
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 
 
 

 



 
 

 

EXTERNAL FACTORS AFFECTING COLLECTIVE ACTION SOLUTION 

BREAKDOWNS: 

A QUANTITATIVE EXPLORATION OF THEORY  

 

 

 

 

 

___________________________________ 

 

By 

TAYLOR CIDLIK 

___________________________________ 

 

 

 

 

A THESIS 

 

 

Submitted to the faculty of the Graduate School of the Creighton University in Partial 

Fulfillment of the Requirements for the degree of Master of Arts in the Department of 

International Relations. 

 

_________________________________ 

 

Omaha, NE  

April 14, 2016 

  



 
 

 



iii 
 

Abstract 

 

Collective action research is an area of vital important and global scope. This paper will 

provide a synthesis of previous research done in the subject of collective action decision 

making, with an extension into the causal links of sustained collective action solution 

breakdowns. Historically, there has been very little scholarship into the area of collective 

action as quantitative empirical studies. This paper will add to the literature of both 

collective action as well as quantitative analysis in this area. The models included test 

external factors that affect the breakdown of previously sustained collective action 

solutions: use of communication technologies, increased immigration, increased 

emigration, environmental stressors, increased industrialization, and increase in outside 

economic interests. This thesis finds a relationship between collective action failures and 

decreased use of communication technologies, increased emigration, and environmental 

stressors, all of which is supported by previously held theory. Although further analysis is 

needed to justify the scope and range of these relationships, and the particular nuances 

in how they affect collective action solutions, this is promising evidence that the theory in 

the area of collective action breakdowns is solid and has practical policy applications. 
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Collective action problems are prevalent in modern society, but are especially 

problematic for those groups who manage publicly-held resources. Public or common 

goods are far more difficult to manage than private resources because they are accessible 

to the entirety of the group, and therefore require trust-building, cooperation, and 

collective decision making strategies. Collective action solutions are complicated, due to 

the number of actors involved, diversity of interests, the different levels of governance, 

and the economic needs of those using the resource. Such solutions not only deal with 

physical resources, such as forests or rivers, but also with public management 

institutions, such as police forces and garbage collection (Ostrom, 1971). The 

consequences of not managing public resources properly often leads to the destruction of 

that particular resource in a phenomena referred to as “the tragedy of the commons” 

(Ostrom, 1999). A recent example of this is the breakdown of the collective action 

solution between the citizens of Ferguson, Missouri, and their police force when a young 

black resident was shot to death, leading to widespread civil violence and legitimate 

protest as the public lost trust in the policy force. More recently, a similar incident in 

Baltimore Maryland created even more unrest. These incidents provide a backdrop to the 

research question this analysis will examine: “Why do some collective action solutions 

fail while others do not?”  

 Solutions to collective action problems are of the importance for the preservation 

and sustainable management of the resource, as well as building social capital and 

normative relationships among the people of the society (Tai, 2007). In order to ensure 

the optimal management of any resource, there has to be mutually agreed upon rules and 

sanctions against members whom do not follow these rules (Ostrom, 2010). Homogeneity 
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of group interests, buildup of social capital, and low transaction costs for obtaining 

information have all been identified as factors that lead to a sustained collective action 

solution (Rahman, Hickey, & Sarker, 2012). Most sustained collective action solutions 

have not only well built institutions, but also the flexibility within those institutions to 

change rules and sanctions in order to cope with the changes that inevitably come with 

time, especially given the rate of modernization (Ostrom, 2014).  

 There are instances when a previously successful collective action solution is no 

longer sufficient. The resulting breakdown of the solution can be devastating to the 

community, the resource, and the surrounding environment. Scholars have identified 

factors that may increase the possibility of the breakdown of a collective action solution, 

but none have been fully explored in empirical research. Some of these theoretical factors 

include but are not limited to; technological advances leading to increased use of the 

resource, increased migration into or out of the area, or increased governmental 

interference in the self-governance of the collective action solution (Ostrom, 2000).  This 

thesis will address these arguments to examine the breakdown of previously sustained 

collective action solutions.  

Section 2: Review of Literature and Theory 

Collective Action Problems: A Group Level Crisis 

As we live in a social world, we are constantly reminded that it is not only our 

own needs that demand to be met, but those of our community as well. Collective action 

problems arise due to the interconnectedness of society as a whole, and the inability of 

the private market or the state alone to deal with the needs of the community equitably. 

Collective action problems are defined by being an issue that an entire group of people 
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face at an equal level, and that requires a group decision in order to effectively deal with 

and manage the problem (Hardin & Baen, 1977; Olson, 1965). The “problem” in 

collective action often has to deal with managing or harvesting a common-pool resource 

(CPR) or public good, tangible or intangible, and the preservation of at least part of that 

resource for future needs (Ostrom, 1990).  

Due to the fact that these problems require group cooperation in order to be 

solved, they are often managed less effectively than individual level problems, leading to 

a phenomenon termed “the tragedy of the commons” (Hardin, 1968; Hardin & Baden, 

1977; Ostrom, 1998; Ostrom 1999). The groups that manage the commons have their 

own specific relationships that need to be developed to function effectively, and formed 

into relatively formalized institutions (Ostrom, 2005). Due to the anomalies that are 

specific to decision-making in groups, oftentimes there are outcomes that cannot be 

explained fully by rational choice theory (Ostrom, 2005; Buchanan & Yoon, 2012). 

Collective action problems are often too large or important to be ignored, and too vital to 

the community to be privatized or managed by a select group, such as a government 

agency. It is this market failure that prompts scholarship into this area. 

 The identification of a collective action problem can be difficult, as collective 

action spans a wide variety of scenarios.  These include most natural resource 

management and commonly held resource situations, such as forestry, garbage collection, 

domestic terrorism, and crime fighting. Furthermore, because collective action problems 

are often important to the sustainment of not only the immediate community, but the 

nation state as well, there is a further layer of complication as centralized governments 

become involved (Wade, 1990; Ostrom, 2005). More often than not, the interaction of 
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outside entities to manage or control the resource only exacerbates the issue and causes 

further degradation to that particular resource. This is due not only to a lack of autonomy 

by individuals, but also the lack of insight outside entities bring when they attempt to 

manage a resource with which they are not familiar (Feiock, 2009; Ostrom, 1998). This is 

illustrated by large building projects instituted by outside non-governmental 

organizations that the residents in the area do not ask for and cannot use. 

