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Dissertation Director: Dr. Sonia Ben Ouagrham-Gormley 

 

Adopted unanimously in 2004, UN Security Council resolution (UNSCR) 1540 

established a variety of obligations on states to prevent the proliferation of weapons of 

mass destruction (WMD) to both state and non-state actors – obligations such as 

establishing a strong export control regime, securing sensitive materials, and 

criminalizing the production of WMD.  However, worldwide states have implemented 

fewer than half of these obligations as delineated by the UN Security Council Committee 

established to monitor implementation. In addition, there has been limited analysis of 

what factors may have contributed to countries successfully fulfilling their UNSCR 1540 

obligations or of whether the world has actually become safer since the adoption of this 

resolution.   

This dissertation makes several contributions to the literature on WMD 

nonproliferation and resolution 1540, utilizing the theoretical framework developed in 

treaty compliance literature, which is generally divided into the managerial and the 
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enforcement theory. The managerial theory emphasizes the importance of clarity, 

capacity, and time lags in countries implementing their international obligations. The 

enforcement theory focuses on a state’s cost-benefit calculation, including consideration 

of outside pressure, state identity, norms, and national interest. The dissertation primarily 

utilizes quantitative research, which is best placed to answer these questions and assess 

implementation of UNSCR 1540 on a global scale; however, several short case studies 

were also included in order provide a better contextual understanding of the findings. 

First, this dissertation utilizes time-series cross sectional regressions to 

quantitatively analyze and identify state-specific factors that may have contributed to the 

varied implementation of UNSCR 1540. Second, the dissertation employs Poisson and 

negative binomial regressions to assesses whether states of particular concern for WMD 

proliferation – including states that have significant stocks of WMDs or materials that 

could be used as or for the production of WMDs, states of concern for development of 

weapons, and transit/transshipment hubs – have fulfilled the key obligations under the 

resolution that would contribute towards reducing the risk of proliferation worldwide. To 

conduct both of these analyses, I developed a database of UNSCR 1540 implementation 

data spanning 2006-2015, for all UN Member States.  

The findings of these analyses can help improve our understanding of countries’ 

implementation of their international nonproliferation obligations through specification of 

the qualities associated with higher implementation rates – qualities that ideally could be 

built or enhanced through assistance programs and policy efforts in countries determined 

to be of particular importance to the donor country or organization. Additionally, these 
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results may aid assistance providers in identifying countries that are more likely to 

effectively utilize any assistance offered in implementing their 1540 obligations, as they 

already possess the key characteristics associated with implementation. Furthermore, the 

results of this dissertation unambiguously determine whether key proliferation-sensitive 

countries have implemented their relevant key obligations, providing information the 

international community can use to better determine whether UNSCR 1540 has had a 

substantive impact in making the world a safer place – or whether perhaps a new 

framework is needed.  

This dissertation concludes that both managerial and enforcement theory 

characteristics are correlated with implementation of UNSCR 1540 obligations over time.  

Country attributes that were found to be associated with increased implementation of all 

1540 obligations over time are economic capacity, foreign aid, nongovernmental 

organization activity, security interests, membership in the Non-Aligned Movement, 

political will, possessing WMD-relevant industries or serving as a transit/transshipment 

hub, membership in a multilateral export control regime, population, and nonproliferation 

treaty membership. Because these variables support both the managerial and enforcement 

theories, compliance systems incorporating aspects of both theories are likely to be more 

effective than reliance only on one or the other strategy.  Moreover, the results of the 

second analysis indicate that UNSCR 1540 appears to have had an impact on the state of 

key proliferation-relevant countries’ safeguards and security efforts. Key proliferation-

salient subsets have a higher implementation percentage of their relevant obligations than 

the international community overall – meaning that the data indicates we are indeed safer 
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now than when UNSCR 1540 was adopted in 2004. Furthermore, the country 

characteristics associated with implementation by these subsets of countries of their 

subset-relevant 1540 obligations also represented both managerial and enforcement 

theory concepts. 

Based on the findings of this research, several specific policy prescriptions are 

provided for consideration by the 1540 Committee and the international community. 

These include increasing monitoring and transparency through more regularized matrix 

development; public “naming and praising” as well as “naming and shaming;” offering 

positive incentives, withholding previously-promised incentives, or removing previously-

provide incentives until implementation of the resolution has improved; and leveraging 

security relationships to improve implementation. In addition, the dissertation also finds 

that geographic diffusion effects are significantly correlated with implementation, 

meaning that regional and subregional organizations are particularly important in 

increasing implementation of the resolution. Finally, the dissertation recommends 

considering a strategy of prioritization – focusing on certain particularly high-risk 

countries or specific sets of obligations within countries – as an interim step on the road 

to full implementation of the resolution by every country worldwide.     
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INTRODUCTION1 

In the wake of Aum Shinrikyo’s biological and chemical weapon attacks, 

including the infamous 1995 sarin attacks in the Tokyo subway; the terrorist attacks of 

September 11, 2001; the anthrax-laced letters later that same year (also known as 

Amerithrax); and the 2003 public unveiling of Pakistani metallurgist AQ Khan’s nuclear 

proliferation network, the United States and other UN Security Council (UNSC) 

members pushed for a UN Security Council resolution (UNSCR) to reduce worldwide 

vulnerabilities to these types of threats by limiting the access of non-state actors to 

weapons of mass destruction (WMD) and their means of delivery.2 Adopted unanimously 

in 2004 as a Chapter VII resolution,3 UNSCR 1540 enumerates a number of specific 

obligations for states, ultimately intended to reduce the overall risk of WMD 

proliferation. The UNSC Committee created to monitor implementation of UNSCR 1540, 

among other tasks, has established a set of indicators outlining both the direct obligations 

                                                 
1 The views expressed in this article are solely those of the author and do not represent the views or official 

policy of the U.S. government.  
2 There are a number of alternate ways of characterizing WMD – one study counted more than 50 

definitions, including almost 20 used by various U.S. government entities alone (Carus 2012). UNSCR 

1540 specifically covers nuclear, chemical, and biological weapons and related materials. While WMD is 

conventionally also understood to include radiological weapons, these are not expressly included in the 

1540 regime, although the resolution does make reference to the Code of Conduct on Safety and Security 

of Radioactive Sources. Therefore, while “WMD” will be used throughout this paper, it should be 

understood to align directly with the types of weapons and materials covered under the resolution.  
3 Chapter VII of the UN Charter allows the UN Security Council (UNSC) to "determine the existence of 

any threat to the peace, breach of the peace, or act of aggression" and to take military and nonmilitary 

action to "restore international peace and security." All UNSC resolutions are binding on all UN Member 

States.  



2 

  

of UN Member States under this resolution, as well as additional actions states would 

need to take in order to fully and effectively implement their direct obligations. Key 

obligations include adopting effective laws to prohibit non-state actors from engaging in 

various WMD-related activities such as development and use of WMD and their means 

of delivery, and establishing legal and enforcement frameworks covering these items and 

related materials in areas such as law enforcement, licensing, export, and border controls. 

Importantly, unlike a treaty or voluntary regime, UNSCR 1540 is a Chapter VII 

resolution and as such is binding on all UN Member States – meaning all countries are 

required to implement the resolution’s obligations. No longer is nonproliferation limited 

only to those nations opting into a specific treaty or regime. 

To strengthen the international nonproliferation regime and reduce the risk of 

further WMD proliferation to both state and non-state actors, the UN and many Member 

States – including the United States – have argued that it is crucial for all states to fully 

implement their UNSCR 1540 obligations (United Nations, 2017). When certain types of 

WMD, such as biological or chemical weapons, can be transported across borders in a 

pocket or a briefcase, vulnerabilities anywhere can mean that the international 

community as a whole is at risk. Additionally, the years since the adoption of 1540 have 

seen civil wars in countries currently holding or once in possession of WMD, substantial 

changes in information and communications technology resulting in issues such as the 

availability on the internet of information on WMD manufacturing, increased global trade 

flows, a prolonged period of substantive economic decline, and the semi-normalization of 
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chemical weapons use in Syria (Stewart 2018, 106-107). All these factors reinforce the 

need to ensure widespread, strong implementation of resolution 1540. 

Worldwide, implementation of UNSCR 1540 has been steadily increasing. 

Dozens of states have taken many actions to meet their 1540 obligations, putting into 

place or strengthening elements of their nonproliferation controls, including materials 

security, border control, and export control regimes (Cupitt 2012; Cupitt 2014; UNSC 

1540 Committee 2016a, 2016b; Stewart 2018, 106; UNSC 1540 Committee 2010; 2012a; 

2012b; 2013; 2014; 2015; 2016a; 2016b; 2016c; 2018; Perry 2019, 6). Other, indirect 

achievements and contributions of UNSCR 1540 include an increased awareness of 

WMD threats and vulnerabilities among both states and relevant industries, 

harmonization of strategic trade control concepts across regions, transparency, 

recognition of the importance of nongovernmental organizations (NGOs) in successful 

nonproliferation and counter-terrorism efforts, and the development of new forms of 

nonproliferation cooperation at the regional level, a rise in the number of states party to 

nonproliferation and counterterrorism treaties, increased capacity-building assistance 

offered by states and international organizations, and a greater willingness of states to 

accept such assistance (Ogilvie-White 2016; Jones 2006; Gahlaut 2019, 65). 

Implementation of 1540 has also quite substantively contributed to the development of an 

international law of WMD, under both treaty and customary law (Stoiber 2014, 19). 

However, although progress has been made, significant gaps in implementation 

remain (Gahlaut 2019, 55). More than 14 years have passed since the adoption of 

UNSCR 1540, yet very few states have implemented most or all of their 1540 obligations 
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– meaning that the vulnerabilities and risks identified over a decade ago may endure 

(UNSC 1540 Committee 2016b, United Nations 2017). Factors often cited for the lack of 

implementation include the technical complexity of the obligations themselves, a lack of 

political will, and the limited economic capacity of many countries. However, this data is 

based on anecdotal evidence, not rigorous and systematic analysis. Although several 

attempts have been made at evaluating implementation of the resolution, these analyses 

have been limited in terms of temporal scope, groupings of countries evaluated, and 

assessing specific possible explanatory factors. For example, quantitative and qualitative 

research has either simply tabulated the implementation averages of countries worldwide, 

assessed small groups of countries, looked only at a few variables like economic 

prosperity and bureaucratic capacity, or examined only a subset of 1540 obligations such 

as export controls. But to date, there has been no comprehensive, open source 

quantitative analysis of all UN members’ implementation of UNSCR 1540. Additionally, 

there is no analysis identifying the factors that correlate with states implementing – or not 

implementing – their obligations under the resolution, or whether the states that pose a 

greater proliferation threat because they have WMDs or WMD-relevant industries, have 

implemented most of their obligations. This dissertation intends to fill these significant 

gaps.  

Clarifying these issues is important for two reasons: first, a better understanding 

of the drivers of implementation success or failure can help improve national, regional, 

and global implementation of the resolution. Second, understanding why states have or 

have not implemented their 1540 obligations can help better target assistance programs 



5 

  

and policies. Increasing global nonproliferation controls is an important priority for many 

international and national authorities; in 2010, the G-8 and partner countries spent more 

than $2 billion on nonproliferation assistance (Finlay et al 2010, 6). Europe, Japan, and 

the United States maintain large export control assistance programs, while countries such 

as EU members, Canada, and the Republic of Korea make financial and in-kind 

contributions while dozens of countries provide expertise in support of these programs – 

which have grown in size over the past several decades (Perry 2019, 8-9). As another 

scholar on the subject has noted, “Resolution 1540 is only as strong as the commitment 

and success of countries in its implementation. Identifying implementation trends is 

important in order to identify paths for the achievement of greater overall implementation 

in ways that make sense given existing parameters” (Viski 2018, 34).  

This dissertation achieves two important results. First, it identifies the countries 

that maintain the constellation of characteristics correlated with increased implementation 

and therefore that may be good candidates for implementing their obligations if provided 

with assistance. Second, it identifies the qualities that should be strengthened in countries 

that are lagging in implementation but should be particular targets of assistance 

programs, either due to their strategic importance to a specific assistance provider or 

because they have WMD-relevant materials and industries.  

Situated in the academic space of institutionalism, international cooperation, and 

security studies, this dissertation addresses the systemic importance of UNSCR 1540 as 

well as the resolution’s impact on states’ adoption of measures to prohibit proliferation 

and establish controls over domestic activities and vulnerabilities. Through analyzing the 
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implementation of obligations by all countries over the 2006-2015 period4 and with a 

large number of possible explanatory variables, this dissertation identifies key patterns5 

in countries’ compliance or noncompliance with their obligations under the resolution 

and assesses how the resolution has actually been implemented in key sectors and in 

particularly key states. Clearly, implementation of the relevant 1540 obligations by states 

that present specific and potentially large vulnerabilities is of particular importance to 

reduce the global risk of WMD proliferation. 

Methodology and Key Results 

This dissertation asks two key questions: first, what country-specific factors are 

correlated with a state successfully working to implement the obligations of the 

resolution? Second, has UNSCR 1540, despite its far-from-universal implementation to 

date, made the world safer?  These are important questions to elucidate in order to better 

assess and enhance the strength of the international nonproliferation framework.  

 To answer these questions, this dissertation utilizes the framework developed in 

treaty compliance literature, which is generally divided into the managerial and the 

enforcement theory. The managerial theory emphasizes the importance of clarity, 

capacity, and time lags in countries implementing their international obligations. The 

enforcement theory focuses on a state’s cost-benefit calculation, including consideration 

of outside pressure, state identity, norms, and national interest. Using these theoretical 

frameworks, I conducted two separate, yet linked, quantitative analyses that go beyond 

                                                 
4 However, as discussed more thoroughly in the chapter on methodology and data, this information is 

missing for a number of countries throughout this time period; data are available for the implementation 

efforts of 123 countries as of 2006, expanding to all 193 UN Member States by 2015. 
5 While the dissertation will attempt to identify, quantitatively, what these patterns are, an assessment of the 

likely varying reasons behind these patterns is outside the scope of the research. 
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the anecdotal evidence and limited academic analyses conducted to date regarding 

specific factors correlated with implementation of the resolution. The first, a number of 

time-series cross sectional regressions, undertakes to distill the key attributes of an 

“ideal” implementer of UNSCR 1540 obligations by identifying specific state-level 

characteristics of countries that have both high and low implementation of the resolution 

over time – such as institutional, bureaucratic, political, and economic attributes.  The 

second quantitative analysis, via Poisson and negative binomial regressions, assesses the 

record of implementation of certain key subsets of obligations that are most important for 

certain countries, such as the implementation of chemical security obligations for 

countries with significant chemical industries or the border and export control provisions 

for states that are important transit/transshipment hubs. The results of this analysis should 

provide a better idea of how much safer, if at all, the world really has become since 2004 

by determining whether countries of particular relevance for WMD materials have put in 

place the legislative and enforcement provisions required to safeguard such materials and 

prosecute proliferation-related offenses as outlined in UNSCR 1540. 

In order to conduct these analyses, I identified approximately 20 state-specific 

characteristics that together are correlated with state implementation of 1540 obligations. 

These characteristics are categorized into whether they support the managerial or the 

enforcement theory – or both – along with several control variables. The first quantitative 

analysis conducted in this dissertation indicates that a number of country-specific 

characteristics were significantly correlated with increased implementation of UNSCR 

1540 obligations over time. The managerial theory variable of economic capacity was 
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significant, as had been expected. On the other hand, the variables representing foreign 

aid and NGO activity, which support both the managerial and enforcement theories, were 

also found to be significant – although unexpectedly a negative relationship with 

implementation. Furthermore, the enforcement theory variables representing security 

interests, Non-Aligned Movement (NAM) membership, political will, and possessing 

WMD-relevant industries or serving as a transit/transshipment hub were all correlated 

with implementation of 1540 obligations, all as expected.  Finally, the control variables 

representing multilateral export control regime (MECR) membership, nonproliferation 

treaty membership, and having neighboring countries implementing their obligations 

(“diffusion effects”) were also significant over time, as theorized.6 The characteristics 

that were unexpectedly not identified as particularly significant in 1540 implementation 

included bureaucratic capacity, decision-making process, and whether a state is in the 

midst a conflict (all managerial theory variables), as well as enforcement theory variables 

representing economic interests, vulnerability to terrorism, foreign policy, regime type, 

and having a norm of international participation.  

Previous qualitative analysis of 1540 obligation implementation was conducted 

two or three years after adoption of the resolution, which means that these studies were 

not able to assess trends and patterns in implementation over time. The findings of this 

dissertation go far beyond the handful of variables and countries assessed in existing 

quantitative literature, identifying key characteristics correlated with trends and patterns 

                                                 
6 However, for the purposes of utilizing these findings for improved assistance programming, it should be 

noted that many of these significant factors may be structural or otherwise difficult to change in the short 

term – such as economic capacity as measured by gross domestic product per capita. 
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in implementation of all 1540 obligations over a period of 11 years after adoption of the 

resolution, analyzing a dataset encompassing all UN Member States. 

Through the second, more targeted analysis, I identified to what extent certain 

subsets of states that have been determined to have a particular WMD materials-related 

vulnerability have implemented the relevant UNSCR 1540 obligations – and what 

country characteristics were associated with implementation by these subsets of states. As 

the overall implementation rate of 1540 obligations remains approximately 50% 

worldwide, it was expected that the results of this analysis would show that these crucial 

countries have not implemented all, or even many, of their relevant obligations. I find 

that UNSCR 1540 appears to have had an impact on the state of key proliferation-

relevant countries’ safeguards and security efforts. This is demonstrated by the 

comparison between the levels of obligation implementation in 2006/2008 – as well as 

the implementation of key subsets of obligations by key states. I believe it is particularly 

encouraging that these key proliferation-salient subsets have a higher implementation 

percentage of their relevant obligations than the international community overall – 

meaning that the data indicates we are indeed safer now than when UNSCR 1540 was 

adopted in 2004. Furthermore, the country characteristics associated with implementation 

by these subsets of countries of their subset-relevant 1540 obligations, as in the initial 

time-series analysis, also represented both managerial and enforcement theory concepts. 

