network. Refusing to engage a country diplomatically because of cultural 

gender differences is not a productive way in getting that country to conform to international 

norms. So states will still engage with states with conflicting values on a diplomatic level, but a 

more concrete connection as demonstrated by the other networks requires a shared set of values. 

Recognizing gender equality, as an ideational issue, demonstrates this set of shared values. I 

assess UNPKO (-.0529^) to have a negative significant coefficient because while the countries 

conducting the peacekeeping operations may share common western values, the countries that 

require peacekeeping are less developed and usually have more traditional societies that don’t 

value gender equality. 

The electricity (.5009***) and trade (.4312***) are interactions that represent the 

concrete flow of goods and money.  As discussed with regard to the arms trade network, this 

exchange of goods demands a set of shared values. The oil network (.0092) is not significant.  In 

fact, the oil trade network is not significant in any of the homophily networks, expect one, IPR, 

in which it is only mildly significant. Oil is a scarce, but widely needed resource. Therefore, 

countries will resort to engaging with countries that they would prefer not to because of their 

need for oil.  This could explain why oil trade seems to be perpetually wrought with conflict. 

Again, the migration (.1195***) and education (.4019***) involve the movement of 

people from one country to another and in some sense is a more intimate engagement of cultures. 
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The engagement requires a mutual trust that is demonstrated in the ideational issue of recognition 

of gender equality.  The migration network has a smaller coefficient because of the immigration 

from less developed, poorer countries, with typically more traditional values, to more developed, 

progressive, richer countries. 

The polity (.1823***) and GDP (2.7662***), as exogenous attributes of states, concretely 

show homogeneity between two countries being more likely to support gender equality. This was 

an expected result. Overall, the interactions between states that involved the flow of money or 

people were generally more associated with gender equality. The gender equality model has an 

AIC score of 49603. 

Finally, I expected the homophily network of states that are decreasing C02 emissions to 

be structurally similar to the international system. My expectations were confirmed. The arms 

trade (.6331***), JME  (.2714***), and alliance networks (.3443***) all had positive, 

statistically significant coefficients. Just as a country’s security presents a collective good 

problem, so does increasing CO2 emissions. The network of states cooperating on military issues 

reflects a willingness to engage with other states in order to solve collective problems. So, as 

expected, there is a strong correlation between the military networks and countries that have a 

policy convergence on this environmental issue.  Deployments (.0405) is different in that it 

represents a more acute action taken to solve a problem and does not necessarily reflect on the 

states that are connecting to solve collective goods problems. 

Only one network showed a negative coefficient with reducing C02 emissions, the 

diplomacy network (-.1067^). Again, this is likely because it is more of a communication 

network; a state will not end open diplomatic lines with another because of nonconformity on an 

environmental norm. The UNPKO and IGO networks showed no statistical significance. 
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In looking at the economic networks, the results are unsurprising.  Though the electricity 

and oil networks were not statistically significant. These networks are fundamentally at odds 

with decreasing CO2 emissions. They represent an exchange of an energy source that increases 

CO2. Whereas, when looking at general trade (1.3154***), there is a strongly positive, 

statistically significant result. This interesting considering the economic dependence on C02, 

countries that trade are the most likely to reduce C02 emissions. The states that are at the center 

of the trade network are also the richest and largely establish the norms of the system.  So, we 

would still expect to see a strong correlation with trade and a policy convergence of states that 

have decreasing CO2 emissions. 

The migration (.5261***) and education (.3793***) networks give unexpected results. 

Decreasing CO2 emissions represents not just a collective good problem, but an ideational one as 

well.  Because the migration and education networks seem to reflect the international cultural 

norms and values more than other networks, we would expect this network to correlate with the 

states that share a concern for the environment.   

The polity (.8348***), religion (.4881***) and GDP (.4489**) coefficients also reflect 

the ideational nature of the CO2 emissions network.  States with similar governments, religions, 

and comparable wealth are more likely to share a set of values and are thus more likely to have a 

policy convergence on the issue of decreasing C02 emissions. Still, five of the twelve factors in 

the international system had no relation to the C02 emissions homophily network. This could 

suggests that states pressuring conformity on environmental norms is apparently least likely of 

the above analyzed policy issues. The AIC score for the decreasing C02 emissions model is 

50714. 
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7. Conclusions and Implications 

In summary, the structure of the international system places tremendous pressure to 

conform across issue dimensions, even with security issues. In fact, contrary to expectations, 

these results seem to suggest that the issue dimension is not predictive of conformity or non-

conformity. This supports the neoliberal assumption that there is no hierarchy of issues among 

states. But still, states do violate international norms. Though both the states the supported the 

US invasion of Iraq and reducing C02 emissions were structurally similar to the international 

system, they were a minority of states in both cases. Both norms were not dense at all, with 

densities of 0.0615 and 0.0495 respectively; meaning the majority of states did not support the 

US invasion of Iraq and had increasing C02 emissions. Thus, I conclude that the states that are 

the least tied to the international system, or the least embedded, are the most likely to violate 

international norms.  
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