 The interaction between private markets, governments, and communities is the 

environment confronting those seeking solutions to collective action problems (Ostrom, 

1999). This intersection of political science, economics, and sociology offers many 

competing views on collective action and how best to form sustainable and efficient 

solutions. Scholars so far have identified some strategies drawn from those academic 

fields that have been empirically tested to increase the likelihood of a sustained collective 

action solution; the following is a summarization of those strategies within the literature.  

The management of common pool or public resources is in a unique position 

because they can be theoretically managed by a combination of private markets, 

governments or centralized hierarchies, and local communities working in tandem with 

one another (Wade, 1990; Ostrom 2005). Most scholars have come to the consensus that 

in most common pool circumstances a combination of local autonomy with national 

government or centralized hierarchy support, is the most stable and efficient combination 

for the management of common pool resources (Agrawal, 2001; Ostrom, 1998). This 

stability and effectiveness of managing the collective action resource comes from a 

combination of both personal dynamics and institutional factors which go beyond 

individuals to affect the wellbeing of the community as a whole. However, there is no 
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guarantee that any of the above strategies will work better or worse, as most collective 

action solutions require a great amount of customization (Treisman, 2007). This literature 

review will examine three dominating institutional bases of sustained collective action 

solutions, as well as an overview of internal and external factors that might cause 

breakdown after periods of sustained management. 

Collective Action Solutions: Beyond Individuals 

 Collective action solutions may be institutional in nature, and therefore if they are 

to become sustained they must have formalized rules and actors according to the current 

residing theory (Ostrom, 2005). However, scholars in the field do not agree what form or 

combination the institutions of a collective action solution should take: centralized 

hierarchies, private market techniques, or decentralized localities (Wade, 1990). Each of 

these strategies has benefits and weaknesses, but often times there are best practices 

solutions for the collective action situation at hand.  

Private Market Strategies. Generally, private market techniques or privatization 

of common pool resources is considered to be the least viable option to the preservation 

of the resource, as well as enabling accessibility by the local population to the common 

pool resource to serve their needs (Agrawal, 2001). This is due to the basic tenets of 

capitalistic entities: to maximize profits through maintaining market equilibrium through 

supply and demand. This leads to a limitation of the number and amount of resources 

available to the local population who are relying on the resource for subsistence, in order 

to maintain market equilibrium (Wade, 1990). Privatization also limits the number of 

locals involved in the decision making process; especially if the privatization process 

grants exclusive rights to the resource to a corporation or municipality. Therefore, 
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privatization often has the effect of further limiting the effectiveness of the collective 

action solution to the needs of the local population (Feiock, 2009). 

Common pool resources are generally of a limited quantity, and valued by many, 

and are vulnerable to exploitation especially if usage is motivated by maximizing profits 

through raising prices. Private market strategies also share some environmental risks, 

such as elevated levels of pollution through the use of advanced technology, and the need 

for the private market to be profitable through their ventures, even if that means over-

usage of the common-pool resource (Wade, 1990; Ostrom, 1998). Therefore, scholars 

have agreed that most common pool resources are not able to be readily managed through 

privatization or private market techniques that demand the creation of profits or revenue. 

There are a few exceptions to this assertion, such as ecotourism.  Typically, in these types 

of situations, the goal is not to glean or harvest the resource and disseminate to the local 

population, but to preserve and manage total access to it (Futtema, Castro, Silva-

Forsberg, & Ostrom, 2002; Tai, 2007).   

Centralized Hierarchies. Centralized hierarchies are the most common form of 

collective action solution, seen most often through the national governments of nations 

around the world, as well as large non-governmental organizations, for example the 

World Health Organization. Previously, scholars hypothesized that if local collective 

action problems were managed through a similar, top-down hierarchy, it would increase 

the efficiency of the management of the resource, as well as be more stable than other 

techniques in areas that struggle with political and cultural stability (Ostrom, 1999). This 

argument holds some power over the procurement and dissemination of public goods, 

particularly through local governments in the areas of police forces, garbage collection, 
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electricity, and water services (Rahman, Hickey, & Sarker, 2012). This approach is also 

effective for some areas which struggle with ethnic conflict or other serious cooperation 

issues by removing barriers to cooperation through institutional rules (Sehgchun & 

Jiegui, 2012). Centralized hierarchies have some limitations due to the way the 

institutions are structured, and the implementation of decision making policies must be 

carried out by the bureaucracy or contractors; sometimes to the detriment of the resource 

being managed (Ostrom, 2010). 

The ‘one size fits all’ technique employed by centralized hierarchies’ 

implementation systems (bureaucracies) has serious repercussions for the management 

and maintenance of common pool resources that require an assessment of local needs and 

expertise in the area. Oftentimes, plans for the management of the collective action 

problem do not include the local users of the resource; instead the plan is imposed upon 

the users of the resource without consultation or consent (Ostrom, 2000). This lack of 

local user involvement leads to problems with the implementation or sustainment of the 

collective action solution, as a general rule, collective action solutions require the local 

users to cooperate and subscribe to the centralized hierarchy’s plan in order to be 

effective (Olson, 1965; Ostrom, 2005). 

Centralized hierarchies are vulnerable to corruption and moral hazard through 

rent-seeking on behalf of those who have decision-making powers, especially if there is 

little oversight to the agency’s actions by those actually using the resource in their daily 

lives (Agrawal, 2001; Anesi, 2009; Persson, Rothstein, & Teorell, 2013). These problems 

can also lead to the destruction of the common pool or public resource, and therefore 

must be guarded against through institutional controls. This is especially important in 
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areas that are underdeveloped, have had a history of corruption, or are managing a 

resource that is particularly valuable, as each of these factors increase the risk that 

corruption and rent seeking will hamper the effectiveness of the collective action solution 

(Persson, Rothstein, & Teorell, 2013). Therefore, common pool resources that are 

extremely valuable, such as oil or natural gas, need more oversight from the local 

population than other natural resources, in order to curb moral hazard and increase the 

chances of a successful collective action solution.  