The findings of this analysis of proliferation-salient states build upon the existing 

literature by providing an updated analysis of key countries’ implementation efforts, in 
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addition to elucidating key country characteristics associated with implementation of the 

weapons-specific obligation subsets. 

This dissertation therefore finds that both managerial and enforcement theory 

characteristics are correlated with implementation of UNSCR 1540 obligations over time. 

It follows that compliance systems incorporating aspects of both theories are likely to be 

particularly effective, when compared with reliance only on one or the other strategy. 

Environmental scholars Jacobson and Weiss argue that the key to increasing compliance 

is to identify both states’ intention and capacity to comply with their obligations 

(Jacobson and Weiss 1998b). Different strategies, complementing each other, are likely 

more appropriate in the various stages of the implementation process, starting with 

managerial approaches to build capacity and then utilizing enforcement approaches to re-

direct states back onto a path of increased implementation (Borzel 2003, 220). 

Determining why a state is not implementing its obligations can then point to which of 

the two strategies should be used in pushing that country to increase obligations. 

Furthermore, the finding that geographic diffusion effects are significantly correlated 

with implementation – meaning countries are more likely to implement 1540-relevant 

measures when their neighbors have implemented their obligations – speaks to the 

importance of regional and subregional organizations (Braun and Gilardi 2006; Gilardi 

2010, 2012; Hess and Marcus 2019; Finlay et al 2010, 27-29). 

 The findings of these analyses can improve our understanding of countries’ 

implementation of their international nonproliferation obligations through specification of 

the qualities associated with higher implementation rates – qualities that ideally could be 
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built or enhanced through assistance programs and policy efforts in countries determined 

to be of particular importance to the donor country or organization. Additionally, these 

results could aid assistance providers in identifying countries that are more likely to 

effectively utilize any assistance offered in implementing their 1540 obligations, as they 

already possess the key characteristics associated with implementation. Furthermore, the 

results of this dissertation unambiguously determine whether key proliferation-sensitive 

countries have implemented their relevant key obligations, providing information the 

international community can use to better determine whether UNSCR 1540 has had a 

substantive impact in making the world a safer place – or whether perhaps a new 

framework is needed.  

This dissertation proceeds as follows. It begins with an overview of UNSCR 1540 

and implementation of the resolution in Chapter Two. Next, Chapter Three offers a short 

review of both qualitative and quantitative literature on the resolution. The dissertation 

then delves into the research question, methodology, hypotheses, and data utilized in 

Chapter Four. Thereafter, the author then conducts a number of quantitative regressions 

to better dissect the implementation of resolution 1540 over time and by key countries in 

Chapter Five. This analysis is combined with and complemented by previous qualitative 

and anecdotal literature on two specific, particularly proliferation-salient countries’ 

experiences with implementation of the resolution, presented in Chapter Six. The 

dissertation concludes in Chapter Seven with a discussion of the results and policy 

prescriptions based on the findings of this dissertation.  There are also a number of 



12 

  

appendices that provide further detail on the 1540 obligations and the quantitative 

analyses. 
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BACKGROUND: UN SECURITY COUNCIL RESOLUTION 1540 

This chapter provides an introduction to UNSCR 1540, beginning with a short 

description of the resolution’s history and the initial concerns of many states regarding 

the resolution’s breadth and depth. The chapter then moves to an overview of the key 

aspects of the resolution as well as the support structure within the Security Council 

developed to foster implementation. This is followed by a discussion of the initial 

challenges in implementing the resolution as well as its impact over the past 15 years. 

Initial Development of the Resolution 

Controlling dual-use and sensitive items has long been a concern of the 

international community, which has shown its commitment to nonproliferation through 

the development of international treaties banning WMD developments and use, the 

creation of dedicated export control systems, and the establishment of suppliers’ groups 

aiming to reinforce the implementation of international treaties by regulating the transfer 

of WMD-related technology, to name a few. UNSCR 1540 builds upon this half-century 

foundation (see Table 1) (Cupitt 2002, 33-4).7  

Historically the UNSC has not often focused on issues surrounding WMD 

proliferation, although in the wake of revelations after the 1991 Persian Gulf War 

                                                 
7 While the multilateral export control regimes are not specifically named in the resolution, 1540 does 

define “related materials” as “materials, equipment and technology covered by relevant multilateral treaties 

and arrangements, or included on national control lists, which could be used for the design, development, 

production, or use of nuclear, chemical and biological weapons and their means of delivery” – which is an 

indirect reference to the regimes and their codified export control lists (UNSC 1540 Committee 2016b, 23). 



14 

  

regarding the extent of Iraq’s WMD development, the Security Council began expanding 

its focus on WMD (Cupitt 2014, 6). For instance, on January 31, 1992, at its first Head of 

State-level summit on the issue, the UNSC declared the proliferation of nuclear, 

chemical, and biological weapons a threat to international peace and security. However, 

this was a simple declaration, not enshrined in a formal Security Council resolution.  

Over the next decade, a successive number of WMD and unconventional terrorist attacks 

and proliferation networks came to light, sparking new action by the international 

community. For example, Japanese cult Aum Shinrikyo carried out multiple successful 

and attempted chemical and biological attacks in Japan in the 1980s and 1990s. The 

terrorist attacks of 11 September 2001 utilized planes as a weapon in New York and 

Virginia. The American anthrax, or Amerithrax, attacks were conducted mere weeks 

later. A North Korean shipment of SCUD missiles to Yemen aboard the So San was 

interdicted in 2002 in the Arabian Sea; the missiles were released due to lack of legal 

authority to seize and dispose. And in particular, AQ Khan’s illicit nuclear technology 

procurement network, reaching around the world to obtain nuclear technology for 

Pakistan, was publicly unveiled in early 2004 (Salisbury et al 2018, 4-5; Tobey 2018, 14-

18).  

In response to this growing list of proliferation-related events, the Group of Eight 

(G8) adopted the Kananaskis Principles in 2002 to prevent terrorists, or those that harbor 

terrorists, from obtaining access to weapons or materials of mass destruction. These 

Principles were later drawn upon in the drafting of resolution 1540 (Salisbury et al 2018, 

4). Also outside of the UN framework, the United States and with key allies and partners 
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around the world also explored new, faster, and less universally consensual mechanisms 

to prevent both proliferation and terrorism (van Ham and Bosch 2007, 5, Asada 2008). 

One such mechanism was the Proliferation Security Initiative (PSI), a global effort 

established in May 2003 that aims to stop trafficking of weapons of mass destruction, 

delivery systems, and related materials (van Ham and Bosch 2007, 5; Tobey 2018, 18).  

 However, efforts within the UN framework were also pursued. For instance, the 

first non-binding UN General Assembly (UNGA) resolution on measures preventing 

terrorists from acquiring WMD was adopted in January 2003 (Cupitt 2014, 6, Asada 

2008; Salisbury et al 2018, 4). Another new mechanism – which eventually became 

UNSCR 1540 – was initially proposed by U.S. President George W. Bush in his 

September 2003 address to the UN General Assembly:  

“Because proliferators will use any route or channel that is open to them, we need 

the broadest possible cooperation to stop them. Today I ask the U.N. Security 

Council to adopt a new anti-proliferation resolution. This resolution should call on 

all members of the U.N. to criminalize the proliferation of weapons—weapons of 

mass destruction, to enact strict export controls consistent with international 

standards, and to secure any and all sensitive materials within their own borders. 

The United States stands ready to help any nation draft these new laws and to 

assist in their enforcement.” 8 

 

Two days later, a speech by UK Foreign Secretary Jack Straw to the General Assembly 

raised the same themes (Ogilvie-White 2016, 141). In their General Assembly speeches 

at the same session,  Russian President Vladimir Putin and French President Jacques 

Chirac also called on the UNSC to take action against proliferation (Cupitt 2014, 5). 

President Putin stated, “A serious challenge to [the] modern world is the proliferation of 

weapons of mass destruction and [the] means of delivering them. And the most 

                                                 
8 van Ham and Bosch 2007, 6 
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dangerous of all is for them to fall into the hands of terrorists.”9 His speech also endorsed 

a “new resolution” to take action against this and related threats and may have been 

particularly important in uniting the UNSC to ultimately support the resolution (Tobey 

2018, 21; Cupitt 2014, 5). 

Soon after, the United States presented a draft resolution that had been the work 

of many months of interagency deliberations and discussion to the UK and France, 

ensuring these key allies were supportive of the resolution (Tobey 2018, 20-22). The 

draft was then shared with Russia, which was moderately supportive. This was followed 

by relatively extensive negotiations and circulation of drafts with China, which was less 

supportive – due in significant part to its close relationship with North Korea, which 

meant that China would not agree to any resolution that seemed to authorize the use of 

force against proliferation activities (Tobey 2018, 22-23). Undersecretary of State John 

Bolton himself engaged in extensive negotiations with the Chinese UN representation, 

ultimately resulting in compromise language that was acceptable to both sides (Tobey 

2018, 23).10 By mid-November 2003, a draft resolution had been shared with the full 

Security Council (van Ham and Bosch 2007, 6-7; Heupel 2008, 16; Datan 2004; Asada 

2008, 327). The negotiations were reported in the press and NGOs were able to provide 

input (Datan 2004). The UNSC also held a procedurally unusual open UNSC session in 

April 2004 to discuss the draft resolution (van Ham and Bosch 2007, 6-7; Heupel 2008, 

16; Asada 2008, 328; Cupitt 2014, 9). As discussed in more detail below, a number of 

                                                 
9 Cupitt 2014, 5 
10 A key sticking point for the Chinese delegation was the concept of interdicting proliferation-relevant 

shipments (Tobey 2018). 
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countries had concerns, in particular revolving around the wide reach of the resolution 

and the extensive requirements for domestic legislation (Tobey 2018, 23-24; Nayan 2018, 

56). After many rounds of edits – including the removal of any reference to interdiction – 

the resolution was ultimately co-sponsored by France, Philippines, Romania, Russia, 

Spain, the United Kingdom, and the United States and unanimously adopted by the 

UNSC on 28 April 2004 (van Ham and Bosch 2007, 6; Ogilvie-White 2016, 141). The 

final document, adopted under Chapter VII of the UN Charter, included all three 

mandates that had been raised by President George Bush seven months earlier: 

criminalizing proliferation involving non-state actors, establishing/implementing export 

controls, and securing proliferation-sensitive materials (Tobey 2018, 24). The resolution 

also obliquely endorsed complementary efforts to counter illicit WMD-related 

trafficking, such as the Proliferation Security Initiative (Tobey 2018, 24).  

Many states initially had strong political objections to the resolution (Crail 2006, 

357; Harvey 2011; Scheinman 2008, 4; Ogilvie-White 2008; Du Preez and Dye 2008; 

Early et al 2017, 94; Joyner 2012; Asada 2008, 322-29; UNSC 2004b; Salisbury 2018a, 

82-85). For instance, some states objected to the legitimacy and legal basis for the UNSC 

to act as a legislative body in addition to its executive functions, arguing that this was 

instead a role that was under the purview of the UN General Assembly (Joyner 2012; 

Weiner et al 2007, 38-39; UNSC 2004b, Salisbury 2018a, 83). A number of states, 

including Pakistan and India, argued that the UNSC was going beyond its mandate, 

prescribing legislative actions for member states that required broad, deep changes at the 

domestic level (van Ham and Bosch 2007, 7; Joyner 2012; Finlay 2014, 13; Bergenas 
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2008, 375; UNSC 2004b; Salisbury 2018a, 84). A 2004 Nonaligned Movement (NAM) 

Ministerial Conference final document further relayed these concerns (Salisbury 2018a, 

84). Along similar lines, other states maintained that a formal treaty process should have 

taken place. Countries such as Cuba, Namibia, Nepal, and Iran argued that, unlike a 

formal treaty process, they were becoming subject to laws into which they were unable to 

provide inputs or edits or agree on certain provisions. At the same time, some states, 

including Singapore and Switzerland, acknowledged that while they may have preferred a 

treaty process, exceptional circumstances required urgency in the 1540 situation (van 

Ham and Bosch 2007, 7; Asada 2008, 322-26; UNSC 2004b). These concerns and 

arguments speak to the issue of proportionality, a basic concept in considering the use of 

force to achieve a goal. Namely, the action taken should be proportionate to the threat – 

meaning in this context that the UNSC should only consider taking action when other 

venues, such as an UNGA resolution or a treaty-making process, are not possible. This is 

directly addressed in the UN charter: “Council legislation must be necessary in order to 

maintain international peace and security, meaning that the usual ways to create 

obligations of an abstract and general character (the conclusion of treaties and the 

development of customary international law) must be inadequate” (as quoted in Salisbury 

2018a, 84).  

Still other states objected more broadly to the Bush Administration’s championing 

of hegemonic power, in particular as evidenced through the Iraq war and the global war 

on terror, and feared that 1540 could represent a legal justification for additional 

invasions (Ogilvie-White 2016, 155; Early et al 2017, 95; UNSC 2004b). Others viewed 



19 

  

1540 as imposing the security costs of richer, Western countries on smaller, poorer 

nations that had different and more basic security needs, such as food and human security 

(Early et al 2017, 95; UNSC 2004b). Still others viewed UNSCR 1540 as an expansion of 

the multilateral export control regimes, which countries outside these regimes often view 

as created to keep developing countries from obtaining advanced technologies (Jones 

2006, 19-20; UNSC 2004b). Other countries worried about whether the resolution would 

legitimize certain states’ WMD programs, and questioned why there was no explicit 

mention of multilateral disarmament obligations (Datan 2004; UNSC 2004b). Yet others 

unhappily emphasized that the resolution was an unfunded mandate (Jones 2006, 20; 

UNSC 2004b).  

However, as part of joining the United Nations, all states agree that the UNSC 

acts on their behalf in issues of international peace and security and further agree to be 

bound by UNSC resolutions (articles 2, 25, and 49) (van Ham and Bosch 2007, 7; UNSC 

2004b). As a Chapter VII resolution, compliance is both mandatory and enforceable; the 

UNSC could mandate enforcement measures or non-compliance penalties should it 

choose to do so (van Ham and Bosch 2007, 20; Crail 2006, 357; UNSC 2004b). That 

being said, and even beyond the complexity of implementing the resolution, states such 

as North Korea and Iran that have been of most proliferation concern – and which in part 

prompted the development of the resolution – are unlikely to feel particularly compelled 

to implement the many provisions of UNSCR 1540 (Crail 2006, 359; UNSC 2004b).  
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Table 1 Key Nonproliferation Treaties and Multilateral Export Control Regimes 

 Nonproliferation Treaty  Date of Entry 

into Force 

Number of 

Signatories * 

Coordinating 

Body 

(if applicable) 

Treaty on the Non-Proliferation of 

Nuclear Weapons 
1970 191 

International 

Atomic Energy 

Agency (IAEA) 

 

Convention on the Prohibition of the 

Development, Production and 

Stockpiling of Bacteriological 

(Biological) and Toxin Weapons 

and on their Destruction 

 

1975 182 

BWC-

Implementation 

Support Unit (ISU) 

Convention on the Physical 

Protection of Nuclear Material 

 

1987 157 

International 

Atomic Energy 

Agency 

Convention on the Prohibition of the 

Development, Production, 

Stockpiling and Use of Chemical 

Weapons and on their Destruction 

 

1997 193 

Organization for the 

Prohibition of 

Chemical Weapons 

(OPCW) 

International Convention for the 

Suppression of Terrorist Bombings 

 

2001 170  

International Convention for the 

Suppression of Acts of Nuclear 

Terrorism 

 

2007 116 UN Secretariat 

Multilateral Export 

Control Regimes 

Control Date 

Established 

Coordinating Committee 

(COCOM) 

Allowed the United States and its allies to 

coordinate export control policies and 

better control sensitive exports to the 

Soviet Union and Eastern Europe 

 

1949-1994 

Wassenaar Arrangement 

Conventional weapons and dual-use 

technology 

 

1995 

Zangger Committee 
Nuclear-specific items 

 
1972 

Nuclear Suppliers Group 
Nuclear-specific and dual-use goods 

 
1975 

Australia Group 
Chemical and biological precursors and 

technology 
1984 
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Missile Technology Control 

Regime 

 

Missile technology/delivery systems 1987 

Note: As of 15 May 2019 

Sources: Nuclear Threat Initiative; Asada 2008; Hofhansel 1996, 4-6; Mastanduno 1992; Bertsch et al 

1994, 34-50; Gahlaut 2006, 8-14; UN Treaties Collection; UNODA Disarmament Treaty Database 

 

Key Aspects of 1540 and Follow-on Resolutions 

Although 1540 is a counter- and non-proliferation resolution, it grew out of an arc 

of several counter-terrorism treaties that expanded the traditional purview of the UNSC – 

in particular, UNSCR 1267 (1999) and 1373 (2001). The latter resolution was the first 

instance in which the UNSC adopted a resolution targeting a functional threat to 

international peace and security – in this case terrorism – thereby setting global 

legislative requirements for all Member States vis-à-vis counterterrorism (van Ham and 

Bosch 2007, 7-8; Asada 2008, 319-321). Previously, UNSC resolutions primarily focused 

on a state-specific, non-functional threat (see Table 2; van Ham and Bosch 2007, 8; 

Ogilvie-White 2008, 46). In contrast, and similar to UNSCR 1373’s focus on addressing 

a functional threat, UNSCR 1540 expressly filled a number of important voids in the 

international nonproliferation framework by expanding this traditional focus to include 

the activities of non-state actors, integrate means of delivery, explicitly require the 

adoption of domestic enforcement measures, specifically address the proliferation of 

biological weapons, and cover a very wide range of measures not previously addressed in 

the existing nonproliferation treaty regime such as proliferation finance (van Ham and 

Bosch 2007, 9-10; Crail 2006, 357). UNSCR 1540 widely defines non-state actors as “an 
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individual or entity, not acting under the lawful authority of any State in conducting 

activities which come within the scope of this resolution” – not limiting such actors to 

any specific sector or type. This definition therefore covers terrorists, criminals, arms 

traffickers, and even corporations (van Ham and Bosch 2007, 12). However, it should 

also be noted that the resolution has broader repercussions. In particular, many of the 

required actions, such as establishing export and border controls, have consequences for 

proliferation between states as well as proliferation involving non-state actors (Viski 

2018, 35-36; Stewart 2018, 110). Furthermore, many measures also have significant 

economic and political effects beyond the primary rational of addressing nonproliferation 

(Viski 2018, 35-36).  