Decentralized Local Strategies. Decentralized local strategies, or self-

governance, have been identified by scholars as the most effective strategy in many 

situations because it gives power to those people who are actually using the resource. An 

example of this is self-management of natural and wild food resources (such as animal 

herds and fisheries) by autonomous indigenous tribes within the United States. Self-

governance situations, since it is so decentralized and can take various forms, are more 

difficult to study and analyze than governmental structures that are more formalized 

(Agrawal, 2001). Most self-governed collective action solutions rely on complex 

interpersonal relationships and historical knowledge and reputations, which are far more 

difficult to measure, model, and analyze than municipal governments or 

nongovernmental organizations (Olson, 1965; Matsueda, 2006).  Therefore, scholars 

working in the area of self-governed collective action solutions have identified a general 

framework to analyze the common parts of a working collective action situation, the 

Institutional Analysis and Development Framework (Ostrom, 2010; Ostrom, 2011; 

Persson, Rothstein, & Teorell, 2013). Much of Institutional Analysis and Development 

(IAD) framework are formalized assumptions about collective action as part of game 
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theory, the predominant theory operating in collective action research, and the theory to 

which this paper subscribes to (Ostrom, 2005; Ostrom, 2010).   

The IAD framework has identified certain common parts of a collective action 

situation that are central to the effectiveness of the self-governing group. In effect, the 

collective action solution harnesses the social capital of the group in order to form lasting 

and stable institutions to govern the collective action problem (Ostrom, 1990; Van 

Zomeren & Iyer, 2009). The factors identified by preeminent scholars in the field 

include: group size, group homogeneity, the cost of participation or getting information, a 

rule making system, having leadership and other actors, and the ability and willingness to 

punish free-riders (Ostrom, 2005). These factors have been demonstrated to have an 

effect on the ability to manage collective action problems (Ostrom, 2010). Analysis of 

these factors has largely dealt with “optimal environments” for making collective action 

solutions work through case studies and laboratory experiments (Coleman & Ostrom, 

2011; Ostrom 2010). In practice, scholars have not found conclusive evidence that 

decentralization leads to better management or sustainment of a collective action solution 

when using analysis other than case studies (Treisman, 2007). However, this does not 

mean that decentralization does not work in the functioning of collective action solutions. 

Most collective goods cannot be kept from certain members of the group even if 

managed effectively, and as a consequence there is often little incentive to actively 

participate in self-governance of the collective resource (Anesi, 2009, Taylor, 1993). This 

often leads to problems of managing not only the resource, but access to the resource by 

free-riders; those who want access to the resource without participating in the decision 

making process or making any individual sacrifices. According to the IAD framework, 
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the way to manage a free-rider problem is to install sanctions to punish or incentivize 

those who refuse to participate in the management of the resource (Ostrom, 2011). 

Limiting group size through some type of buy-in or investment system also decreases the 

number of free-riders by increasing the cost of accessing the common good as well as 

increasing the chances of active involvement from all users (Anesi, 2009). On the reverse 

side, however, many individuals need a guarantee that they will be able to use or harvest 

some of the collective resource in order to become incentivized to take part in sanctioning 

and collective manage of the resource (Coleman & Steed, 2009). 

Related to this is group homogeneity and group size. Previous studies have shown 

that groups with similar values, backgrounds, and social status are more able to make 

cohesive group decisions than those whose members value a wide variety of societal 

goods (Poteete & Ostrom, 2004). Group size has also been identified as making the 

formation of a collective actions solution easier due to more personalized relationships 

and more ability to compromise with other group members than in large groups 

(Raymond, 2006; Agrawal & Goyal, 2001). Formalized institutions for making decisions 

are another factor identified, as studies have shown making rules with large groups can 

be difficult, whereas a process with an agreed upon set of rules as a product contributes to 

collective action decision making and adds stability, usually through some kind of voting 

or committee membership mechanism, such as usually seen in democratic governments 

(Ostrom, 2005). 

 Group decision making often leads to a reduction in the rationality of the decision 

due to the necessary compromises needed to get anything done (Rahman, Hickey & 

Sarker, 2012, Tsebelis, 2002). Due to this inevitability, the dynamics of the group have to 
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be carefully gauged in order to provide the best circumstance to making lasting and 

effective management of common pool resources. Group dynamics are best managed 

through an institutional process, such as voting or committee systems, at the local 

individual level (Ostrom, 2005). This ensures due process if the group meets an impasse 

or divisive decision in the future.  

The Problem: Collective Action Solution Breakdowns 

 Sustained collective action solutions involving local group decision making or 

self-governance can break down, leading to the mismanagement of the resource. There 

are some hypotheses as to why this happens, stemming from either internal or external 

factors, or a combination of several factors. These factors affect the dynamics of the 

group, therefore altering the decision making capacity or management of the common 

good (Ostrom, 2005; Ostrom, 2014). For example, the introduction of technology enables 

a group to better communicate as well as measure the usage of a resource, leading to a 

change in the dynamics of the group and leading to a better collective action solution. 

 Some internal factors identified by the IAD framework include: increased costs to 

participate in the collective action solution, inflexible or too flexible rules, ineffective 

sanctions against free-riders, unstable institutions, lack of leadership within institutions, 

or loss of expertise for managing the resource (Ostrom, 2005). Each of these factors can 

weaken the formal institutions in the collective action solution and relationships among 

those who are attempting to govern the common pool resource through self-governance 

techniques. Increasing the costs of participating in the common pool resource, while 

previously identified as helpful in eliminating free-riders, has a point where in it no 
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longer helpful and instead serves as an impediment to making decisions and managing 

the common pool resource (Anesi, 2009).  

 Rules and sanctions are particularly important to the survival of the management 

system for the common resource. Though the form and structure of the rules may and will 

vary from situation to situation, scholars have identified an “ideal” in which the rules are 

neither rigid, which makes it difficult to change with the circumstance, nor too flexible to 

be unable to regulate anything (Ostrom, 2010). Sanctions against free-riders also have 

this problem, as they cannot be so severe as to be a deterrent to those seeking to 

participate in the management process, but not too lenient that they do not serve as a 

deterrent to the behavior of free-riding (Smirnow, Dawes, Fowler, Johnson, & McElreath, 

2010). 

 The other three factors are related to the types of actors and their interaction with 

the collective resource. Without leadership, the institutions that govern the collective 

resource are prone to break down as leaders often make important and difficult decision 

making easier than if there is a group without any stratification (Shami, 2012). In 

previous laboratory studies, the collective action decision making process was stream-

lined if there was a ‘liaison’ among the different groups, who themselves had the power 

to negotiate (Ostrom, 2010). Relatedly, if there is a change in leadership or membership 

in the local population, oftentimes the system of the collective action solution struggles 

with maintaining stability. If certain key members who have had the most experience and 

knowledge about the resource are no longer available for guidance, the management 

system will suffer due to increased information costs and lack of expertise (Ostrom, 

2011; Taylor, 1993). Most often, the solution to this propensity for instability are 
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formalized institutions, but they are not without weaknesses. If the local population does 

not support the continuation of the institutions after key actors have left the process, the 

institutions are at risk of breaking down from within (Ostrom, 1999).  

 External factors identified through the IAD framework include: migration in or 

out of the immediate area of the common good, natural disasters, increased use or new 

technologies, government interference, and the effects of globalization (Ostrom, 2014, 

pg. 22). These factors might affect the actual common pool resource by increasing the 

number of people with access to the resource, as well as the amount of and way those 

with access to the common good collect and use it (Pierskalla & Hollenbach, 2013). 

Migration in or out of the surrounding area is thought to affect the level of expertise if 

those with experience leave the immediate area without educating those left behind in 

collective management techniques. Migration into the immediate area results in an 

increased number of people with a vested interest in the resource as well as increased 

heterogeneity within the group, leading to further complications within the decision 

making apparatus (Poteete & Ostrom, 2004).  Without flexible institutions to deal with 

the changes in the dynamics of the local population, the solution to a collective action 

problem will rapidly breakdown and lead to the destruction of the system and the 

resource itself (Ostrom, 2010).  

 The effects of exogenous factors such as globalization and natural disasters may 

serve to destroy or alter the environment that the common good is in without regard for 

the internal dynamics of the group (Ostrom, 2005). Obviously, there is very little that the 

local population can do to prevent the effects of these outside factors, particularly if the 

resource is destroyed through a natural disaster. Globalization and technology can serve 
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to change the circumstances in which the institutional processes operate, either for the 

better or worse. New technologies can increase the efficiency of collecting and managing 

the resource, but this new efficiency can increase the use of resources to the point that the 

rate of consumption is unsustainable (Pierskalla & Hollenbach, 2013; Ostrom, 2011). 

 Complex Interdependence. Other theories beyond the Institutional Analysis and 

Development Framework, and the corresponding game theory, were discounted for the 

purposes of this thesis. Complex interdependence, one of the preeminent theories in state 

relations, hypothesizes that all states are intertwined, particularly in economic relations, 

and have tautological characteristics (Keohane & Nye, 1977). Therefore, what effects one 

collective action solution would have a corresponding affect on the surrounding 

collective action solutions, providing a possible compounding affect to an already fragile 

collective action situation. This theory, while having some good points, was discounted 

due to the inability of the theory to sparse out the underlying causal relationships into 

testable hypotheses. Game theory treats each collective action solution and subsequent 

failure as a discrete phenomenon; it is this separation that enables the sort of quantitative 

testing done in this thesis (Ostrom, 2010). However, it is safe to assume that in a global 

world, the sustainment or failure of certain collective action solutions might have a 

corresponding domino effect on other collective action solutions that have close 

socioeconomic ties, especially if the collective action solution was already in danger of 

failing.  

 Collective action solutions are integral to the management of collective action 

problems, and are sometimes subject to previously understudied and unexplained 

breakdowns.  The focus of this thesis is to test some of the external factor theories that 
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might explain the causation of collective action solution breakdowns in previously 

sustained collective action solutions. These factors of analysis include; the effects of 

technology, industrialization, migration, and natural disasters on collective action 

solutions. These factors are well supported in theory, but yet remain untested beyond 

small qualitative works.  The area of external factors effecting collective action solutions, 

with quantitative evidence, has been understudied, therefore this will be the focus of the 

analysis. Moving forward, I will define the hypotheses, data and methodology being 

tested and used in the remainder of this work. 

Section 3: Data and Methods 

The failure of collective action, and the external factors thought to affect it, will 

be measured and tested quantitatively using two statistical models; binary logistical 

regression and ordered logistical regression, on two populations, a mixed population 

including state-centric and non-state-centric observations, and state-only. These models 

are proposed to provide distinction between the different kinds of collective action 

failure, and to provide depth to an otherwise two-tone analysis. Binary logistical 

regression will code the dependent variable either as sustained or failed. Ordered will 

code the dependent variable as either sustained, failure due to generally nonviolent 

political intervention (revolution), failure due to internal military intervention (coup), or 

failure due to violent external intervention (war). Government collapse due to civil war 

will be grouped into the other violent external intervention subtype. Revolutions were 

considered failed not based on whether they were successful in disposing of the 

government, but whether they resulted in achieving their goal of forming a new 

government –and avoiding the more common outcome of generalized disorder and 
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economic collapse. See Appendix D for dependent variable histograms. Assumptions for 

collective action solutions, their actions, and their failures that have been outlined in the 

Institutional Analysis and Development Framework (IAD), have been generalized to 

encompass solutions of this size. 

Hypotheses. I hypothesize that certain variables will be associated with a greater 

or lesser probability of failure in a previously sustained collective action failure, and the 

following models will test these causal relationships. I hypothesize that an increase in the 

usage of communication technologies within the collective action solution will lead to a 

higher probability of a sustained collective action solution. I hypothesize that an increase 

in air pollution as a proxy for environmental stress, will lead to an increase in the 

probability of failure in a previously sustained collective action solution. I hypothesize 

that an increase in foreign direct investment (FDI) will lead to an increase in the 

probability of failure in a previously sustained collective action solution due to the 

influences of outside business interests. I hypothesize that an increase in immigration in 

the area of the collective action solution will lead to an increase in the probability of 

failure in a previously sustained collective action solution, due to the exit of key members 

of that solution and loss of expertise and support for the collective action solution. I 

hypothesize that an increase in emigration in the area of a collective action solution will 

lead to an increase in the probability of failure in a previously sustained collective action 

solution, due to an influx of persons that do not automatically subscribe to the collective 

action solution’s institutions, goals, and institutions. I hypothesize that and increase in 

industry added in the area of a collective action solution will lead to a decrease in the 

probability of failure in the previously sustained collective action solution, due to the 
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positive influences of industrialization on collective action institutions. These following 

hypotheses will be tested using quantitative models described previously, using the 

population described and defined following.  

Population and Sample. Panel data was used for the analysis, with observations 

collected for a minimum of two years and a maximum of ten years, to better measure 

change over time. See Appendix A for a full list of included states by name and years 

included in the model. See Appendix B for a full list of non-governmental collective 

action solutions chosen to be included in the analysis by name and years included in the 

model. The selection of these non-governmental collective action solutions was 

completely random and will probably exclude some observations inadvertently that 

others may have wished to see included. This thesis will also test the population of state-

centric observations separately, to determine if states behave differently than a mixed 

sample of states and other large collective action solutions.  