UNSCR 1540 is composed of 12 Operative Paragraphs that collectively impose 

three primary obligations on states: (1) to refrain from providing any support to non-state 

actors that attempt to develop, acquire, manufacture, possess, transport, transfer, or use 

WMD and their means of delivery; (2) to adopt and enforce appropriate effective laws to 

prohibit non-state actors engaging in, attempting to engage in, or facilitating the 

proliferation of WMD and their means of delivery; and (3) to take and enforce effective 

domestic controls to prevent the proliferation of WMD and their means of delivery (see 

summary of each Operative Paragraph in Table 2). The resolution emphasizes the 

importance for nonproliferation of customs and border controls, in the context of illicit 

trafficking. The resolution also calls on states to promote the universalization of existing 

relevant international nonproliferation and counter-terrorism treaties and promote 

cooperation to implement the resolution and other nonproliferation-related measures. 
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Importantly, by enshrining many of their provisions in a universally binding UNSC 

resolution, 1540 further reinforces the obligations of key international nonproliferation 

treaties addressing weapons of mass destruction, including the Biological Weapons 

Convention, Chemical Weapons Convention, and Nuclear Nonproliferation Treaty, as 

well as a number of anti-terrorism treaties with WMD relevance (see Table 1). Therefore, 

a key aspect of UNSCR 1540 is that it requires all UN Member States – including those 

that have not signed or ratified these and other treaties – to comply with some of these 

treaties’ key provisions regarding WMD proliferation, insofar as those provisions are also 

outlined in the obligations of resolution 1540 (Crail 2006, 357). This provides an 

important and otherwise elusive partial universalization of these multilateral treaties. 

Furthermore, beyond reinforcing the legal requirements, norms, and obligations of key 

nonproliferation and counter-terrorism treaties, the resolution also requires effective 

enforcement, meaning that states must go beyond adopting legal measures and must 

further enforce these measures effectively (van Ham and Bosch 2007, 7). The resolution 

in particular complements and supports the broader UN sanctions regime, as States are 

required under 1540 to put into place many of the tools necessary to implement 

international sanctions, such as the DPRK UNSCRs (Tobey 2018, 27). 
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Table 2 UNSCR 1540 Provisions11 

Key 

Operative 

Paragraphs  

Summary of UNSCR 1540 Provisions 

1 
States must refrain from providing any support to non-state actors that attempt to 

develop, acquire, manufacture, possess, transport, transfer, or use nuclear, chemical, or 

biological weapons and their means of delivery 

2 

States must adopt and enforce appropriate effective laws to prohibit non-state actors to 

develop, acquire, manufacture, possess, transport, transfer, or use nuclear, chemical, or 

biological weapons and their means of delivery, attempt to engage in any of these 

activities, participate in any of these activities as an accomplice, and/or assist or finance 

any of these activities 

3 

States must take and enforce effective domestic controls to prevent the proliferation of 

nuclear, chemical, or biological weapons and their means of delivery, including:  

• accounting for and securing such items during production, use, storage or 

transport 

• ensuring effective physical protection measures 

• establishing effective border controls and law enforcement efforts to detect, 

deter, prevent and combat illicit trafficking and brokering in such items  

• creating effective national export, trans-  shipment controls and related 

controls over such items, including appropriate laws and regulations to control 

export, transit, trans-shipment and re-export and controls on providing funds 

and services related to such export and trans-shipment such as financing, and 

transporting that would contribute to proliferation, as well as establishing end-

user controls 

• establishing and enforcing appropriate criminal and/or civil penalties for 

violations of such export control laws and regulations 

4 
Establishes a Committee of the Security Council reporting on implementation of the 

resolution (the 1540 Committee) 

5 
Decides that none of the obligations set forth in the resolution shall be interpreted so as 

to conflict with or alter the rights and obligations of State Parties to other treaties and 

arrangements, such as the multilateral nonproliferation treaties 

6 Calls upon States to adopt control lists of WMD related material and technologies 

7 Calls upon States to provide other states assistance in implementing the resolution 

8 

Calls upon states to: 

• promote the universal adoption and full implementation, and, where 

necessary, strengthening of  the multilateral nonproliferation  treaties to 

which they are parties 

• adopt national rules and regulations to ensure compliance with their 

commitments under the key multilateral nonproliferation treaties 

• renew and fulfill their commitment to multilateral cooperation as 

important means of pursuing and achieving common objectives in non-

proliferation  

• develop appropriate ways to work with and inform industry and the public 

regarding their obligations under such laws 

9 Calls upon all States to promote dialogue and cooperation on nonproliferation 

10 
Calls upon States to take cooperative action to prevent illicit trafficking in nuclear, 

chemical, or biological weapons, their means of delivery, and related materials 

 

                                                 
11 The full text of the resolution is available in Appendix D 
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UNSCR 1540 also provided for the establishment of a UNSC subsidiary 

committee, the Security Council Committee Established Pursuant to Resolution 1540 

(more colloquially known as the 1540 Committee), charged with reporting on 

implementation of the resolution and, pursuant to several subsequent resolutions, building 

cooperation with international organizations12 and acting as a clearing-house for 

assistance requests and offers,13 among other tasks (UNSC 1540 Committee 2016b, 26; 

Cupitt 2012). To facilitate its work, the Committee created several working groups 

focusing on different aspects of the Committee’s work pursuant to its mandates: 

monitoring and implementation, cooperation with international organizations, 

transparency and outreach, and assistance. The resolution also allowed the Committee to 

call upon other outside expertise to support the work of the Committee, which resulted in 

the establishment of a small supporting staff of experts; Resolution 1977 (2011) officially 

established this group of experts (GOE). This group has grown in number over the years 

to the current staff of nine; these individuals, often former government officials, are 

recruited from around the world for their expertise in UNSCR 1540-related issue areas 

such as export controls and knowledge of nuclear, chemical, and biological weapons. 

Finally, the UN Office of Disarmament Affairs and the UN Department of Political 

Affairs provide additional administrative and staff support for the 1540 Committee and 

the GOE. 

                                                 
12 Through increasingly strong language developed from UNSCR1673 (2006) to 1810 (2008) and finally 

1977 (2011) 
13 UNSCR 1810 (2008) 
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 Since the adoption of UNSCR 1540, several follow-on resolutions have re-

confirmed the importance of and slightly expanded the scope of 1540, as outlined in 

Table 3 below. These resolutions promote increased implementation of UNSCR 1540, 

such as through extending the mandate of the 1540 Committee, expanding the 

Committee’s tasks, and increasing the number of experts. Initially, the Committee had a 

two-year mandate; the ongoing relevance of 1540 and the continued lack of full 

implementation has led the UNSC to extend the Committee’s mandate on 3 occasions. 

While the Committee is currently operating under a 10-year mandate through 2021, some 

states have argued for an indefinite mandate extension, noting both the limited 

implementation of the resolution globally to date as well as the likelihood that the issue 

of nonproliferation would remain salient for the foreseeable future (for instance, see 

UNSC 1540 Committee 2016b).    
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Table 3 Follow-on Resolutions 

Resolution 

(Date) 

Key Provisions 

1673 

(2006) 

1. Reiterates its decisions in and the requirements of resolution 1540 (2004) and 

emphasizes the importance for all States to implement fully that resolution;  

2. Calls upon all States that have not yet presented a first report on steps they have taken or 

intend to take to implement resolution 1540 (2004) to submit such a report to the 1540 

Committee without delay; 

3. Encourages all States that have submitted such reports to provide, at any time or upon 

the request of the 1540 Committee, additional information on their implementation of 

resolution 1540 (2004);  

4. Decides to extend the mandate of the 1540 Committee for a period of two years, with 

the continued assistance of experts, until 27 April 2008;  

5. Decides that the 1540 Committee shall intensify its efforts to promote the full 

implementation by all States of resolution 1540 (2004) through a work programme which 

shall include the compilation of information on the status of States’ implementation of all 

aspects of resolution 1540 (2004), outreach, dialogue, assistance and cooperation, and 

which shall address in particular all aspects of paragraphs 1 and 2 of that resolution, as 

well as of paragraph 3 which encompasses (a) accountability, (b) physical protection, (c) 

border controls and law enforcement efforts and (d) national export and trans-shipment 

controls including controls on providing funds and services such as financing to such 

export and trans-shipment, and in that regard:  

(a) encourages the pursuit of the ongoing dialogue between the 1540 Committee 

and States on the full implementation of resolution 1540 (2004), including on 

further actions needed from States to that end and on technical assistance 

needed and offered;  

(b) invites the 1540 Committee to explore with States and international, regional 

and subregional organizations experience-sharing and lessons learned in the 

areas covered by resolution 1540 (2004), and the availability of programmes 

which might facilitate the implementation of resolution 1540 (2004);  

6. Decides that the 1540 Committee will submit to the Security Council a report no later 

than 27 April 2008 on compliance with resolution 1540 (2004) through the achievement 

of the implementation of its requirements;  

7. Decides to remain seized of the matter. 

1810 

(2008) 

1. Reiterates its decisions in and the requirements of resolution 1540 (2004) 

and emphasizes the importance for all States to implement fully that resolution; 

 2. Again calls upon all States that have not yet presented a first report on 

steps they have taken or intend to take to implement resolution 1540 (2004) to 

submit such a report to the 1540 Committee without delay; 

 3. Encourages all States that have submitted such reports to provide, at any time or upon 

the request of the 1540 Committee, additional information on their implementation of 

resolution 1540 (2004); 

 4. Encourages all States to prepare on a voluntary basis summary action plans, with the 

assistance of the 1540 Committee as appropriate, mapping out their priorities and plans 

for implementing the key provisions of resolution 1540 (2004), and to submit those plans 

to the 1540 Committee; 

 5. Encourages States that have requests for assistance to convey them to the 1540 
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Committee, and encourages them to make use of the Committee’s assistance template to 

that effect; urges States and international, regional and subregional organizations to 

inform the Committee as appropriate by 25 June 2008 of areas in which they are able to 

provide assistance; calls upon States and such organizations, if they have not done so 

previously, to provide the 1540 Committee with a point of contact for assistance by 25 

June 2008; 

6. Decides to extend the mandate of the 1540 Committee for a period of three years, with 

the continued assistance of experts, until 25 April 2011; 

 7. Requests the 1540 Committee to complete its report as set out in paragraph 6 of 

resolution 1673 (2006), and to submit it to the Security Council as soon as possible but 

no later than 31 July 2008; 

 8. Requests the 1540 Committee to consider a comprehensive review of the status of 

implementation of resolution 1540 (2004) and to report to the Council on its 

consideration on the matter by no later than 31 January 2009; 

 9. Decides that the Committee should submit an annual Programme of Work to the 

Security Council before the end of each January; 

 10. Decides that the 1540 Committee shall continue to intensify its efforts to promote 

the full implementation by all States of resolution 1540 (2004), through its Programme of 

Work which includes the compilation of information on the status of 

States’ implementation of all aspects of resolution 1540 (2004), outreach, dialogue, 

assistance and cooperation, and which addresses in particular all aspects of paragraphs 1 

and 2 of that resolution, as well as of paragraph 3 which encompasses (a) accountability, 

(b) physical protection, (c) border controls and law enforcement efforts and (d) national 

export and trans-shipment controls including controls on providing funds and services 

such as financing to such export and trans-shipment; 

 11. Decides in that regard to: 

 (a) encourage the pursuit of the ongoing dialogue between the 1540 Committee 

and States on their further actions to implement fully resolution 1540 (2004) 

and on technical assistance needed and offered; 

 (b) request the 1540 Committee to continue to organize and participate in 

outreach events at the regional, subregional and, as appropriate, national level 

promoting States’ implementation of resolution 1540 (2004); 

 (c) urge the 1540 Committee to continue strengthening the Committee’s role in 

facilitating technical assistance for implementation of resolution 1540 (2004), 

including by engaging actively in matching offers and requests for assistance 

through such means as assistance templates, action plans or other information 

submitted to the 1540 Committee; 

 (d) encourage the 1540 Committee to engage actively with States and relevant 

international, regional and subregional organizations to promote the sharing of 

experience and lessons learned in the areas covered by resolution 1540 (2004), 

and to liaise on the availability of programmes which might facilitate the 

implementation of resolution 1540 (2004); 

 (e) request the 1540 Committee to provide opportunities for interaction with 

interested States and relevant international, regional and subregional 

organizations to promote implementation of resolution 1540 (2004); 

 12. Reiterates the need to enhance ongoing cooperation between the 1540 Committee, 

the Security Council Committee established pursuant to resolution 1267 (1999), 

concerning Al-Qaida and the Taliban, and the Security Council Committee established 

pursuant to resolution 1373 (2001), concerning counter-terrorism, including through, as 
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appropriate, enhanced information sharing, coordination on visits to countries, within 

their respective mandates, technical assistance and other issues of relevance to all three 

committees, and expresses its intention to provide guidance to the committees on areas of 

common interest in order better to coordinate their efforts; 

 13. Urges the 1540 Committee to encourage and take full advantage of voluntary 

financial contributions to assist States in identifying and addressing their needs for the 

implementation of resolution 1540 (2004), and requests the 1540 Committee to consider 

options for developing and making more effective existing funding mechanisms, and to 

report to the Council on its consideration of the matter by no later than 31 December 

2008; 

 14. Decides that the 1540 Committee will submit to the Security Council a report no 

later than 24 April 2011 on compliance with resolution 1540 (2004) through the 

achievement of the implementation of its requirements; 

 15. Decides to remain seized of the matter. 

1977 

(2011) 

1. Reiterates its decisions in and the requirements of resolution 1540 

(2004), and re-emphasizes the importance for all States to implement fully that 

resolution; 

 2. Decides to extend the mandate of the 1540 Committee for a period of 

10 years until 25 April 2021; 

 3. Decides that the 1540 Committee will conduct a comprehensive review on the status 

of implementation of resolution 1540 (2004), both after five years and prior to the 

renewal of its mandate, including, if necessary, recommendations on adjustments to the 

mandate, and will submit to the Security Council a report on the conclusions of those 

reviews, and decides that, accordingly, the first review should be held before December 

2016; 

 4. Again decides that the 1540 Committee should submit an annual Programme of Work 

to the Security Council before the end of each May, and decides that next Programme of 

Work will be prepared before 31 May 2011; 

 5. Decides to continue to provide the 1540 Committee with the assistance of experts, 

and to this end: 

 (a) Requests the Secretary-General to establish, in consultation with the 1540 

Committee, a group of up to eight experts (“group of experts”), acting under the 

direction and purview of the Committee, composed of individuals with the 

appropriate experience and knowledge to provide the Committee with expertise, 

t assist the Committee in carrying out its mandate under resolutions 1540 

(2004), 1673 (2006), 1810 (2008) and this resolution, including through 

facilitation of assistance to improve implementation of resolution 1540 (2004); 

 (b) Requests, in that regard, the 1540 Committee to consider recommendations 

for the Committee and the group of experts on expertise requirements, broad 

geographic representation, working methods, modalities, and structure, 

including consideration of the feasibility of a coordination and leadership 

position of the group of experts, and to present these recommendations to the 

Security Council no later than 31 August 2011; 

Implementation 

 6. Again calls upon all States that have not yet presented a first report on steps they have 

taken or intend to take to implement resolution 1540 (2004) to submit such a report to the 

Committee without delay; 

 7. Again encourages all States that have submitted such reports to provide, when 
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appropriate or upon the request of the 1540 Committee, additional information on their 

implementation of resolution 1540 (2004), including, voluntarily, on States’ effective 

practices; 

 8. Encourages all States to prepare on a voluntary basis national implementation action 

plans, with the assistance of the 1540 Committee as appropriate, mapping out their 

priorities and plans for implementing the key provisions of resolution 1540 (2004), and 

to submit those plans to the 1540 Committee; 

 9. Decides that the 1540 Committee shall continue to intensify its efforts to promote the 

full implementation by all States of resolution 1540 (2004), through its Programme of 

Work, which includes the compilation and general examination of information on the 

status of States’ implementation of resolution 1540 (2004) as well as States’ efforts at 

outreach, dialogue, assistance and cooperation; and which addresses in particular all 

aspects of paragraphs 1, 2 and 3 of that resolution, which encompasses (a) accountability, 

(b) physical protection, (c) border controls and law enforcement efforts and (d) national 

export and trans-shipment controls including controls on providing funds and services 

such as financing to such exports and trans-shipments; and includes, as necessary, 

specific priorities for its work, taking into account its annual review on the 

implementation of resolution 1540 (2004), prepared with the assistance of the group of 

experts before the end of each December; 

 10. Urges the 1540 Committee to continue to engage actively with States and relevant 

international, regional and subregional organizations to promote the sharing of 

experience, lessons learned and effective practices, in the areas covered by resolution 