Dependent Variables. Analysis includes one hundred and sixty-two states, and a 

random sampling of non-governmental collective action organizations chosen at the 

author’s discretion including terrorist organizations, political parties, and international 

coalitions. The dependent observations for state governments were taken from the World 

Peace Fund, Fragile States Index. States were ranked from 12-120, the greater the ranking 

the greater the “fragility” of the state. Those states with a score of 95 or greater were 

considered to be failed states for the purposes of this analysis (World Peace Fund, 2015).  

For those observations not available from the World Peace Fund Fragile States 

Index, the collective action solution was considered to be “failed” if it met one of the two 

criteria: 1) it was unable to make substantive progress towards its goal(s) for its members 
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or 2) it ceases to exist in part or whole.  The dependent binary variable was coded as “0”, 

representing a sustainment in the collective action solution, and “1” representing a failed 

collective action solution. The ordered dependent variable was coded in the following 

order: “0” represented a sustainment in the collective action solution, “1” represents a 

failure of the collective action solution of an internal non-violent nature, such as a 

political revolution, “2” represents a failure of an internal violent nature, such as a coup, 

and “3” represents a failure of an external violent nature, such as war.  

Independent Variables. Independent variables of interest include; inflows of 

migrants, outflows of migrants, levels of pollution, internet users, foreign direct 

investment, and levels of industrialization. Data for these independent variables were 

taken from a variety of sources, and generalized for non-state government collective 

action solutions. The sample was controlled for population, with proxy or estimates used 

where traditional data sources were absent. 

To test the correlation between failure of sustained collective action solutions 

among inflows and outflows of migrants, I use data measuring inflows and outflows of 

migrants by state per year (The World Bank, 2016). For those collective actions solutions 

operating in multiple states, a composite score was used. Data was normalized as a 

percentage of the target state’s total population. Data was generalized for missing years 

using an incremental averaging method. Data for outflows of migrants was only available 

for two of the selected years. This posed significant limitations on the sample size.  

To test the relationship between failure of sustained collective action solutions 

and pollution or environmental stress, the World Bank panel database on the percentage 

of the population exposed to “unhealthy” amounts of air pollution as defined by the 
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World Health Organization was used (The World Bank, 2016). For those collective 

action solutions operating in multiple states, a composite score of the various areas of 

interest was used. 

To measure the levels of industrialization associated with the failure of sustained 

collective action solutions, data was used from the World Development Indicators, 

industry value added as a percentage of annual growth (The World Bank, 2016).  

In order to analyze the influence of foreign economies on domestic collective 

action solutions, foreign direct investment (FDI), data was used from the World 

Development Indicators, which was normalized as net inflows as a percentage of the 

target country’s gross domestic product (GDP) (The World Bank, 2016). 

To examine the relationship between different levels of group usage of 

communication technologies, a proxy of internet users per 100 persons was used, taken 

from the World Development Indicators (The World Bank, 2016). 

The control variable of population size was taken from the World Development 

Indicators, for non-state collective action solutions a proxy of membership was used (The 

World Bank, 2016). For those collective action solutions operating in numerous states, a 

composite score of the areas of interest was used. 

 Observation counts ranged from 1759 observations in the dependent variable, to a 

minimum of 715 observations in the independent variable of emigration as a percentage 

of the target population. Observation counts were dropped significantly by a lack of data 

in the “Emigration” variable, and this was due to outside data limitations. See Table 1 on 

the following page for variable distributions for observations to be included in the model 
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which includes state and non-state observations. See Table 2 for descriptive statistics 

used in the state-only model. 

Table 1  

Descriptive Statistics  

Dependent 

Variables 

Observations Mean Std. Dev. Min Max 

Failure (Binary) 1759 .14 .35 .00 1.00 

Failure (Ordinal) 1759 .31 .82 .00 3.00 

Independent 

Variables 

Observations Mean Std. Dev. Min Max 

 

Internet Users 1559 32.83 28.36 0 98.16 

Air Pollution 1400 60.64 34.01 0 100 

Immigration (%) 892 .086 .134 .001 .878 

Emigration (%) 715 .095 .115 .005 .678 

Inflows of FDI (%) 1523 $732,911 $7.19 million $-58.98 $9.28 billion 

Industry Added 1349 3.63 8.82 -44.25 103.64 

Population 1574 44.7 million 148 million 84,397 1.36 billion 

  

Estimation Procedures. Due to the panel data characteristics, and the distribution 

of the binary and ordinal dependent variables, two maximum likelihood models were 

used for each population. The first, a binary random effects probit model, fits the 

dependent failure variable of failure and sustainment, with more moderate assumptions of 

normality. The second, an ordered probit model, was selected due to the ordered nature of 

sustainment and varying degrees of failure, from less extreme (internal non-violent 

breakdown) to most extreme (external violent breakdown). An ordered probit model also 

has more relaxed standards of normality, compared to a more traditional linear regression 

(Berry, Johnston & Mielke, 2014). All independent variables are continuous in nature. 

 The first model, using the binary measure of the failure or sustainment of an 

existing collective action solution, tests the impact of the following potential causes. The 

second model, using the ordered ordinal version of the dependent variable, also examines 
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these relationships with the same potential causes. Both models use random effects, 

which does not control for the potential of country-specific effects (Kanji, 2006). 

 Model fit for these models was relatively robust. See the roc analyses of various 

statistically significant variables within these models in Appendix C. The perpendicular 

line of a Roc-tab indicates a perfect fit for the model, the bold line is the distribution of 

the model results in relation to the “perfect fit” model line. 

 

Table 2  

Statistical Model Results – All Observations 

Statistical Models 

  
Model 1 

 (Binary RE) 

Model 2  

(Ordinal) 

Internet Users -.111* -.018* 

  (.036) (.004) 

Air pollution .060* .005* 

  (.017) (.002) 

Immigration (%) -.118 -.020 

  (.131) (.015) 

Emigration (%) -.575* -.055* 

  (.111) (.016) 

Industry Added -.003 -.004 

  (.021) (.008) 

Inflows of FDI (%) -.000 -.000 

 (.000) (.000) 

Population -.000* -.000 

  (.000) (.000) 

Wald chi2 61.02 - 

Prob > chi2 0.000 0.000 

Observations 615 615 

Cut 1 - .484* 

 - (.242) 

Cut 2 - .647* 

 - (.243) 

Cut 3 - 1.110* 

 - (.246) 

* p  < .001;  two tailed, standard errors in parentheses 
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 See Table 4 below for the results of the model for the state-only population. The 

same models were used for the state centric observation model, as the data has similar 

characteristics. The same independent variables were used, with the only changes being 

the removal of the non-state centric observations.  