1540 (2004), drawing in particular on information provided by States as well as 

examples of successful assistance, and to liaise on the availability of programmes which 

might facilitate the implementation of resolution 1540 (2004), while bearing in mind that 

customized assistance is useful for the effective implementation of resolution 1540 

(2004) at national levels; 

 11. Encourages, in that regard, the 1540 Committee, with the support of necessary 

relevant expertise, to actively engage in dialogue with States on the implementation of 

resolution 1540 (2004), including through visits to States at their invitation; 

 12. Requests the 1540 Committee, with the support of the group of experts, to identify 

effective practices, templates and guidance, with a view to develop a compilation, as well 

as to consider preparing a technical reference guide about resolution 1540 (2004), to be 

used by States on a voluntary basis in implementing resolution 1540 (2004), and in that 

regard, encourages the 1540 Committee, at its discretion, to draw also on relevant 

expertise, including, civil society and the private sector, with, as appropriate, their State’s 

consent; 

Assistance 

 13. Encourages States that have requests for assistance to convey them to the 1540 

Committee, and encourages them to make use of the Committee’s assistance template to 

that effect; 

 14. Urges States and relevant international, regional and subregional organizations to 

inform the Committee as appropriate of areas in which they are able to provide 

assistance; and calls upon States and such organizations, if they have not done so 

previously, to provide the 1540 Committee with a point of contact for assistance by 31 

August 2011; 

 15. Urges the 1540 Committee to continue strengthening the Committee’s role in 

facilitating technical assistance for implementation of resolution 1540 (2004), in 

particular by engaging actively, with the support of the group of experts, in matching 

offers and requests for assistance, through such means as visits to States, at the invitation 
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of the State concerned, assistance templates, action plans or other information submitted 

to the 1540 Committee; 

 16. Supports the continued efforts of the 1540 Committee to secure a coordinated and 

transparent assistance process that provides timely and ready availability of information 

for States seeking assistance and for States prepared to provide assistance; 

 17. Encourages meetings on assistance issues with the participation of the 1540 

Committee, between States prepared to offer assistance, States requesting assistance, 

other interested States, and relevant international, regional and subregional 

organizations; 

Cooperation with International, Regional, and Subregional Organizations 

 18. Calls upon relevant international, regional and subregional organizations to 

designate and provide the 1540 Committee by 31 August 2011 with a point of contact or 

coordinator for the implementation of resolution 1540 (2004); and encourages them to 

enhance cooperation and information sharing with the 1540 Committee on technical 

assistance and all other issues of relevance for the implementation of resolution 1540 

(2004); 

 19. Reiterates the need to continue to enhance ongoing cooperation among the 1540 

Committee, the Security Council Committee established pursuant to resolution 1267 

(1999), concerning Al-Qaida and the Taliban, and the Security Council Committee 

established pursuant to resolution 1373 (2001), concerning counter-terrorism, including 

through, as appropriate, enhanced information sharing, coordination on visits to States, 

within their respective mandates, technical assistance and other issues of relevance to all 

three committees; and expressing its intention to provide guidance to the committees on 

areas of common interest in order to better coordinate their efforts; 

 Transparency and Outreach 

 20. Requests the 1540 Committee to continue to institute transparency measures and 

activities, inter alia by making fullest possible use of the Committee’s website, and urges 

the Committee to conduct, with the participation of the group of experts, regular 

meetings open to all Member States on the Committee’s and group’s activities related to 

the aforementioned objectives; 

 21. Requests the 1540 Committee to continue to organize and participate in outreach 

events on the implementation of resolution 1540 (2004) at the international, regional, 

subregional, and, as appropriate, national level, and promote the refinement of these 

outreach efforts to focus on specific thematic and regional issues related to 

implementation; 

 Administration and Resources 

 22. Recognizes that implementation of the mandate of the 1540 Committee requires 

sustained support and adequate resources; and to that end: 

 (a) Endorses the existing administrative and logistics support to the 1540 

Committee from the Office for Disarmament Affairs, and decides that the 

Committee should report to the Council by January 2012 on the possibility of 

strengthening this support, including through strengthening of ODA’s regional 

capacity to support the implementation of the resolution at regional, subregional 

and national levels; 

 (b) Calls upon the Secretariat to provide and maintain sufficient expertise to 

support activities of the 1540 Committee as outlined in the present resolution; 

 (c) Encourages States that are able to do so to provide resources to the Office of 

Disarmament Affairs to assist States in implementing their 1540 obligations, 

and to make available “in kind” contributions or cost-free training and expertise 



32 

  

to the 1540 Committee to help the group of experts meet requests for assistance 

in a timely and effective manner; 

 (d) Invites the 1540 Committee to consider developing, in close cooperation 

with relevant international, regional and subregional organizations and other 

United Nations bodies, ways to utilize and maintain expertise, including, in 

particular, of former experts of the group, that could be made available for 

specific missions and assistance needs regarding the implementation of 

resolution 1540 (2004); 

 (e) Urges the 1540 Committee to continue to encourage and take full advantage 

of voluntary financial contributions to assist States in identifying and addressing 

their needs for the implementation of resolution 1540 (2004), and requests the 

1540 Committee at its discretion, to promote the efficient and effective use of 

the existing funding mechanisms within the United Nations system; 

 23. Decides to remain seized of the matter. 

2055 

(2012) 

Requests the Secretary-General to increase the size of the group of experts referred to in 

paragraph 5 (a) of resolution 1977 (2011) to up to nine experts. 

2325 

(2016) 

1. Reiterates its decisions in and the requirements of resolution 1540 

(2004), and re-emphasizes the importance for all States to implement fully and 

effectively that resolution; 

2. Decides that the 1540 Committee will continue to submit to the Security 

Council its Programme of Work, before the end of each January, and will brief the 

Security Council in the first quarter of each year, and welcomes the continuous 

submission of the Annual Review on the Implementation of Resolution 1540 (2004), 

prepared with the assistance of the Group of Experts, within December annually; 

3. Again calls upon all States that have not yet presented a first report on 

steps they have taken or intend to take to implement resolution 1540 (2004) to 

submit such a report to the 1540 Committee without delay, and requests the 

Committee to make available its expertise to these States, as appropriate, to 

facilitate the submission of such reports; 

4. Again encourages all States that have submitted such reports to provide, 

when appropriate or upon the request of the 1540 Committee, additional information 

on their implementation of resolution 1540 (2004), including, voluntarily, on their 

laws and regulations and on States’ effective practices; 

5. Encourages also States to prepare on a voluntary basis national 

implementation action plans, with the assistance of the 1540 Committee as 

appropriate, mapping out their priorities and plans for implementing the key 

provisions of resolution 1540 (2004), and to submit these plans to the Committee; 

6. Encourages all States that have not yet done so to provide the 1540 Committee with a 

Point of Contact for Resolution 1540 (2004), and urges the Committee to continue to 

undertake initiatives to strengthen the capacity of such Points of Contact to assist on the 

implementation of the resolution, upon request of States, including through the 

continuation on a regional basis of the Committee’s Point of Contact Training 

Programme; 

7. Calls upon States to take into account developments on the evolving nature of risk of 

proliferation and rapid advances in science and technology in their implementation of 

resolution 1540 (2004); 

8. Requests the 1540 Committee to take note in its work, where relevant, of the 

continually evolving nature of the risks of proliferation, including the use by non-State 

actors of rapid advances in science, technology and international commerce for 

proliferation purposes, in the context of the implementation of resolution 1540 (2004); 
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9. Requests that the 1540 Committee undertake additional consideration, consistent with 

the report of the 2016 Comprehensive Review, of the efficiency and effectiveness of the 

Special Political Mission that supports the Committee, and encourages the Committee to 

report to the Security Council on the findings of this evaluation, within 2017 as 

appropriate; 

10. Calls upon all States to intensify their efforts to achieve full implementation of 

resolution 1540 (2004), focusing, when and where appropriate, on areas where measures 

should be taken and strengthened; 

11. Urges the 1540 Committee to continue to explore and develop an approach, with 

regard to implementation and reporting, that takes into account the specificity of States, 

inter alia, with respect to their ability to manufacture and export related materials, with a 

view to prioritizing efforts and resources where they are most needed without affecting 

the need for comprehensive implementation of resolution 1540 (2004); 

12. Decides that the 1540 Committee shall continue to intensify its efforts to promote the 

full implementation by all States of resolution 1540 (2004), through its Programme of 

Work, which includes the compilation and general examination of information on the 

status of States’ implementation of resolution 1540 (2004) and addresses all aspects of 

paragraphs 1, 2 and 3 of that resolution, particularly noting the need for more attention 

on: enforcement measures; measures r elating to biological, chemical and nuclear 

weapons; proliferation finance measures; accounting for and securing related materials; 

and national export and transshipment controls; 

13. Encourages States, as appropriate, to control access to intangible transfers of 

technology and to information that could be used for weapons of mass destruction and 

their means of delivery; 

14. Recalls its decision that all States shall take and enforce effective measures to 

establish domestic controls to prevent the proliferation of nuclear, chemical or biological 

weapons and their means of delivery, including by establishing appropriate control over 

related materials, and calls upon States that have not done so to start developing effective 

national control lists at the earliest opportunity for the implementation of resolution 1540 

(2004); 

15. Recalls its decision that all States, in accordance with their national procedures, shall 

adopt and enforce appropriate effective laws for the prohibition of activities under 

paragraph 2 of resolution 1540 (2004), and requests that the 1540 Committee hold 

discussions on optimal approaches on enforcement of the indicated paragraph; 

16. Encourages the 1540 Committee to continue to engage actively in dialogue with 

States, including in the context of ongoing updating of the implementation data it holds, 

and through visits to States, at their invitation, by the Committee; 

17. Encourages the 1540 Committee to continue to identify and compile effective 

implementation best practices and, upon request by a State, to share appropriate effective 

best practices for implementing resolution 1540 (2004) with that State; 

18. Encourages States that have requests for assistance to provide the 1540 Committee, 

as appropriate, with specific details of the assistance needed, directs the Committee, 

when possible, to provide States, upon their request, with assistance in the formulation of 

such requests, and further directs the Committee to revise its assistance template; 

19. Urges States as well as relevant international, regional and subregional organizations 

to inform the 1540 Committee, as appropriate, of areas in which they are able to provide 

assistance, and calls upon States as well as such organizations, if they have not done so 

previously, to provide the Committee with information on their ongoing assistance 

programmes relevant to resolution 1540 (2004); 

20. Urges the Committee to continue strengthening its role in facilitating technical 
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assistance for implementation of resolution 1540 (2004), in particular by engaging 

actively in matching offers and requests for assistance, inter alia through a regional 

approach, where appropriate, as well as the holding of regional assistance conferences, 

which bring together States that request assistance with those offering assistance; 

21. Encourages States to contribute funds, on a voluntary basis, to finance projects and 

activities, including through the United Nations Trust Fund for Global and Regional 

Disarmament Activities, to assist States in implementing their obligations under 

resolution 1540 (2004), including for implementing projects in response to assistance 

requests submitted directly by States to the Committee; 

22. Encourages the Committee to develop, in collaboration with international, regional 

and subregional organizations, assistance projects to support States in implementing 

resolution 1540 (2004) in order to facilitate the prompt and direct response to assistance 

requests; 

23. Encourages relevant international, regional and subregional organizations to enhance 

cooperation and information-sharing with the 1540 Committee, on the issues related to 

the implementation of resolution 1540 (2004); 

24. Calls upon relevant international, regional and subregional organizations that have 

not yet done so to provide the Committee with a Point of Contact or Coordinator for 

Resolution 1540 (2004); 

25. Encourages also relevant international, regional and subregional organizations, to 

highlight the obligations of resolution 1540 (2004) in their model legislation and/or 

guidelines, where appropriate, pertaining to instruments under their mandate relevant to 

the resolution;  

26. Requests the 1540 Committee to convene regular meetings, inter alia on the margins 

of the relevant sessions of the General Assembly, with relevant international, regional 

and subregional organizations to share information and experiences on their efforts to 

facilitate implementation of resolution 1540 (2004), thereby contributing to promoting 

coordination of such efforts, as appropriate;  

27. Reiterates the need to continue to enhance ongoing cooperation among the 1540 

Committee, the Security Council Committee established pursuant to resolutions 1267 

(1999) 1989 (2001) and 2253 (2015) concerning ISIL (Da’esh), Al-Qaida, and associated 

individuals, groups, undertakings and entities, and the Security Council Committee 

established pursuant to resolution 1373 (2001), concerning counter-terrorism, including 

through, as appropriate, enhanced information sharing, coordination on visits to States, 

within their respective mandates, technical assistance and other issues of relevance to all 

three committees, and again expresses its intention to provide guidance to the 

committees on areas of common interest in order to better coordinate their efforts, and 

decides the three Committees will jointly brief once per year the Security Council on 

their cooperation;  

28. Requests the 1540 Committee to continue to institute transparency measures and 

activities, inter alia by making the fullest possible use of the Committee’s website and 

other agreed means of communication, and further requests the Committee to conduct 

regular meetings open to all Member States on the Committee’s and Group’s activities 

related to facilitating implementation of resolution 1540 (2004);  

29. Requests the 1540 Committee to continue to organize and participate in outreach 

events on the implementation of resolution 1540 (2004) at the international, regional, 

subregional, and, as appropriate, national level, including, as appropriate, inviting 

parliamentarians, as well as representatives of civil society, including industry and 

academia and promote the refinement of these outreach efforts to focus on specific 

thematic and regional issues related to implementation;  
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30. Encourages the 1540 Committee to continue drawing on relevant expertise, including 

industry, scientific and academic communities, with, as appropriate, their States’ 

consent, which can assist States in their implementation of resolution 1540 (2004);  

31. Decides to remain seized of the matter. 

 

Implementation of the Resolution: Initial Challenges 

As noted previously, implementation of the resolution has been slower and more 

complex than perhaps initially expected – although it should also be emphasized that 

there could have been no realistic expectation that states would be able to immediately 

comply with their 1540 obligations. Most states would need to develop and adopt 

legislation, build robust inter-agency processes, and raise awareness of the resolution and 

domestic legislation adopted in response among numerous stakeholders within their 

jurisdictions, all of which would take substantial time even for higher capacity countries 

(Salisbury et al 2018, 8).  

Complexity and clarity were key issues for implementation. After the adoption of 

UNSCR 1540, many states – including industrialized countries – reported they did not 

know how to implement the various requirements of the resolution, in part due to the 

purportedly vague and unclear nature of some provisions (Crail 2006, 357; Boese 2005; 

Heupel 2008, 14-15; Harvey 2011; Jones 2006, 20; Asada 2008, 330; Salisbury 2018a, 

85; Viski 2018). For instance, the terms “appropriate” and “effective” have been 

particularly difficult for states attempting to identify exactly what their obligations are 

(Viski 2018, 37-38; Salisbury 2018a, 86). Other states believed that, as they were party to 

all relevant nonproliferation and terrorism treaties and conventions, they had fulfilled all 

the requirements of 1540 (Ogilvie-White 2016, 148). Moreover, while the resolution uses 
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the combined terminology of “nuclear, chemical, or biological weapons and their means 

of delivery,” in reality the technologies, material, and equipment related to each of these 

types of weapon are quite dissimilar and there can be substantively different issues 

involved in implementing the obligations for each type (Viski 2018, 36).  

Many countries have historically maintained separate laws dealing with each type 

of threat individually, making the task of updating, expanding, or introducing new laws 

for each of these weapons types even more complex (Viski 2018, 36). Even identifying 

the gaps in adherence to the requirements and identifying the measures necessary to fill 

those gaps – such as drafting new legislation or regulations – is a time-consuming and 

ongoing process that takes political commitment to do properly (Viski 2018, 37). 

Depending on the type of government, this can involve drafting and adopting new 

legislation through a committee or a larger parliamentary process, issuing executive 

orders, and releasing administrative actions – all of which vary in complexity and in 

scope, depending on the jurisdiction in question (Tucker 2019, 70). And once the legal 

mechanisms are in place, enforcement of these implemented obligations is also an 

ongoing, extensive task (Viski 2018, 37). Furthermore, once a law or framework has been 

established and enforced, changes in technology and the international security landscape 

necessitate updating of these national systems; export control systems also require routine 

maintenance such as updating control lists, amending regulations to reflect changing 

economic or security priorities, and updating bureaucratic procedures (Tucker 2019, 69). 

Outdated regulations and fines as well as process inefficiencies can reduce efficacy of 
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national frameworks and encourage exploitation of loopholes or willful violations 

(Tucker 2019, 71). 

 Due in large part to both expansive obligations of the resolution as well as the 

initial objections of many states, discussed in detail in a previous section in this chapter, 

the 1540 Committee has monitored implementation in a strictly non-punitive way. This 

means that there are minimal negative consequences for a state not implementing its 1540 

obligations, which in turn likely contributes to the lack of urgency many states see in 

implementing their obligations (Crail 2006, 359).  UNSCR 1540 did not include any 

explicit compliance mechanism or procedure to deal with violations or suspected 

infractions, formally assess compliance, or impose sanctions for non-implementation 

(Woodward 2007, 106; Boese 2005; Cupitt 2012). While the UNSC theoretically can use 

legal means to punish noncompliant states under Chapter VII of the UN Charter, the 

Committee has been unable to agree on taking a confrontational approach even to those 

states purposefully failing to comply with their obligations, limiting itself to a very weak 

form of “naming and shaming” by posting country implementation reports and the GOE-

developed country implementation matrix reports (discussed further below) on the 

Committee website (Salisbury 2018a, 85-87). Even this minimal benchmarking, however, 

can contribute to pressure to improve implementation (Heupel 2008, 20-21; Ruehsen and 

Spector 2015, 55). Resource constraints and routine UN and UNSC political 

disagreements have also hampered more detailed assessments of implementation, such as 

a state-by-state comparison, by the Committee and the Experts (Jones 2006, 20). 

Additionally, there is no full consensus on either what a violation of or noncompliance 
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with 1540 would actually entail, or on who would make such a determination – although 

the UNSC has referred to “violations” of UNSCR 1540 in the Syria context in UNSCR 

2118 (2013) (Woodward 2007, 106; Crail 2006, 358; Viski 2018).14  

Instead, the 1540 Committee, the Experts, and many countries that are particular 

supporters of the resolution have worked to coax other states into implementing their 

obligations by utilizing informal consultations, emphasizing the common good, and 

promoting a sense of partnership between states and the UNSC (Ogilvie-White 2016, 

154; Nance and Cottrell 2014, 296; Ogilvie-White 2008; Asada 2008, 330; Salisbury 

2018a, 87). A large part of these early efforts were oriented towards securing broad 

acceptance of UNSCR 1540 by countries around the world. Almost every state has either 

voted for the resolution or a follow-on resolution in the UN Security Council (described 

below), voted for or approved a regional organization’s statement or resolution in support 

of 1540, or made a national statement supporting the resolution (Cupitt 2012). The 

Committee itself has noted that its “cooperative and transparent approach… has been a 

key factor in increasing the level of cooperation with all states” (UNSC 1540 Committee 

2010, 4). 

Furthermore, the Committee and Experts understand that the task of developing 

appropriate legislation and enforcement provisions for the many obligations outlined in 

                                                 
14 In an apparent reference to UNSCR 2118, Syria stated in its 2013 national implementation report that it 

has sent “a number of official letters to the Secretary-General of the United Nations and the President of the 

Security Council…. warn[ing] that certain States were supporting terrorism by facilitating the armed 

terrorist groups’ acquisition of chemical materials, and that those groups could resort to using such 

weapons against the Syrian people” (UNSC 2013, 2-3). One such letter has been officially published by the 

UN (UNGA/UNSC 2012). 
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UNSCR 1540 can be time consuming, technically challenging, and expensive. As 

previously noted, Operative Paragraph 2 states: 

Decides also that all States, in accordance with their national procedures, shall 

adopt and enforce appropriate effective laws which prohibit any non-State actor to 

manufacture, acquire, possess, develop, transport, transfer or use nuclear, 

chemical or biological weapons and their means of delivery, in particular for 

terrorist purposes, as well as attempts to engage in any of the foregoing activities, 

participate in them as an accomplice, assist or finance them.  

 

This operative paragraph has generally been considered to strongly suggest 

criminalization of these WMD nonproliferation measures (Woodward 2007, 101). 

Furthermore, beyond the three primary obligations of UNSCR 1540 – prohibiting support 

to non-state actors seeking WMD, ensuring materials protection and accountability, and 

establishing export and border controls – other state actions are also called for in the 

resolution, such as outreach to the private sector. In addition, there are a number of 

specific requirements outlined in the resolution itself that the UNSC identified as 

essential for a state to effectively address these primary obligations. Clearly, the 

obligations and recommendations of the resolution would not be quickly or easily 

implemented by all. 

For the purposes of this dissertation, and for the 1540 Committee itself, 

implementation is defined as having national legislation and enforcement provisions in 

place that cover the obligations laid out in the resolution, as elaborated by the 1540 

Committee and currently evaluated in the form of a country matrix. These official 

matrices detail each Member State’s implementation of the 322 obligations and 

associated actions considered necessary to implement the textual obligations of UNSCR 

1540, along with the recommended – but not required – actions outlined in the 
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resolution.15 The 1540 Committee, via the Experts, produces an updated version of each 

country’s matrix every three years on average. Although officially the matrices are not a 

formal mechanism to measure compliance and implementation – and instead are 

considered to be a reference tool for dialogue and facilitating technical assistance – the 

matrices are widely used by the Committee and GOE to evaluate states’ national reports 

and allow the 1540 Committee to identify which 1540 provisions states have fulfilled and 

which are remaining to be implemented.  

Implementation of the Resolution: Impact 

For several years, country reports on implementation – which countries were 

required in the resolution to submit by 28 October 2004, at which time only 59 countries 

(approximately 30%) had complied16 – provided limited or even irrelevant information as 

to what measures countries had in place or were implementing in order to meet the 

requirements of the resolution (Salisbury 2018a, 86). However, these reports have 

improved over time. And, when combined with the matrices, this reporting – in and of 

itself considered an initial step towards implementing 1540 – has substantially increased 

transparency regarding the status of states’ implementation of key provisions of the 

international nonproliferation treaties. This reporting also provides arguably the largest 

data source on states’ national WMD and means of delivery counterproliferation 

                                                 
15 For instance, a specific list of items to be controlled for export/import is one of the matrix data fields but 

is not specifically required under 1540. However, as the Committee has noted, “control lists are considered 

to be integral to an export control system” – and their importance is specifically referenced in a non-

binding paragraph of the resolution as well as in the definition of “related materials” in the binding 

Operative Paragraph 3.  
16 This number has slowly increased – though there are still approximately 14 states that had not submitted 

this first report as of early January 2018 (UNSC 1540 Committee 2018b, 3). 
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frameworks (Woodward 2007, 107; UNSC 1540 Committee 2010, 2; UNSC 1540 

Committee 2012a, 4).  

To clarify the specific measures states should take to implement their obligations 

and facilitate the evaluation of countries’ implementation, by 2006 the 1540 Committee 

had developed a list of 322 measures states should have in place in order to properly 

implement the resolution (see Appendix 3).  The matrices provide an interpretation of 

what the requirements for implementing the often vague 1540-related measures actually 

mean in practice (Viski 2018, 40-41). To further engage the international community on 

the requirements of 1540, the Committee and GOE have also written letters directly to 

states assessing their implementation efforts; participated in workshops and conferences 

to more decisively interpret the language of the resolution; liaised with countries’ 

missions in New York and local offices on 1540 obligations; developed guidelines on 

information to include in country reports; issued press releases and briefing states, media, 

and international bodies on 1540 obligations; and disseminated information on 

guidelines, effective practices, and other countries’ legislation to implement 1540 

obligations (Heupel 2008, 19; Early et al 2017, 94). More recently, the Experts have also 

engaged in on-site visits, at country invitation, to discuss implementation and work with 

the country to develop an implementation action plan – further interpreting and diffusing 

the core norms and obligations of UNSCR 1540 (Early et al 2017, 96; UNSC 1540 

Committee 2016b, 25). These visits have had tangible results, including subsequent 

submission of national implementation action plans and initial country reports; these 



42 

  

submissions also often include specific assistance requests (UNSC 1540 Committee 

2014, 6-7; UNSC 1540 Committee 2016c, 4).  

This work has paid off. According to a number of reports produced by the 1540 

Committee, the adoption of the resolution “has prompted significant steps across the 

globe to prevent non-State actors from manufacturing, acquiring, possessing, developing, 

transporting, transferring, or using nuclear, chemical and biological weapons and their 

means of delivery,” making “demonstrable and significant progress in addressing the 

threat of proliferation of [WMD]” (UNSC 1540 Committee 2010, 2; UNSC 1540 

Committee 2016b, 2). Indeed, some developed countries have implemented all, or almost 

all, of their obligations. For instance, the European Union introduced a community 

regime for export control regulations in 2009. Singapore and South Korea have 

strengthened their export control systems, particularly in terms of WMD and dual-use 

goods; officials in these countries have stated or suggested the importance of UNSCR 

1540 in their expanding export control efforts (Nash and Young 2007).  

Moreover, many of the states that were initially concerned about the resolution – 

such as NAM members – have taken important and tangible steps to support 

implementation of 1540 (Nayan 2018, 56). Many Southeast Asian nations have begun to 

establish nonproliferation-related strategic trade control systems, primarily due to 

pressure to implement the resolution (Lieggi 2010, 56; Lieggi 2016). For example, 

Bangladesh created a National Committee on UNSCR 1540 implementation (Islam 

2015). Malaysia has expanded export controls on dual-use materials and Thailand has 

passed a comprehensive counter-terrorism and proliferation of weapon of mass 
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destruction financing act.  India adopted a measure in 2005 to strengthen WMD- and 

delivery system-related item controls in part to fulfill its UNSCR 1540 obligations (Kerr 

2005, 27).  In 2012, the 1540 Committee reported on a number of national developments 

that occurred in 2011 relevant to implementation of the resolution, to include Nigeria’s 

adoption of the Prevention of Terrorism Act, Fiji’s adoption of the Biological and Toxin 

Weapons Decree, Ireland’s adoption of a Biological Weapons Act, France’s adoption of a 

law that modernized legislative means to combat the proliferation of WMD and their 

means of delivery, Italy’s adoption of a law on nuclear security, Germany’s amendments 

to its regulations implementing the CWC, Bahrain establishing a Supreme Energy 

Commission and a national commission for the prohibition of CW, and a number of 

states ratifying IAEA safeguards agreements and additional protocols (UNSC 1540 

Committee 2012a, 4; UNSC 1540 Committee 2012b, 4). Additionally, in 2014, Morocco 

adopted an act on, and established an agency for, nuclear and radiological safety and 

security, while Sri Lanka adopted an atomic energy act (UNSC 1540 Committee 2015, 

6).  

Beyond country implementation of specific 1540 provisions, the resolution has 

had other broader positive impacts, including: providing a comprehensive and “unique” 

source of global data on countries’ nonproliferation measures; developing new working 

relationships across government bureaucracies; raising awareness of the WMD 

proliferation threat; expanding existing and created new nonproliferation norms; and 

increased awareness of, as well as a demonstrable increase in, the number of states party 

to the nonproliferation/counterproliferation and terrorism agreements (UNSC 1540 
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Committee 2010, 2; UNSC 1540 Committee 2014, 17; UNSC 1540 Committee 2016b, 

13; Ogilvie-White 2016, 148). Moreover, the resolution has also contributed in some 

cases to substantive development of regional and subregional forms of 

counterproliferation cooperation, as well as increased 1540-related capacity building 

offered by a number of international and bilateral assistance providers (Ogilvie-White 

2016, 148). Many states seem increasingly willing to take advantage of this available 

assistance (Ogilvie-White 2016, 148).  

Despite these successes, a large number of states – including many less developed 

states – have still not implemented the majority of their 1540 obligations, and gaps in a 

number of areas remain (UNSC 1540 Committee 2016b, 2). According to the Committee, 

globally only 48% of the identified obligations have been taken by states to comply with 

their UNSCR 1540 obligations, with implementation in Africa, Latin America and the 

Caribbean, and the Asia Pacific all particularly low (UNSC 1540 Committee, 2016b, 

9).17  Interestingly, implementation of biological weapons-related provisions lags behind 

both chemical and nuclear provisions, and implementation of legal frameworks has 

outpaced the development of enforcement provisions (UNSC 1540 Committee 2010, 6; 

UNSC 1540 Committee 2016b, 9; Ogilvie-White 2016, 143-4; Stinnett et al 2011, 318; 

Crail 2006, 378-79; Grillot, Wolfe, and Beck 1998, 218-19).  Fewer measures have also 

been adopted in the areas of national control lists, means of delivery, the financing of 

proliferation activities, and access to proliferation-related materials (UNSC 1540 

                                                 
17 The Counterterrorism Committee Executive Directorate (CTED), which assists the UNSC’s 

Counterterrorism Committee (CTC), collects information on countries’ implementation of their 

counterterrorism obligations in a similar way as the 1540 Committee’s matrices. However, this data is not 

made public. Many of the UNSC’s sanctions committees also require reporting but few states submit such 

reports and the information is often of questionable utility. 
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Committee 2010, 6).  More recently, the 1540 Committee noted that there are particular 

gaps in relation to material accounting and security, export control measures, and the 

prohibition of the financing of means of delivery (UNSC 1540 Committee 2016b, 8, 17). 

And beyond the efforts involved in establishing a legal framework, establishing 

enforcement mechanisms requires creating or delegating an oversight mechanism, 

training officials, and determining penalties – all of which are in many cases more time 

consuming and complex than developing legislation to cover 1540 obligations and issues 

(Crail 2006, 379; Perry 2019, 21). Many countries have not established effective national 

frameworks to implement their obligations; other countries have adopted such regulatory 

frameworks but have not implemented or enforced these structures (Perry 2019, 6). The 

literature on compliance with international obligations, outlined further in the next 

chapter, proposes a variety of possible explanations for countries implementing – or not – 

such obligations.  

Moreover, while assistance provision has increased since the resolution was 

initially adopted, the limited success of the assistance clearing-house mechanism 

provided by the Committee has further constrained the extent to which states are able to 

obtain help in implementing aspects of the resolution. While the resolution recommends 

that states request or offer legal and technical implementation assistance, this assistance 

has been minimal in comparison to the vast need (Finlay 2014, 14-15; UNSC 1540 

Committee 2012b, 10; UNSCR 1540 Committee 2015, 24; UNSC 1540 Committee 

2016b, 26-28; Salisbury 2018a, 89-92; Stewart 2018, 115-116). This may be in part 

because such assistance is often provided to countries based on programmatic or political 
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considerations instead of a more data-driven assessment of which countries may have the 

greatest implementation needs or ability to effectively convert assistance into 

implementation (Perry 2019, 19-22; Cupitt and Vecellio 2019, 28) – an assessment that 

this dissertation strives to provide.18  

While it may seem abstract, implementation of 1540 is crucial for global security. 

A state fully implementing its 1540 obligations not only makes itself more secure, it 

enhances the security of its neighbors and the entire international community, as WMD 

and related materials can be obtained in one country and used in another on the opposite 

side of the globe. Given the increasing threat of as well as actual use of WMD by both 

state and non-state actors over the past two decades, the global full implementation of 

UNSCR 1540 could dramatically reduce the potential for WMD use in the future.  

Unfortunately, the resolution is only as strong as its weakest link (Boese 2005). 

Proliferation incidents continue to occur. The terrorist group Islamic State of Iraq and al-

Sham (ISIS) reportedly seized almost 40 kg of uranium compounds in 2014, though these 

were likely low-enriched compounds. In 2012, Interpol reported that there had been 

almost 3,000 reported cases of radioactive material incidents, spread across 119 countries 

(Lallerstedt 2014, 49). The Global Terrorism Database contains records of 397 WMD 

incidents worldwide between 1970 and 2016; of these, 152 have taken place since 2010 

(START 2017). And while the vast majority of these reported incidents were likely 

inconsequential, hoaxes, or quickly resolved, this may not always be the case. Of course, 

even if all states implemented all obligations, the task of ensuring global security against 

                                                 
18 It should be noted that the Stimson Center has compiled a comprehensive database of all assistance 

programs of relevance to UNSCR 1540, which should go some way towards mitigating this issue. 
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WMD proliferation would not end. In part, threats and risks are constantly evolving 

(Salisbury 2018a). And laws, even if enforced, are not in practice always observed in 

every instance. And even if they were, corruption or loss of territorial control could still 

result in proliferation incidents (Lallerstedt, 2014, 47).  

As such, measuring success in addressing security issues is a particularly complex 

task. Counterproliferation is an ongoing process, not a defined and final end goal (Bosch 

and van Ham 2007, 211; Stewart 2018, 122). The 1540 Committee recently noted that 

rapid advances in science, technology, and international commerce, in addition to the 

evolving nature of terrorism, “could impact on the implementation of the resolution… 

[and] necessitates constant attention by the Committee and by Member States to ensure 

effective implementation of the obligations under the resolution…” (UNSC 1540 

Committee 2016b, 10). In addition, measuring the success of preventing security 

problems is complex, often involving intelligence and law enforcement agencies that tend 

to limit the release of such information (Bosch and van Ham 2007, 211). Furthermore, 

the dual-use technologies that can be used to develop WMD and their means of delivery 

are widely available, and often have legitimate uses – meaning that they cannot be 

completely banned and instead must be controlled, which is a much more complicated 

endeavor (Bosch and van Ham 2007, 211). Regime effectiveness can be measured in a 

variety of ways that to a lesser or greater extent are able to address the actual effect of the 

regime. These ways include formal actions taken by the state, in particular a state’s level 

of cooperation with the regime such as through submitting implementation reports; 

procedural indicators like speed of enacting domestic regulations and laws, or outcome 
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measures that assess the actual impact of the resolution, such as domestic prosecutions 

for violations or a strong track record of export controls catching attempts of goods 

proliferation (Underdal 1992, 228-30). 

In the 1540 regime, the matrices – which form the bedrock of the analyses 

conducted in this dissertation – record measures that countries have in place; the matrices 

do not assess the actual efficacy of these measures or whether a country that has 

established the required regulations is actually enforcing them or in practice 

implementing those measures. Implementing legislation does not ensure compliance 

(Young 1999, 92). As Jacobson and Brown Weiss note, “one cannot simply read 

domestic legislation to determine whether countries are complying” (1995, 120). Despite 

these clear limitations, this dissertation assesses effectiveness in terms of procedural 

indicators – specifically, enacting the obligations of the resolution into domestic legal 

frameworks. Due to a general lack of data on outcome measures, this dissertation is 

unable to fully analyze whether or not the regulations that states have in place to fulfill 

their 1540 obligations are effective and actually have any impact on the problem-set: 

proliferation of WMD by and to non-state actors. Nevertheless, the analyses presented in 

this dissertation do provide a number of important findings, including at the very least the 

identification of country-specific factors correlated with implementation of legislative 

provisions as well as an assessment of proliferation-salient states’ progress in 

implementing their obligations. The following chapters will develop a theoretical 

framework to measure success in implementing 1540 and then analyze the success – or 
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lack thereof – the international community has achieved in implementing 1540 and 

strengthening our defenses against proliferation over the past 15 years.  
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LITERATURE REVIEW: COMPLIANCE AND INTERNATIONAL  

 

 

 

NONPROLIFERATION OBLIGATIONS 

There are three bodies of literature that can be of particular assistance in helping 

us better understand why UNSCR 1540 has not been fully implemented worldwide. The 

first, and by far smallest, body of literature includes studies that specifically analyze 

UNSCR 1540 and its implementation.  Most of this research has been qualitative, either 

discussing 1540 at a very high level or limiting analysis to specific countries or specific 

issues related to implementation of a subset of 1540 obligations. There have also been 

several quantitative studies of 1540 implementation, often limited in scope of countries 

and obligations assessed as well as simplistic in methodology. The key weakness of the 

UNSCR 1540 implementation literature is that none of these studies analyze the history 

of 1540 implementation worldwide, cover all of the obligations, or make a significant 

attempt to correlate a range of specific country characteristics with increased 

implementation of the resolution.  