 

Table 3 

Statistical Model Results – State Centric Observations Only 

Statistical Models 

  

Model 1 

 (Binary RE) 

Model 2  

(Ordinal) 

Internet Users -.370* -.074* 

  (.063) (.013) 

Air pollution .068 .016 

  (.020) (.006) 

Immigration (%) -23.24 -9.25 

  (14.43) (5.35) 

Emigration (%) -52.23* -11.77 

  (12.44) (3.75) 

Industry Added .008 .007 

  (.022) (.015) 

Inflows of FDI (%) -.072 -.090 

 (.082) (.033) 

Population -.000 -.000 

  (.000) (.000) 

Wald chi2 83.3 - 

Prob > chi2 0.000 0.000 

Observations 585 585 

Cut 1 - .351* 

 - (.579) 

Cut 2 - .710* 

 - (.583) 

Cut 3 - 1.732* 

 - (.599) 

* p  < .001;  two tailed, standard errors in parentheses 
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Model Results 

The statistical significance of internet users per capita, air pollution, and 

emigration as a percent of the target population in both mixed models of state and non-

state observation models is supportive of the hypothesis that these causes may have a 

relationship with the breakdown of existing collective action solutions. For the state-only 

population models, there was statistical significance in the variables of internet users per 

capita and emigration as a percent of the target state population in both models. 

Emigration as a percent of the target state population was statistically significant in only 

the binary model for the state-only population. Population was also statistically 

significant in the mixed population binary probit model, though control variables are not 

discussed in the following section.  

Discussion of Results  

 Taken separately or together, the results of the models have interesting 

implications to current operating theory in the area of collective action breakdowns. 

Following is a discussion of first, the mixed models with both state and non-state 

observations, followed by a discussion of the state-only models. With three out of six 

independent variables of interest significant at the .001 level in three out of four models, 

the models indicate a level of support for the theoretical framework of collective action 

breakdowns that has not been previously tested. 

Mixed Model Results. The statistically significant results of the independent variable of 

interest “Internet Users” indicates that the increase in usage of internet technologies per 

100 persons is correlated with a -.111 decrease in the possibility of a breakdown in a 

previously sustained collective action solution. More clearly, an increase in internet users 
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per 100 persons in a population is associated with a reduction in the likelihood of 

observing a failure in the existing collective action solution. This supports the hypothesis 

of a relationship between an increase in communication technologies and a decrease in 

collective action solution breakdowns.  Theory developed previously hypothesizes that an 

increase in communication will lead to better coordination of actors, a lowering of 

information costs, and therefore more stable and sustainable solutions. This increase in 

the per capita users of internet services reduces barriers to communication that may have 

existed previously and enables full participation in the decision making process by those 

who otherwise might have participated in the collective action solution. For instance, 

social media has already enables massive social movements and institutions to coordinate 

with one another over large distances for very low costs to accomplish their goals that 

otherwise would have been difficult or impossible – for example the popular uprising in 

2011 that successfully removed the Egyptian government from power due to the wide use 

of social media platforms such as Facebook and Twitter. 

If there is a decrease in the access to internet technology, this may stem from 

damage to infrastructure, lack of disposable income, or natural disasters of a great 

magnitude, all which may support the increased probability of a decrease in the 

sustainability of the collective action solution. More likely, rather than a decrease in 

internet usage, access to internet technologies was not available yet in the area of the 

collective action solution. Therefore, there is a reasonable expectation that there will be a 

continual increase in the number of persons able to utilize internet technologies as 

modernization continues to increase, with a consequent growth in communication with 
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their elected officials, neighbors, and other people in their community, with a possible 

corresponding increase in the stability of collective action solutions.  

 The results also indicated a relationship between higher levels of air pollution and 

a greater probability of a breakdown in a previously sustained collective action solution. 

Taken from the results of Table 2, an increase in a unit of air pollution is associated with 

a .060 increase in the probability of a collective action breakdown.  This result is 

reasonable, as the disintegration of the collective action solution increases, there is less 

likely to be a great deal of resources dedicated to the maintenance of public goods, such 

as air quality. Environmentally unfriendly business tactics may be employed by 

international corporations operating in unstable areas, with corresponding pollution of air 

and waterways. For instance, when suspecting the possibility of a government shutdown 

or political violence, there could be a reduction of safety and environmental protection 

procedures that would be normally observed in order to increase production and improve 

profit margins before the inevitable retreat.  

Though the result supports the hypothesis, this result needs further exploration. 

The causes of the increased levels of air pollution are unknown and important; there is a 

difference between high levels of air pollution due to the inability of the collective action 

solution to regulate environmental polluters, versus the regulation of pollutants not being 

a key goal of the collective action organization. For instance, Beijing has had frequent 

bouts of hazardous air pollution levels in the summer and fall of 2015, does this mean we 

can expect an increase in the probability that some part of the collective action solution 

operating in Beijing to fail? Further exploration is needed in the identification of these 

underlying causal factors that affect levels of air pollution within an area. 
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 Emigration also appears to have a relationship with the failure of collective action 

solutions: as emigration increases, the likelihood that a collective action solution will fail 

also appears to decrease. Again, referring to Table 2, an increase in a unit of emigration is 

associated with a -.575 probability of a failed collective action solution.  This does not 

support the hypothesis and rejects the theoretical structure already present. This result 

seems counterintuitive, as it was previously theorized that people will choose to leave a 

collective action situation if the collective action solution is not serving the needs of the 

population (Ostrom, 2010). The instability of the collective action solution has direct 

consequences on the people living and working within the sphere of the collective action 

solution, and therefore can have widespread affects. The migration crisis in Europe, 

caused by the civil war in Syria, is an example of this sort of emigration that supports the 

theory – but this theory is not supported by the results of this model. This result will need 

further exploration, it is possible that the data collection in a fragile collective action 

solution is not as accurate as in a sustained collective action solution, leading to perhaps 

an understatement in the number of individuals leaving the area. It is also possible that 

those individuals within a failing collective action solution do not have the means or 

opportunity to leave the collective action area – such as when states close borders.  