The second body consists of scholarship addressing treaty compliance generally. 

This literature offers a broad, comprehensive analytical framework in which to consider 

various factors that could lead to countries implementing their 1540 obligations, but it 

does not address the specific challenges and issues posed by 1540 or even the 
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nonproliferation regime more generally. Much of this scholarship was published before 

the adoption of the resolution and often identifies factors involved in the implementation 

of treaties – which are voluntary – as opposed to obligatory, as in UNSCR 1540. This is a 

limitation in that the types of insights to be gathered from this literature do not always 

apply directly to the UNSCR 1540 case, although there are many useful corollaries. The 

third body of literature is a group of case studies regarding compliance with international 

agreements, in particular environmental accords, which is a longstanding area of 

scholarship that has developed a significant basis of literature on compliance and 

implementation analysis, offering elucidation of and quantitative support for key factors 

and lessons learned in implementing international obligations. However, again, most 

environmental obligations are treaty-based and as such are not binding on all UN 

Member States. There are of course also some significant differences in the 

environmental and nonproliferation issue areas.  

In the rest of this chapter, I will first define several important concepts and then 

outline the UNSCR 1540-specific literature. This will be followed by literature on 

compliance and finally the environmental studies.  

Definitions 

There are a number of important concepts that should be clearly defined prior to 

further discussion of the literature, as these concepts have developed over the past several 

decades of scholarship in the treaty compliance field. First, “implementation” is the 

process of putting international commitments into domestic practice, such as through 

passing legislation, developing regulations, creating institutions, and enforcing rules 
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(Raustiala 2000, 392; Victor et al 1998, 1; Jacobson and Brown Weiss 1995, 123; Brown 

Weiss and Jacobson 1999, 18).  

“Compliance” is defined as an identified correspondence between one or a set of 

obligations and the behavior of those entities or individuals that are subject to these 

obligations; however, compliance is neither necessary nor sufficient for effectiveness 

(Young 1979, 104-5; Kingsbury 1998, 368; Raustiala 2000, 391; Brown Weiss and 

Jacobson 1999, 18; Mitchell 1996, 5, 25). Still, compliance can be a useful proxy for 

effectiveness, as greater compliance will generally lead to an improvement in the 

problem intended to be addressed by the international agreement, such as compliance 

with internationally agreed upon limits on certain harmful environmental emissions 

(Mitchell 1996, 25).  

Several scholars have raised a number of nuances in the concept of compliance. 

Compliance can be measured in terms of national compliance as well as overall global or 

regime-wide levels of compliance, and can generally be understood as a spectrum, versus 

a binary concept (Haas 1998, 18; Young 1979, 105; Hathaway 2002, 1964-5). States 

often comply with some treaty provisions and not with others; furthermore, within a 

country there are a variety of different actors – private citizens, corporations, NGOs, 

governments – that are often responsible for implementing provisions of international 

agreements, complicating the issues of compliance, implementation, and effectiveness 

(Mitchell 1996, 6). 

Benedict Kingsbury, a professor at New York University’s School of Law, also 

notes that the concept of “compliance” is not necessarily a unified idea shared across 
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multiple issue-areas. Conceptually, compliance derives its meaning from theories on the 

nature and operation of law; and in the realm of international law and compliance with 

such laws, the underlying concepts can be highly contested. National-level 

understandings of compliance can also differ significantly, which has implications for 

different countries’ compliance with international laws and obligations (Kingsbury 1997; 

Kingsbury 1998, 345-8). There is also a distinction to be made between compliance with 

the formal obligations of an agreement and compliance with the spirit of an agreement 

(Brown Weiss and Jacobson 1999, 18; Hathaway 2002, 1964-5).  

Compliance may also differ depending on whether the obligations involve simply 

legitimizing existing activities (or not undertaking certain activities) or require behavior 

changes, as in the case of UNSCR 1540. In addition, compliance does not always lead to 

effectiveness – there are situations in which high compliance with an international 

mechanism actually results in low effectiveness; conversely, there are also situations in 

which rules are effective even if compliance is low, such as in a case in which a rule is 

very stringent, like the Clean Air Act in which full compliance is low but effectiveness 

can be high. Even failure by most parties to fully meet the rule may still result in 

substantial behavioral changes  (Raustiala 2000, 388, 394; Coleman and Doyle 2004, 6-8; 

Downs and Trento 2004; Jacobson and Brown Weiss 1995, 124; Mitchell 1995, 39; 

Underdal 1998, 6). Compliance in practice is often coincidental, inadvertent, or a result 

of the obligations and measures chosen in the development of the regime (Raustiala 2000, 

391-2). For instance, countries can be in complete compliance with a treaty that obligated 

very little (Simmons 2010, 283). Similarly, if an international obligation is already in 
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place in a certain country when the obligation is agreed to, then compliance is automatic, 

such as in the case of many international whaling treaties that set quotas to match then-

current behavior (Raustiala 2000, 292). Furthermore, compliance in most international 

issue areas is never fully perfect; even within countries, compliance with national laws is 

never complete (Jacobson and Brown Weiss 1998A, 4, 17). Moreover, and importantly, 

while there are some rough indicators – such as the budget of national agencies 

empowered to ensure compliance – assessing the extent of compliance is ultimately a 

matter of judgment (Jacobson and Brown Weiss 1995, 123).  

“Effectiveness” is generally understood to be the degree to which a rule or 

international regime changes behavior in a way that solves or otherwise in part achieves 

the initial policy objective(s), which often means addressing the problem that the rule or 

regime was intended to address (Raustiala 2000, 393; Young 1999, 109; Brown Weiss 

and Jacobson 1999, 18). Ultimately, while a state may be technically compliant with the 

rules of a regime, the original problem may not actually have been addressed. For 

example, a state may implement all 1540 obligations, but a terrorist may still be able to 

obtain WMD materials or means of delivery. The idea of “effectiveness” extends to both 

changing the behavior of states as well as domestically implementing the regime 

provisions to ensure that those in a country’s jurisdiction – such as individuals and 

corporations – also change their behavior to accord with the new international 

requirements (Young 1992, 161-2). Of course, there are drastic differences between 

international regimes – even those in the same issue area – regarding the extent to which 

domestic changes are required for effective implementation of the regime and its explicit 



55 

  

provisions. Logically, effectiveness flows from both implementation and compliance 

(Jacobson and Brown Weiss 1995, 120). And yet, in practice we have minimal ability to 

determine the proportion of the variance of the outcome – such as addressing a problem – 

that can be attributed to the regime’s operation, let alone determine causal connections 

between a regime and actor behavior (Young 1999, 109-111). Effectiveness also usually 

varies considerably within regimes over time (Young 1999, 117). 

It follows that having the legislation and bureaucracy in place to fully address 

UNSCR 1540 obligations does not actually mean that states will enforce their own 

regulations or otherwise take steps to implement their obligations fully. Such a result 

could be explained by a number of the concepts discussed below, under both the 

managerial and enforcement theories. Alternatively, although not mutually exclusive, a 

lack of enforcement could also be due to organizational hypocrisy – in which formal 

organization structures that have been developed for symbolic purposes are not 

accompanied by actual behavior change (Brunsson 1989; Krasner 1999; Lipson 2004; 

Grillot, Wolfe, and Beck 1998; Freeland 2016; Hathaway 2002, 2004-6).  States may also 

join international agreements with no intention to actually implement their provisions, 

simply to divert international attention from their non-member status. Outwardly these 

states act as though they have accepted the legitimacy of the norm, but they do not 

actually move towards substantive change (Freeland 2016). Unfortunately, full analysis 

of the actual effectiveness of countries’ UNSCR 1540 implementation measures is 

beyond the scope of this dissertation, as this information is not collected by the 1540 

Committee or available in another systematic, time-delimited source. And even in the 
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case of organized hypocrisy, not all is lost. Lipson (2004) points out that, even if states 

establish export control systems that they do not actually follow, leadership, domestic 

political, or economic changes may actually lead to a situation in which the controls are 

gradually effectively implemented.  

UNSCR 1540 and Implementation 

Academic studies on UNSCR 1540 are quite limited. The resolution has received 

limited attention and to date there has been no robust body of literature developed to 

specifically assess the many complexities of the resolution and its implementation around 

the world, likely because the data is often unavailable and, when accessible, difficult to 

work with. Qualitative studies of the resolution, by far outnumbering quantitative studies, 

can contribute valuable information on the implementation activities of specific countries 

or groups of countries. On the other hand, this work does not provide any assessment of 

implementation worldwide or a data-derived analysis of what country factors may lead to 

1540 implementation.  There are also several important quantitative studies that have 

provided assessments of global implementation status as well as an initial analysis of 

several potential country-level factors that could be correlated with increased 

implementation. However, these studies are limited to simple calculation of 

implementation percentages over time or, for the one study that does look at country-

specific factors, include only a small subset of countries and do not conduct a time-series 

analysis to assess implementation of the resolution over time. No study to date has 

analyzed implementation of the resolution worldwide, over time, and taking into account 
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a large number of potential explanatory variables that may be correlated with a stronger 

record of 1540 implementation. 

Qualitative Research 

Qualitative studies of UNSCR 1540, by far outnumbering quantitative studies, 

have focused overwhelmingly on providing a basic overview of the resolution, sometimes 

along with an examination of how it is relevant to and connected with similar 

nonproliferation frameworks, such as the Biological Weapons Convention. In these 

studies, any discussion of implementation is generally limited at best – along the lines of, 

‘implementation is slow but steady’ (Ogilvie-White 2016; Viski 2018). In the years 

directly after adoption of the resolution, a number of legal journals also featured articles 

on the legislative nature of 1540, assessing the changing role of the UNSC as well as 

potential implications for the international legal system and normative framework.19 

Other qualitative studies focus on the regional or country level and often delve deeply 

into only a few key provisions or provide a general assessment of a country’s or region’s 

implementation status overall.  

The largest group of qualitative 1540 literature is composed of analyses and 

reports at the regional and country level. Many analyses of UNSCR 1540 implementation 

have been conducted at the regional level and at a high level of abstraction, covering 

1540 implementation in general or a relevant aspect of 1540 across a large number of 

states (Nayan 2018), such as for Africa (du Preez and Dye 2008; Stott and Broodryk 

2014; NTI “Sub-Saharan Africa” 2015) or North Africa and the Middle East (Finlay et al 

                                                 
19 This literature and the arguments contained therein was discussed in the background section, during the 

discussion of states’ initial reticence to the resolution. 
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2010; NTI “MENA” 2015), Asia (Ogilvie-White 2006, 2008; Nash and Young 2007; 

Riggle and McGinley 2014; Tan 2012; NTI “East Asia” 2015; NTI “South Asia” 2015), 

Russia and the Commonwealth of Independent States (Litavrin 2013; NTI “Russia” 

2015), North America (NTI “North America” 2015), Europe (NTI “Western Europe” 

2014) and Latin America (Herz 2008; NTI “LAC” 2015). For example, Sharon Riggle 

and Michael McGlinley, of the United Nations Regional Centre for Peace and 

Disarmament, authored a five-page article in a 2014 edition of The 1540 Compass 

covering implementation of 1540 in the Asia Pacific, a region with over half of the 

world’s population. The article details the importance of the region in terms of 1540 

issues as well as the assistance provided by the UN in conducting programs and 

assistance to implement the resolution. The article also details some challenges the region 

faces in further implementation, such capacity gaps. The article discusses few concrete 

examples of measures taken by countries in the region, such as strategic trade control 

regulations. Similarly, in a separate article in the same edition of The 1540 Compass, 

Noel Stott and Amelia Broodryk – researchers at the Institute for Security Studies in 

South Africa – discuss some of the workshops and outreach activities conducted by the 

1718 Committee in Africa as having contributed to implementation of the resolution and 

increased attention to other nonproliferation arrangements by countries in Africa. These 

events also led to an increased awareness of synergies between implementation of the 

resolution and basic socioeconomic and developmental objectives. However, the authors 

do not discuss in detail actual implementation measures conducted by specific states in 

Africa.  
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Such studies can be very useful for better understanding the differences in 

implementation challenges between and across regions. However, while these studies 

cover a lot of geographic territory, they are in fact by nature descriptive and lack detail on 

implementation of many or most of the UNSCR 1540 obligations, devoting just a few 

pages or even just a sentence to each country. Such studies also tend to be published by 

think tanks or less academically-oriented publications, and often do not employ a 

rigorous methodology or system-wide analysis. Often, these studies focus primarily on 

how to encourage states to implement the resolution – such as by linking UNSCR 1540 

obligations with development needs (i.e., Finlay et al 2010). But they provide only 

anecdotal explanations of why 1540 obligations have or have not been implemented, and 

these are in many cases specific to the individual country or region under discussion.  

Relevant studies that focus on a specific country have generally been devoted to 

one particular aspect of UNSCR 1540, such as strategic trade controls (Kassenova 2010; 

Abdul Kareem 2012; Abdul Kareem and Yusof 2014; Ochoa and Morales 2013; Hong 

2013; Lieggi 2010). These studies are generally very short and cover only a few key 

topics such as border controls or licensing (i.e., Islam 2015; Nayan 2015). For example, 

Mohamed Shahabar Abdul Kareem and Mustafa Yusof (2014), Strategic Trade 

Controllers of the Malaysian government, discuss the implementation of the Strategic 

Trade Act in Malaysia, which was adopted in 2010. The article details a short history of 

the legislation, its key attributes, as well as a number of challenges identified during the 

implementation period the act after it came into effect in 2011.  Though the article 

provides valuable information on the legislation and issues that other countries may want 
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to consider in developing a similar measure, the article does not address Malaysia’s 

implementation status regarding the many other obligations enumerated in UNSCR 1540.  

While these types of analyses are valuable for better understanding one or several 

countries’ implementation of one particular aspect of the resolution, they are not 

comprehensive in terms of breadth of countries and obligations included or depth of 

implementation of the obligation(s) covered. As previously noted, the 1540 Committee 

had developed a list of 322 measures states should have in place in order to properly 

implement the resolution, and many of these country studies do not address the vast 

majority of these. Such articles are also in many cases no more than a short update under 

a journal’s “recent developments” section (i.e., International Export Control Observer 

2007, 2). A number of these reports are also quite outdated, harkening back to the first 

few years after adoption of the resolution (i.e., Ogilvie-White 2006; Kerr 2005). No 

regional or country studies currently available in the literature have assessed a particular 

region’s or country’s implementation of all 1540 requirements, as laid out in the country 

matrices developed by the 1540 Committee.  

There is also academic work on the resolution itself, often including an overview 

of its development as well as evaluating its implementation at a macro level. In a recent 

book chapter published in 2016, Tanya Ogilvie-White, of the University of Canterbury, 

provides a more complete evaluation of the resolution. She describes the origins, goals, 

and effectiveness of UNSCR 1540, providing the usual background on the development 

of UNSCR 1540 and listing a number of reasons for slow implementation – namely, lack 

of economic, technological, and governmental capacity; conflicting priorities of 
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developing and developed states, the latter of which leads to the limited availability of 

assistance; different perceptions of threat and vulnerability; and differing conceptions of 

sovereignty (Ogilvie-White 2016).  The chapter also reports on the overall increase in 

implementation status for the various obligations between 2008 and 2011 at a global 

level. The chapter provides a good overview of UNSCR 1540 and an interesting 

evaluation of the politics behind its development and reception at the international level, 

and it does give a global evaluation of which 1540 obligations have been particularly well 

implemented and where there are still major gaps that should be addressed. However, the 

majority of the chapter is a high-level discussion of norms and the global politics of how 

the resolution was received and has evolved since its adoption in 2004, along with several 

lessons learned and policy prescriptions (Ogilvie-White 2016). Although Ogilvie-White’s 

assessment of 1540 implementation at the global level is more complete than many 

previous studies, it fails to provide a detailed and systematic assessment of 

implementation challenges. Also, this study does not analyze a wider landscape of 

possible factors that could facilitate or hinder implementation, nor does it discuss 

individual countries’ or subsets of countries’ implementation efforts and status. 

Along similar lines, another somewhat recent study by Andrea Viski, of King’s 

College, assesses the extent to which UNSCR 1540 can provide a universal export 

control model.  In analyzing this issue, Viski argues that implementing the resolution’s 

export control provisions is challenging in large part due to a lack of understanding and 

agreement, internationally, regarding what is actually essential for an “appropriate and 

effective” export control system, as required by the resolution (Viski 2014, 101). This 
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argument speaks to a number of managerial-theory concepts. In particular, Viski 

contends that the broad scope and vague wording of many parts of the resolution, 

controversy over the ability and legitimacy of the UNSC to even require states to take 

such wide-ranging domestic actions, the “one-size-fits-all” approach initially adopted, 

and the lack of explicit consequences of non-compliance (“sticks”) have all been 

impediments to implementation of the resolution (Viski 2014, 106-8).  

Other 1540 literature addresses the relationship between the resolution and other 

relevant treaties and areas of scholarship, such as the nonproliferation treaties and export 

control concepts.  One prime example is the volume Global Nonproliferation and 

Counterterrorism: The Impact of UNSCR 1540 (2006), edited by Olivia Bosch, of the 

Chatham House’s International Security Programme, and Peter Van Ham, of the 

Netherlands Institute of International Relations’ Global Governance Programme and the 

College of Europe. The volume is global-level 1540 study, and analyzes UNSCR 1540 

and its relationship to and relevance for the Biological Weapons Convention, the 

Chemical Weapons Convention, the International Atomic Energy Agency, border and 

customs controls, and global governance. The study provides a better understanding of 

how UNSCR 1540 fits into, complements, and strengthens the other treaties and 

organizations that make up the international nonproliferation regime. However, each 

chapter is limited to descriptions of how UNSCR 1540 is related to these other treaties 

and organizations, and does not assess implementation of the resolution. Considering it 

was written two years after the resolution was adopted, the book understandably provides 
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no global assessment of implementation of the resolution or any elucidation of specific 

international and/or country-specific factors may contribute to implementation.  

Quantitative Research 

While there have been many qualitative studies of 1540 implementation, there 

have been only a few quantitative inquiries assessing this issue on a granular level. The 

1540 Committee itself has not released any study assessing potential country-specific 

attributes correlated with implementation of the resolution.  Due to the number of tasks 

assigned, number of Experts, and international political issues that play out on the UNSC, 

the Group of Experts is generally limited to simple counts and percentage determinations 

of 1540 obligations implemented at a global level – and more recently, by region. While 

this analysis can be useful at the aggregate level, such work does not effectively elucidate 

key state-level characteristics that may be correlated with higher implementation of 1540 

obligations. 

The first quantitative study of 1540 was published in 2006 by Peter Crail, a 

former Special Assistant in the Office of the Under Secretary of State for Arms Control 

and International Security. In this article, Crail assesses implementation of UNSCR 1540 

broken down by key groups of obligations for a subset of 84 states that are particularly 

relevant for international security in terms of maintaining or having a history of 

significant chemical, nuclear, and/or biological facilities, or because they are 

transshipment hubs. He looks at the most relevant obligations, in both the resolution and 

the matrices, for each subset of states. For instance, he assesses the extent to which states 

with a large chemical production industry have implemented the 1540 obligations of 
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criminalization of activities such as use and development of chemical weapons and 

related materials and border and export control measures for chemicals and related 

materials. By totaling the number of measures each of these countries has taken and 

dividing by the total number of industry-relevant obligations, Crail determines that on 

average these states have implemented only 24% of their relevant obligations. However, 

he does not engage in any further quantitative analysis to, for instance, identify 

correlations between potential explanatory variables and this low level of 

implementation.  Furthermore, this paper was published only two years after the adoption 

of UNSCR 1540, and therefore does not take into account the progress that may have 

been made in the past 12 years.  

The first systematic, though not comprehensive,  analysis of state compliance 

with UNSCR 1540, based on both the enforcement and capacity theories (to be discussed 

in greater detail in this chapter), was published in 2011 by Douglas Stinnett, Bryan Early, 

Cale Horne, and Johannes Karreth – of the University of Georgia, University of Albany, 

Covenant College, and University of Colorado – in an article supported by the University 

of Georgia’s Center for International Trade and Security. They test these explanatory 

theories on a dataset of 30 “proliferation-salient states” selected from the list of 84 key 

states identified by Crail (2006), to which they assign a nonproliferation compliance 

score (following Bertsch and Grillot 1998; Beck et al 2003), based on a composite index 

of indicators in three categories: legal basis, state institutions, and implementation. The 

focus on this paper is on export control systems, and the authors compare states’ systems 

as of 2007 – only three years after 1540 was adopted. Key independent variables are 
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economic interests as measured by export dependence, security interests as defined by 

alliance ties to the U.S., state capacity as defined by GDP per capita, and bureaucratic 

capacity as defined by quality of governing institutions. Stinnett et al find that 

compliance with UNSCR 1540 is influenced primarily by a state’s economic and 

governmental capacity, while alliance ties to the United States and trade dependence do 

not have a strong effect. Discussing their findings in the context of the managerial and 

enforcement theories, the paper finds little support for the enforcement model and instead 

“strong and consistent support” for the managerial approach, addressed in the next 

section. This suggests that capacity-building programs are of more use in improving 

implementation of 1540. Although it highlights important factors influencing country 

implementation, this study’s main weakness is that it only assesses the performance of a 

small number of states in implementing only part of the resolution, and at a time early on 

in the history of 1540. Assuming the managerial model’s argument regarding lags in 

obligation implementation – especially for more complex provisions of a regime – it is 

likely that three years would be too short of a time to conclude whether UNSCR 1540 has 

had a measurable impact on sates’ export control systems.  Additional explanatory 

variables could also have provided a fuller picture of UNSCR 1540 implementation 

progress. 

Andrea Viski (2018) provides a recent analysis of UNSCR 1540 implementation 

trends, focusing separately on measures to implement the enforcement and the legislative 

obligations of Operative Paragraph (OP) 3 of the resolution, which focuses on trade 

controls. She breaks down the percentage of countries that have implemented specific 
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provisions of OP3. Viski concludes that that implementation of enforcement measures is 

lower than that of legislative measures, border control implementation is higher than 

other OP3 obligations, and some of the specific obligations have been very minimally 

implemented by states. She also provides several hypotheses for these trends, such as that 

perhaps assistance has focused almost exclusively on border control development. Viski 

further breaks down implementation of OP3 legislative and enforcement provisions as a 

whole on a regional basis, concluding that the regions with the highest economic 

indicators are also the regions with the highest rates of 1540 compliance – and vice versa.  

She also finds that many regions in which compliance is low are also areas of concern for 

WMD proliferation. However, similar to Crail’s 2006 article, Viski only calculates 

simple percentages of obligations implemented. While this chapter provides a more 

recent analysis of implementation trends, there is no statistical assessment of explanatory 

factors contributing to these trends, changes in implementation trends over time, or 

implementation of all obligations of UNSCR 1540, not just those in OP3. 

  Overall, academic analysis of the implementation of UNSCR 1540 obligations 

has been limited. To date, analyses have often been quantitatively simple or addressing a 

subset of UN Member States. These studies also fail to provide sufficient analysis of 

potential causal factors linked to states implementing – or not implementing – their 

obligations. In this respect, both the much more robust literature on international 

compliance theory as well as the studies assessing implementation of international 

environmental agreements over the past several decades can shed light on the overall lack 

of implementation of UNSCR 1540. 
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International Compliance Theory 

There are two primary theories as to why states implement their international 

obligations: one based on interests and enforcement and a second based on state capacity. 

These different theories lead to differing policy prescriptions: enforcement strategies aim 

to change political will and calculations, while capacity strategies work to build technical 

expertise and provide resources for implementation activities (Lipson 2004). Some argue 

that these two theories are competing; others argue that both capacity and enforcement 

factors are important, and policies incorporating solutions to both are most effective 

(Raustiala and Victor 1998; Tallberg 2002). While used to assess multilateral treaty 

implementation more generally, these two theories have not previously systematically 

been applied to better understand implementation of the various UNSCR 1540 

obligations. Observable implications in the form of hypotheses that can be explored via 

independent variables will be outlined in a subsequent section. Such implications will 

allow this dissertation to develop an empirical assessment of these two theories to 

determine which – if either – is better supported by the record of UNSCR 1540 

implementation worldwide. 

Enforcement Theory 

The enforcement approach, also known as “hard governance,” is grounded in 

game theory and collective action concepts (Tallberg 2002, 611). Enforcement theorists 

start from the assessment that compliance is a choice – the result of a national-level 

rational cost-benefit calculation that takes into account the existence of external pressure. 

States are less likely to comply with international agreements that include significant 
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changes that are not clearly in a state’s interest, or the interests of corporations and 

industries, which often have substantial input in a country’s policy priorities and actions 

(Downs, Rocke, and Barsoom 1996; Fuhrmann 2007; Bergenas 2008, 373; Haas 1997, 

22; Haas 1998; Young 1979, 17, 32, 112-124; Grillot, Wolfe, and Beck 1998; Krasner 

1999). Such negative changes could include regulations restricting trade in dual-use 

goods that result in increased compliance costs for local companies; lost profit from 

denied licenses; lost profit from limiting trade in controlled items; and indirect costs to 

research expenditures, jobs, and gross domestic product (GDP) (Cupitt, Grillot, and 

Murayama 2001, 70). Interests can be defined as reputation, geopolitical power, domestic 

impact, or a myriad of other ways (Hathaway 2002, 2002). On the other hand, there are 

positive benefits for states that comply with international obligations, including avoiding 

conflict or sanctions and increased international influence – in addition to the benefits 

derived from potentially effectively addressing the problem that led to the development 

of an international regime with binding obligations in the first place (Wolman 2015, 419). 

Furthermore, it should be noted that one strand of scholarship argues that national 

identities can change – perhaps through managerial efforts, discussed further below – 

which in turn can result in changes in a state’s definition of its self-interest and, therefore, 

a state’s cost-benefit calculation (Mercer 1995).  

The enforcement theory is most relevant in mixed-motive games – also known as 

the prisoners’ dilemma, when players have an incentive to defect from cooperation; 

implementation of complex and potentially onerous 1540 obligations definitely fits this 

category (Downs 1998, 322; Axelrod and Hamilton 1981). Countries’ individual cost-



69 

  

benefit calculations can easily lead to a tragedy of the commons situation in the 1540 

context, in which states rationally decide to not implement a resolution that would require 

significant time and resources to comply with, but ultimately leads to a decreased – or at 

least the continuation of a vulnerable – condition of common security, resulting in every 

state being worse off (Bergenas 2008; Stinnett et al 2011, 312; Olson 1971; Young 1979, 

32, 106; Salisbury 2018a, 93). In fact, environmental studies have found that in 

agreements where free riding is possible – and could be rewarding – enforcement theory-

style sanctions are crucial to achieving compliance (Brown Weiss and Jacobson 1999, 

42).  

Enforcement theorists argue that external pressure, or the threat thereof, can be 

effectively utilized to change states’ cost-benefit calculations towards complying with 

international obligations. Identifying the problem as opportunistic defection, derivative 

compliance strategies center around altering payment structures – the costs and benefits – 

and increasing the costs of noncompliance in order to influence states’ incentives to 

comply, in particular through the threat and/or use of sanctions and incentives, as well as 

the withholding of promised incentives and linking issues in different areas with specific 

repercussions (Frischmann 2003, 687, 700, 738; Guzman 2002; Downs 1998, 320-21; 

Oye1986; Haas 1998; Haas 1997, 40-41; Borzel 2003). Leveraging security ties can also 

change a state’s determination of what is in its best interest (Stinnett et al 2011, 309). 

Harold Jacobson and Edith Brown Weiss, of the University of Michigan and 

Georgetown, point out that “there are reasons to believe that national implementation of 

and compliance with international accords are not only imperfect, but often inadequate, 
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and that such implementation as takes place varies significantly among countries” (1995, 

120-21). “Social opprobrium” imposed by other governments, corporations, NGOs, and 

the public can pressure target governments to comply (Mitchell 1996, 14-15). Programs 

to increase monitoring, and therefore transparency, can further increase the likelihood 

and costs of non-compliance detection; although, it should be noted that transparency and 

the exposure of noncompliance with international obligations can actually result in lower 

levels of compliance by other states (Tallberg 2002, 611; Carnegie and Carson 2018; 

Mitchell 1996, 19).  And, the 1540 regime already has a comparatively robust system of 

monitoring implementation and compliance, through the country matrices and 

implementation reports (Tallberg 2002, 611). Along similar lines, reputational concerns 

can also be an effective incentive to motivate compliance, although this mechanism may 

be both weaker and more complex than generally assessed (Chayes and Chayes 1995, 

273; Guzman 2002, 1846-51; Axelrod and Keohane 1986, 250; Keohane 2005; Alexrod 

2006; Downs and Jones 2002). Some of these concepts are actually in alignment with 

managerial strategies as well, as explained further below.  

Empirically, George Downs, a Professor of Politics at Princeton and New York 

University, has shown that as multilateral institutions increase their cooperation levels 

over time, they also increase the level of enforcement-type strategies present in the 

regime (1998, 320). On the other hand, Jacobson and Brown Weiss argue that cost-

benefit calculations can be “murky” and in many cases, economic and military sanctions 

are not an option (1998a, 3). Others contend that utilizing tactics such as sanctions is 

antagonizing and may reduce the likelihood of voluntary compliance (Vogel and Kessler 
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1998, 28; Chayes, Chayes, and Mitchell 1998, 41). Such moves are also complicated in 

terms of the international politics involved, and they require strong international and 

domestic support on behalf of those imposing the sanctions – which can come with a high 

cost and be procedurally time-consuming (Vogel and Kessler 1998, 28). 

As should be clear, the enforcement theory is primarily linked with rationalist and 

neorealist theories of international relations, due to the emphasis on country cost-benefit 

analysis of their interests (Kingsbury 1998, 350-6; Raustiala 2000, 400-5).  However, the 

enforcement approach is also compatible with neoliberal and rational institutionalist 

thought. For example, states may develop export control systems that are compatible with 

each other when they find that the benefits, like market access and buttressing a state’s 

reputation and credibility, outweigh the costs (Cupitt, Grillot, and Murayama 2001; 

Grillot, Wolfe, and Beck 1998; Raustiala 2000, 402). In addition, norms, rules, and 

decision-making processes that are developed in the export control community can also 

play a part in reducing uncertainty in transaction costs (Cupitt, Grillot, and Murayama 

2001; Fuhrmann 2008; Grillot, Wolfe, and Beck 1998; Raustiala 2000, 400). The 

enforcement theory is also in certain regards consistent with constructivist arguments. For 

example, a state may decide to implement export control systems as the state increasingly 

identifies with other liberal democracies, in particular a liberal democratic security 

community (Cupitt, Grillot, and Murayama 2001; Checkel 2001; Grillot, Wolfe, and 

Beck 1998).  
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Managerial Theory 

The capacity or managerial approach explains that compliance is not simply a 

matter of political will, arguing that “compliance problems often do not reflect a 

deliberate decision to violate an international undertaking on the basis of a calculation of 

interests” (Chayes and Chayes 1993, 176). Instead, managerial theorists – led by Abram 

Chayes and Antonia Handler Chayes, both associated with Harvard Law School – 

consider compliance to be an issue of clarity, capacity, and time lags – all of which may 

be relevant to countries’ implementation of their 1540 obligations.  Because the “basis of 

intercourse between nations” is that international agreements will be observed by the 

states parties, managerial theorists observe that most countries implement most of their 

international obligations most of the time; cases of willful noncompliance are very rare 

(Chayes and Chayes 1990,157, 1993, 1995, 1998; Young 1979, 47; Young 1999, 79-81; 

Chayes, Chayes, and Mitchell 1998; Franck 1988). While noncompliance is endemic, it is 

not deliberate (Chayes and Chayes 1993, 203). Furthermore, compliance is “the normal 

organizational presumption” of a bureaucratic organization, especially as the fundamental 

norm of international law is to obey treaties (Chayes and Chayes 1993, 178-79, 185). 

Therefore, the free-rider or tragedy-of-the-commons problem “has been overestimated,” 

as most states will comply with an international agreement, even if a subset of other 

states are not complying (Chayes and Chayes 1993, 201). The managerial approach is 

largely norm-drive, though there are rationalist aspects to the theory (Raustiala 2000, 

407). This model works particularly well in cases of coordination problems, in which 

there is no incentive to cheat and therefore no need for enforcement (Guzman 2002, 
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1831). Under an assumption that all states are to some degree invested in reducing the 

risk of WMD proliferation to non-state actors, 1540 can be seen as a coordination 

problem – and as defined by managerial theorists, the problem here would be that many 

states do not have the capacity to implement their obligations. 

As noted above, according to the managerial theory there are three primary 

reasons – all of which can be in effect simultaneously – as to why states have not 

implemented their international obligations. First, implementation may be limited by the 

ambiguity of the obligations; states may not actually understand what actions they must 

take in order to implement their commitments (Chayes and Chayes 1993, 1995, 1998; 

Young 1992, 1994; Guzman 2002, 1863; Franck 1988, 713; Young 1999, 102-106; Early 

et al 2017, 96; Hathaway 2002, 1958). This can be due to a variety of factors: the 

agreement’s language itself does not precisely capture meaning; issues down the road are 

not foreseen by the drafters; economic, technical, political, and scientific conditions 

change; and issues that cannot be resolved in negotiations are intentionally made vague in 

order to secure agreement by all (Chayes and Chayes 1993, 188-192; Chayes and Chayes 

1995, 10; Young 1999, 195). Oran Young, of the University of California, notes that 

“compliance has generally been higher with more explicit prescriptions… than with the 

more intangible and nonoperational prescriptions” (Young 1979, 92, 99). On the other 

hand, enforcement theorists would argue that such uncertainty could be intentionally built 

into an agreement – as part of a rational cost-benefit analysis in which states make 

obligations ambiguous if they do not want to be held to them (Downs 1998, 330). As has 

been discussed previously, the terminology and requirements of the resolution are at least 
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in part vague and not simple to understand (Crail 2006, 357; Boese 2005; Heupel 2008, 

14-15; Harvey 2011; Jones 2006, 20; Asada 2008, 330; Salisbury 2018a, 85; Viski 2018). 

In response, the 1540 Committee and the Group of Experts have spent substantive time 

and effort clarifying the obligations in the resolution, including through the 1540 

matrices, and engaging in outreach to states and international and regional organizations. 

As a result, one could argue that now “most countries understand what needs to be done 

and why” (Gahlaut 2019, 55). 