 The ordered probit model results are related to the various cuts of the dependent 

variable; cut 1 is associated with the least disruptive form of collective action breakdown, 

nonviolent internal breakdown, with cut 2 associated with violent internal breakdown, 

and cut three associated with violent external breakdown. This model gives more color to 

the different types of collective action breakdowns and their associated relationships with 

the various independent variables, versus the first model of simple failure or sustainment.  
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Three cuts of the dependent variable give us three different, although similar, 

relationships with the independent variables, and all are statistically significant. These 

cuts are the intercepts of the dependent variable when all independent variables are at 

their lowest levels.  Therefore, setting all independent variables to their lowest levels, 

there is an increased probability of a collective action breakdown of a nonviolent internal 

nature of .484. For a collective action failure of a violent internal nature, the probability 

was increased by .647 by each subsequent increase in unit for the independent variables. 

A collective action failure with violent external characteristics the probability was 

increased by 1.110 for each subsequent increase in one unit for the associated 

independent variables. Therefore, from these results we can say that an increase in one 

unit of the dependent variable was associated with a greater increase in the units for the 

independent variables. For more details, see Table 2. 

The coefficients for the two models are similar in size and carry the same sign, 

indicating that the relationships between the independent variables of interest and the 

ordered dependent variable have similar relationships as previously discussed for the 

binary model. However, an ordered probit model allows the results to distinguish one 

type of failure to another – which provides relevant insight into the differences from one 

collective action failure to another. Violent collective action failures were understandably 

associated with higher levels of the independent variables than nonviolent collective 

action variables. From this, we can conclude that violent external collective action 

breakdowns are associated with more volatile levels of the independent variables of 

interest, as those breakdowns themselves are likely to be more disruptive than nonviolent 

or violent collective action breakdowns of an internal nature. The collective action 
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breakdown that has external characteristics, such as war, is more likely to be destroyed 

completely and affect more than one aspect of life severely, than if there is simply an 

internal breakdown with the possibility of a quick recovery.  

 There was a lack of statistical significance in the variables of immigration as a 

percent of the target population, foreign direct investment as a percentage of the target 

GDP, and industry-added as a percentage of the target GDP. This is interesting, as all of 

these variables are associated with theorized external factors previously thought to impact 

collective action solution breakdowns. However, the lack of statistical significance is not 

an implication that these variables have no effect, but the models and data in this thesis 

do not indicate a relationship amongst these. 

State Centric Model Results. The state-only population models yielded different results 

from the mixed-observation models, indicating that the non-state centric observations did 

affect the models in a different manner than the state-only population. The levels of 

statistical significance in the variable internet users per capita were similar in size and 

direction as the mixed-model, indicating further support for the hypotheses. However, in 

both models for the state-only population, emigration as a percent of the target population 

was statistically significant, whereas the variable emigration as a percent of the target 

population was statistically significant in only the binary probit model.    

 Taken from the results of Table 3, an increase in a unit of internet users per capita 

is associated with a .074 decrease in the probability of a collective action breakdown.  

This result is comparable to the results of the mixed observation models, and is further 

evidence that an increase in communication technologies is supportive to the sustainment 

of collective action solutions.   
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 Again, referring to Table 3, the results of the variable emigration as a percent of 

the population is once again not supporting the hypothesis. The results of the table 

indicate that an increase in a unit of emigration as a percent of the population this is 

associated with a 52.22 decrease in the probability of a collective action breakdown. As 

this is the opposite of our hypothesis, this result does not support the theoretical structure.  

Implications and Conclusions 

 Previously, scholars have theorized that a number of external factors may have a 

possible impact to the breakdown of previously sustained collective action solutions; the 

analysis in this paper selects a number of these theoretical factors for quantitative testing. 

These factors include; use of communication technologies, environmental damage, 

inflows of participants, outflows of participants, changes in the level of industrialization, 

and changes in the level of external corporate activity. The model output indicates a 

negative relationship between collective action solution sustainment and increased air 

pollution, a positive relationship between collective action sustainment and increased 

levels of internet usage, and a negative relationship between collective action sustainment 

and increased levels of emigration. All of these results support the hypotheses theorized 

by former scholars in the area; collective action sustainability has relationships with these 

external factors, and these relationships are now supported by quantitative evidence. 

Though there is evidence that there is some type of relationship between the 

statistically significant variables, the results remain rather muddled. A series of scatter 

plots drawn from the ordered probit model (Model 2) presented on the following pages 

indicate that higher levels of air pollution is associated with both higher levels of 

sustainment and breakdown, with a similar ambiguous conclusion drawn from the model 
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scatter plots for internet users and emigration, with both of these lower levels associated 

with higher probabilities of both sustainment and breakdown. This raises interesting 

implications of why certain collective action solution observations fail and other do not, 

if they have similar characteristics in the independent variables of interest. Perhaps, there 

is some unidentified factor in theory that is causing such an interesting variation in 

sustained collective action solutions. Though not ideal (quantitative analysis rarely is), 

this poses an interesting research agenda of isolating the causal factors that lead these 

independent variable outcomes to be associated with both higher probabilities of 

sustainment and failure of collective action solutions. 

 

Figure 1: Ordered Collective Action Failure and Air Pollution  
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Figure 2: Ordered Collective Action Failure and Emigration 

 

Figure 3: Ordered Collective Action Failure and Internet Users 
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Empirical testing in the field of collective action is, by definition, difficult. There 

is an ambiguous nature to the term ‘collective action’ that could encompass almost 

anything requiring a group decision. Choosing formalized collective action solutions that 

had the capability for independent variables to be associated with them was a difficulty.  

 Previously, quantitative analysis in this area has largely been limited to 

laboratory experiments where many external stimuli could be controlled – therefore this 

branch into the practical implications of external factors affecting the breakdown of 

collective action is both unorthodox and necessary for the advancement of the scholarly 

research in this field.  Limitations to the data were severe – there was a preference to use 

a solid mix of state-centric and non-state centric observations, but the data was not 

available for use and unable to be collected by the author at this stage. Therefore, analysis 

is heavily state-centric, as is most of the quantitative research in the area of international 

affairs. Therefore, the results may not be generalizable to non-state centric collective 

action solutions, as would be the hope of such a study. 

Despite the extensive limitations to the data and analysis, the conclusions drawn 

from the previous results sections have widespread implications. The increased use of 

internet technologies is already being observed throughout the world, and therefore has 

great potential to become the next platform in which to coordinate resources and persons 

to gain better and more sustainable collective action solutions. The reduction in 

information costs is significant, as the individuals involved in the collective action 

solution can directly use communication technologies to organize, therefore reducing the 

control of previously powerful groups who once held monopolies on these tools. 
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Evidence that the increase in emigration has a relationship with the potential breakdown 

of a collective action solution could be a red flag in predicting the possibility of collapse, 

and therefore the decision to take action could be better supported in conjecture with 

other factors. The increase in air pollution is a quantitative measure that can be used to 

gauge the health of the community as a whole, as well as the collective action institutions 

in operation. 

The next step in this research agenda is the recognition of limitations of the data 

included in this thesis, make steps to rectify those deficiencies, and expand the temporal 

and spatial domains of the analysis.  The inclusion of more non-state centric collective 

action organizations through improved data collection is an obvious step here. If these 

results hold at micro and macro levels with more robust data, then serious policy 

implications could arise that could affect the construction and implementation of 

collective action solutions to increase sustainability. As globalization and technology 

usage continues to increase, the scholarly endeavors into these areas continue to be of 

vital importance for environmental, economic, and sociological reasons. The 

understanding and betterment of collective action solutions is of importance to not only 

those intimately involved in those collective action situations, but all people hoping for a 

more stable world, therefore scholarship in this area continues to be of vital significance. 
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Appendices 

Appendix A: State Centric Observations By Name and Years included in Model 

 State Observations Years  State Observations Years 

Afghanistan 2010-2013 Laos 2010-2013 

Albania  2010-2013 Latvia 2010-2013 

Angola 2010-2013 Lebanon 2010-2013 

Antigua 2010-2013 Liberia 2010-2013 

Argentina 2010-2013 

 

Lithuania 2010-2013 

Armenia  2010-2013 Luxembourg 2010-2013 

Australia 2010-2013 Macedonia  2010-2013 

Austria  2010-2013 Madagascar 2010-2013 

Azerbaijan 2010-2013 Malawi 2010-2013 

Bahamas 2010-2013 Malaysia 2010-2013 

Bangladesh 2010-2013 Mali  2010-2012 

Belarus 2010-2013 Malta 2010-2011 

Belgium 2010-2013 Mauritania 2010-2013 

Belize 2010-2012 Mauritius  2010-2013 

Benin 2010-2013 Mexico 2010-2013 

Bhutan 2010-2013 Micronesia 2010-2012 

Bolivia 2010-2013 Moldova 2010-2013 

Bosnia 2011-2013 Mongolia  2010-2013 

Botswana 2010-2013 Morocco 2010-2013 

Brazil 2010-2013 Mozambique 2010-2013 

Brunei 2010-2012 Namibia  2010-2013 

Bulgaria 2010-2013 Nepal 2010-2013 

Burkina Faso 2010-2013 Netherlands  2010-2013 

Burundi 2010-2013 New Zealand  2010-2013 

Cambodia  2010-2013 Nicaragua  2010-2013 

Cameroon 2010-2013 Niger  2010-2013 

Cape Verde 2010-2013 Nigeria 2010-2013 

Central African Republic 2010-2013 Norway  2010-2013 

Chile  2010-2013 Pakistan 2010-2013 

China 2010-2013 Panama  2010-2013 

Colombia 2010-2013 Paraguay 2010-2013 

Congo (DR) 2010-2013 Peru 2010-2013 

Congo Republic 2010-2013 Philippines 2010-2013 

Costa Rica 2010-2013 Poland 2010-2013 

Cote D’Ivoire 2010-2013 Portugal  2010-2013 

Croatia  2010-2013 Romania  2010-2012 

Cyprus  2013-2013 Russia 2010-2012 

Czech Republic 2010-2013 Rwanda 2010-2013 

Denmark 2010-2013 Samoa 2010-2013 

Dominican Republic 2010-2013 Saudi Arabia 2010-2013 
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Appendix A Cont.: State Centric Observations By Name and Years included in Model 

Ecuador 2010-2013 Senegal  2010-2013 

El Salvador 2010-2013 Seychelles 2010-2013 

Estonia  2010-2013 Sierra Leone 2010-2013 

Ethiopia 2010-2013 Singapore  2010-2013 

Fiji 2010-2013 Slovakia 2010-2013 

Finland  2010-2013 Slovenia  2010-2013 

France 2010-2013 South Africa  2010-2013 

Gabon 2010-2013 South Korea 2010-2013 

Gambia 2010-2013 Spain  2010-2013 

Georgia  2010-2013 Sri Lanka  2010-2013 

Germany  2010-2013 Sudan 2010-2013 

Ghana  2010-2013 Suriname 2010-2013 

Greece  2010-2013 Sweden  2010-2013 

Grenada 2010-2013 Switzerland  2010-2013 

Guatemala 2010-2013 Tajikistan 2010-2013 

Guinea 2010-2013 Tanzania 2010-2013 

Guinea-Bissau  2010-2013 Thailand 2010-2013 

Guyana 2010-2013 Timor-Leste 2010-2012 

Haiti 2010-2013 Togo 2010-2013 

Honduras 2010-2013 Trinidad 2010-2013 

Hungary 2010-2013 Tunisia 2010-2013 

Iceland 2010-2013 Turkey 2010-2013 

India 2010-2013 Uganda 2010-2013 

Indonesia 2010-2013 Ukraine 2010-2013 

Iraq 2010-2013 United Arab Emirates 2010-2013 

Ireland  2010-2013 United Kingdom 2010-2013 

Italy  2010-2013 United States of America 2010-2013 

Jamaica  2010-2013 Uruguay  2010-2013 

Japan  2010-2013 Uzbekistan 2010-2013 

Jordan  2010-2013 Venezuela 2010-2012 

Kazakhstan 2010-2013 Vietnam 2010-2013 

Kenya 2010-2013 Zambia 2010-2013 

Kuwait  2011-2013 Zimbabwe 2010-2013 

Kyrgyzstan 2010-2013   
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Appendix B: Non-State Centric Observations by Group and Year 

oObservations Group Name Years 

 Al-Qaeda 2010-2013 

American Democratic Party 2010-2013 

American GOP 2010-2013 

American Tea Party 2010-2013 

Boko Haram 2010-2013 

Indian Mujahideen 2010-2013 

IRA 2010-2013 

Muslim Brotherhood 2010-2013 

 

 

 

Appendix C: Non-Parametric Estimation Roc Curves (Significant Variables) 

Figure 1: Binary Failure Bin and Internet Users per Capita 
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Figure 2: Binary Failure Bin and Air Pollution 

 

Figure 3: Binary Failure Bin and Emigration 
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Appendix D: Dependent Variable Histograms 

Binary Failure Bin Histogram 

 

Ordinal Failure Bin Histogram 

 