Secondly, implementation can be hindered by a state’s technical, financial, and 

bureaucratic capabilities, as states that have limited capacity may be unable to implement 

complex technical obligations like the development of an export control system in the 

absence of significant outside funding and expertise (Chayes and Chayes 1993, 1995, 

1998; Young 1994; Grillot, Wolfe, and Beck 1998; Crail 2006; Jones 2006; Ogilvie-

White 2008; Borzel 2003). This is especially true in cases of international regulatory 

agreements that aim to affect the behavior of nonstate actors, which involve developing 

and enacting domestic implementing legislation alongside the requirement for strong 

domestic enforcement efforts (Chayes and Chayes 1993, 193-195; Chayes and Chayes 

1995, 14). Developing this domestic regime often requires technical and scientific 

judgment, economic resources, and bureaucratic capacity – all of which vie for attention 

in an agenda full of other, competing issue areas (Chayes and Chayes 1995, 14).  While 

this is particularly true in developing countries, advanced Western states have also at 

times struggled with these issues (Chayes and Chayes 1993, 193; Chayes and Chayes 

1995, 14). Political capacity may also be an issue, especially in states that are in the midst 
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of conflict or in which the central government has only a tenuous hold over territorial 

integrity (Young 1992, 184; Blaikie and Simo 1998; Underdal 1998, 17; Haas 1998, 20; 

Tallberg 2002, 613).  

On the other hand, enforcement theorists argue that these capacity limitations are 

only partly exogenous, and they may be deliberate either across a given government or 

more specifically in terms of the official(s) tasked with implementing an agreement 

(Downs 1998, 330). Furthermore, they question the extent to which significant 

cooperation has been achieved in the absence of enforcement – a “depth of cooperation” 

issue (Downs et al 1996). Shallow levels of depth are likely to be built into most 

agreements, meaning that it may be true that most states comply with most agreements 

most of the time, in the absence of enforcement threats – and yet, this is really a form of 

selection bias (Downs et al 1996). State selection bias can also be seen in states’ 

unwillingness or inability to “pay” for enforcement (Downs et al 1996). Enforcement 

theorists point to the observation that many deeply cooperative regimes are composed of 

a limited number of countries, while regimes with many participants are often only 

shallowly cooperative (Downs et al 1996). Of course, the concept of capacity limitations 

does not exclusively support the managerial theory – it is entirely likely that, pursuant to 

the enforcement theory, states make their cost-benefit decision regarding compliance 

with international obligations based at least in part on whether or not they have the 

capacity to comply, and in particular to comply at an acceptable cost.  

Thirdly, states may only remain non-compliant in the short term, as there may be 

a significant time lag involved in complying with international obligations, especially of 
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these obligations necessitate international and/or domestic social and economic changes 

(Chayes and Chayes 1993, 1995, 1998; Young 1994; Bergenas 2008, 378; Stinnett et al 

2011, 323). This also means that taking a cross section of each country’s level of 

compliance at any given time may provide a misleading representation of state 

compliance; analysis of implementation over a longer period of time is more appropriate 

for identifying the extent to which individual countries or the international community as 

a whole is complying with their obligations in any given regime (Chayes and Chayes 

1993, 195; Chayes and Chayes 1995, 15). Furthermore, for regimes to last over the long 

term, adaptation to changing circumstances and conditions – such as technological and 

scientific advancements – may result in updates to the international agreement, which 

would in turn require states to adapt their regulatory instruments to accommodate these 

changes. Such updating would also involve a time lag (Chayes and Chayes 1993, 195; 

Chayes and Chayes 1995, 15-16). State-specific factors, such as bureaucratic capacity 

and political will, that are not “policy-manipulable in the short run” may be manipulable 

in the long run (Mitchell 1996, 27).  

Managerial theorists argue that in the international system, enforcement-type 

adversary procedures and coercive sanctions are minimally effective; instead, managerial 

compliance strategies focus on facilitating iterative interaction of discourse and 

consultations; persuasion; increased education and awareness raising with either 

governments or private sector actors responsible for implementation; rule specification; 

creating positive incentives and reducing transaction costs and uncertainty in order to 

facilitate cooperation with the regime; provision of technical or financial assistance; and 
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generally increasing transparency (Chayes and Chayes 1990, 162; Frischmann 2003, 687, 

700; Chayes, Chayes, and Mitchell 1998; Linos 2007; Kelly 2005; Young 1979, 21-23; 

Hovi et al 2005, 2; Grillot, Wolfe, and Beck 1998, 221; Checkel 2001; Early et al 2017, 

99; Fuhrmann 2007; Borzel 2003, 200; Mitchell 1996, 14-21). Technical assistance and 

capacity building also provide opportunities for additional education, socialization, 

acculturation, and persuasion (Early et al 2017, 100). Certain types of “soft” negative 

sanctions like the publication of reports describing noncompliance are another possible 

tool (Frischmann 2003, 739). However, the traditional enforcement strategy of coercive 

sanctions is opposed by managerial theorists for reasons of both cost and legitimacy 

(Chayes and Chayes 1995, 2).  The 1540 Committee itself has long recognized that 

implementation of 1540 will require time and significant capacity building (Rosand 

2009). Several articles argue that the 1540 Committee’s managerial-type operative 

model, which focuses primarily on engagement, dialogue, and capacity-building 

programs, has resulted in comparatively more success than threats and sanctions would 

have – and that the Committee should continue to employ this approach (Early et al 2017, 

94; Weiner et al 2007, 39). More broadly in the nonproliferation issue area, it has also 

been suggested that supplier states’ adherence to multilateral export control regimes is 

more consistent with the managerial theory than the enforcement model (Lipson 1999, 

46). 

International Treaties and Arrangements: Environmental Regimes 

There are a number of lessons regarding compliance and obligation 

implementation that have been distilled from the several decades-long histories of 
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international environmental agreements. Among key conclusions, implementation has 

been found to be particularly challenging when a treaty requires influencing the behavior 

of a large number of actors, as UNSCR 1540 does (Raustiala and Victor 1998, 659-661). 

Secondly, different national situations lead countries to implement their obligations 

differently, perhaps due to differing domestic policy priorities or regional foci (Raustiala 

and Victor 1998, 659-661). Thirdly, the more complex the task of implementing 

obligations, and the more economic and political interests are affected, the less 

predictable is a positive outcome of the implementation process – and likely the longer it 

will take (Raustiala and Victor 1998, 659-661).  

 The findings of environmental regime studies have generally been more 

supportive of the managerial school of compliance theory, although some studies have 

found support for both models – and over time, an increasing role for enforcement-type 

institutions and the threat of sanctions (Brown Weiss 1998; Sands and Linehan 2004, 

111; Frischmann 2003 691, 803-4; Raustiala and Victor 1998, 683; Mitchell 1995, 38; 

Hovi et al 2005, 7-9; Ulfstein and Werksmen 2005, 39-59; Mitchell 2005, 73-74; 

Wettestad 2005, 220-26). For instance, one study of five environmental agreements 

determined that, in all of the agreements, the supervisory mechanisms strengthened over 

time (Brown Weiss and Jacobson 1999, 18). A dedicated enforcement theorist reviewed 

fifty multilateral environmental agreements and found that those requiring the deepest 

cooperation – and therefore the most likely to require significant behavioral change – also 

had the strongest enforcement provisions (Downs 1998, 333). On the other hand, it has 

been recognized that in a number of the environmental regimes that have relatively 
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powerful built-in means of enforcement, “the enforcement schemes are basically paper 

tigers that are rarely if ever actually used;” although, this may in some small part be 

because the existence of the mechanisms themselves provides effective deterrence (Hovi 

2005, 136). Yet, much of the environmental literature points to adequate bureaucratic and 

financial capacity as central factors in countries implementing their international 

environmental commitments – leading to the policy prescription of increased assistance 

provision to build public sector capacity, particularly in the areas of human resource 

development, organizational strengthening, and institutional reform (VanDeveer and 

Dabelko 2001; Glennon and Stewart 1998; Sbragia and Hildebrand 1998; Zimmerman, 

Nikitina, and Clem 1998; Comisso, Hardi, and Bencze 1998; Jacobson and Brown Weiss 

1995, 141; Herring and Bharucha 1998; Blaikie and Simo 1998; Jacobson and Brown 

Weiss 1998b; Vogel and Kessler 1998; Young 1999, 21).  

In addition to bureaucratic capacity, economic factors – and in particular GDP per 

capita20 – are also important (Jacobson and Brown Weiss 1995, 141; Brown Weiss and 

Jacobson 1999, 38). The structure of a country’s political system, including the number 

of levels of political authority, the strength of central government authority, and 

democracy were also significant (Jacobson and Brown Weiss 1995, 141-42). A 

democracy is more transparent, responsive to public pressure, and provides more freedom 

for nongovernmental organizations (NGOs) to operate. On the other hand, democracies 

also provide greater consideration to dissenting public opinion as well as increased 

opportunities for political controversy, all of which can slow down or even have a 

                                                 
20 GDP growth rate has been found to have only a limited effect (Jacobson and Brown Weiss 1995, 141; 

Brown Weiss and Jacobson 1999, 38). 
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negative effect on a country’s compliance with its international obligations (Jacobson and 

Brown Weiss 1995, 142). However, international studies have found that overall, 

democracies are more likely to implement and comply with international environmental 

agreements than nondemocratic governments (Jacobson and Brown Weiss 1995, 142; 

Jacobson and Brown Weiss 1998b, 533). NGOs also have a critical role to play, 

mobilizing public opinion, making information on problems and government actions 

available, monitoring implementation, setting political agendas, and often possessing 

extensive resources to support undertaking these activities (Jacobson and Brown Weiss 

1995, 142; Jacobson and Brown Weiss 1998b, 533; Brown Weiss and Jacobson 1999, 

18). 

Environmental studies have also found that patterns of compliance change over 

time, with “the trend over the decades… towards greater compliance,” which of course is 

directly in line with managerial arguments (Brown Weiss 1997, 7; Jacobson and Brown 

Weiss 1998b, 512; Brown Weiss and Jacobson 1999, 18). One environmental study 

found that implementation is evolutionary, as interests and capabilities change over time 

(Raustiala and Victor 1998, 661). Another study noted the need for negotiating countries 

to be specific and precise in developing regime rules, instead of including vague 

requirements such as to take “adequate” actions in certain areas (Mitchell 1995, 36). 

Further supporting the managerial theory, the same study found that noncompliance is 

generally the result of incomplete planning, rather than a willful act (Raustiala and Victor 

1998, 661). Several studies have argued that “almost all countries comply with almost all 

of their binding international commitments” – although, this finding is in terms of legal 
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compliance with commitments, not necessarily in terms of effectiveness (Raustiala and 

Victor 1998, 661, 683; Henkin 1979, 47). On the other hand, contrary to the managerial 

assumption, several studies argue that it is not the case that most states comply with most 

of their international commitments, including environmental most of the time (Mitchell 

1995, 14; Brown Weiss 1997, 7; Haas 1997, 23). Instead, significant noncompliance 

occurs and, in some cases, is common (Mitchell 1995, 14). And, as George Downs and 

Andrea Trento point out, a high percentage of international agreements are in the realm 

of coordination – meaning that states have limited incentive to not comply – or are 

modest regulatory agreements that generally track with what states were already doing 

before the agreement came into place (Downs and Trento 2004, 36).  

This environmental literature has found that having systems for implementation 

review – including regularized data collection, performance reviews, expert and political 

meetings, and adjustment of regime commitments after a suitable period has passed – can 

lead to improved implementation of and compliance with obligations. Such systems 

increase the flow of information among countries, lower transaction costs, and provide 

information on what other states are doing. Implementation review can also promote 

learning by governments, while also promoting assistance and capacity-building tools 

(Raustiala and Victor 1998, 676-80; Raustiala 2000, 415-6). It should be noted that there 

is a very transparent and robust implementation review system in place for UNSCR 1540. 

This process includes updating the country matrices every several years to track 

individual and aggregate implementation and also identify areas that are lagging in 

implementation and may require particular attention. In addition, the UNSC regularly 
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considers the progress of the resolution through 1540 Committee meetings, conducting 

periodic review conferences to solicit feedback from all states as well as NGOs and other 

private sector actors regarding process and areas for improvement in implementation 

worldwide, and adopting additional resolutions that confirm the current strategy or 

expand the mandate of the Committee to new areas that have been identified as necessary 

to achieve the goals of the resolution. 

Conversely, these environmental studies have also determined that one particular 

managerial strategy for increasing compliance, self-reporting, is fraught with potential 

issues. Many parties do not fulfill this obligation and are often not willing to publicize 

their shortfalls in meeting their obligations. Reporting is also burdensome for 

governments, especially smaller developing nations. Larger and richer states also 

sometimes have difficulty with fulfilling reporting obligations. Another common issue is 

that such reports are often not standardized and therefore it is difficult to compare 

between countries (Brown Weiss and Jacobson 1999, 20). In contrast, the 1540 regime 

builds upon this understanding and does not rely only on country self-reporting. The 

Group of Experts engages in significant independent research to confirm and expand 

upon country reporting when analyzing country implementation of 1540 obligations.  

Environmental studies have concluded that most cases of noncompliance with 

regime obligations are successfully addressed through the managerial approach – in 

particular, discussions, negotiations, and “carrots;” however, there are also cases showing 

that “sticks” are essential for resolving implementation deficiencies (Raustiala and Victor 

1998, 683-4).  One review of multiple treaties determined that both incentives and 
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sanctions are useful tools; although not often used, there are instances of sanctions 

contributing to compliance with environmental agreements (Brown Weiss and Jacobson 

1999, 20). 

Conclusion 

This chapter has provided an overview of the literature available on UNSCR 1540 

and, in particular, the studies conducted on the implementation of the resolution. 

However, this literature is limited primarily to short, qualitative accounts describing the 

resolution and implementation of a small subset of its obligations. Adopted in 2004, 

UNSCR 1540 is still young and the scholarship to date remains limited. To buttress this 

literature, the chapter has introduced additional concepts from the decades of work on 

international compliance theory as well as from the large number of studies addressing 

the past several decades of implementation outcomes derived from international 

environmental agreements.  These disciplines provide a framework for understanding 

implementation of international obligations more generally as well as a number of factors 

that, in the realm of environmental agreements at least, have been identified as important 

correlates of implementation.  

No robust quantitative analysis of 1540 implementation has been conducted 

across all UN member states, over time, assessing a wide range of possible explanatory 

variables – or even for any one of these categories. Without this type of focused, in-depth 

analysis, it is difficult to truly understand what state-level characteristics are correlated 

with implementation, for assistance providers to more effectively target their aid 

programs, and for the international community to determine whether key proliferation-
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sensitive states have regulations and enforcement frameworks in place to actually block 

the proliferation of WMD to and by non-state actors. This dissertation will take a step 

towards filling that gap, utilizing the framework provided by the international compliance 

theory literature as well as taking into account the robust findings derived from 

implementation of international environmental agreements. 
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METHODOLOGY, VARIABLES, AND HYPOTHESES 

 

In order to fill the gaps highlighted in the previous chapters, I carried out a series 

of quantitative analyses of 1540 implementation, identifying country-specific 

characteristics correlated with greater implementation over time. In a separate but related 

line of inquiry, I also analyzed whether the states with the greatest risk of proliferation 

have implemented their obligations under the resolution.  This chapter aims to provide 

more details on how these analyses were formulated and conducted. I first provide an in-

depth discussion of the research questions and the methods I utilized to examine these 

questions, followed by a description of the dependent variables and the data I am using to 

construct these variables. I finish with an explanation of the independent variables 

included in the regression models, including how each is linked to the enforcement and/or 

managerial theories as well as the hypothesized relationships between these variables and 

implementation of UNSCR 1540 obligations. 

Research Questions, Methodology, and Analyses 

Given the low implementation rate of the resolution worldwide, it would be useful 

to distill the key characteristics of states that have been more successful in implementing 

their 1540 obligations – an analysis that no one, including the 1540 Committee’s Group 

of Experts (GOE), has conducted to date. Such information could be utilized by the 1540 

Committee, international and regional assistance providers, and bilateral assistance 
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programs to better target assistance and diplomatic efforts towards enhancing those 

attributes in implementing states, or conversely selecting states for assistance programs 

based on whether they exhibit the constellation of characteristics determined through 

these analyses to be correlated with higher implementation.  

To this end, the primary quantitative analysis conducted in this dissertation was 

constructed to determine the key attributes of an “ideal” implementer of UNSCR 1540 

obligations, through quantitatively identifying specific state-level characteristics of 

countries that are negatively or positively correlated with implementing 1540 obligations 

(henceforth this analysis will be referred to as the “Full Analysis”). The country 

characteristics analyzed in this dissertation include institutional, bureaucratic, political, 

and economic attributes. Quantitative analysis is critical to answering this question, as 

only through such a methodology can I effectively compare all UN Member States, 

across time, and against a wide variety of potential state-level explanatory variables. 

Furthermore, countries with a limited capacity for implementation of international 

obligations will initially only slowly implement their obligations, but over time the level 

of implementation is likely to improve as these countries have more time to work on the 

necessary changes required (Chayes and Chayes 1993). This expectation can be tested 

through the methodology of this dissertation. 

However, it should be noted that a quantitative methodology also has significant 

drawbacks – in particular, such methods exclude key factors such as historical and 

geographic context that can only be obtained through qualitative methods (Hathaway 

2002, 1939; Checkel 2001). For instance, two countries may have the same domestic 
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political system on paper in which power is vested in an executive and a legislative body; 

however in one country the relationship between the two is highly antagonistic, whereas 

in the other country the relationship is more harmonious. The former country may then 

have a worse record of 1540 implementation; such differences would not be captured in 

quantitative analysis, which may measure the extent to which a country’s system is 

established with parity of executive and legislative branches, but does not include the 

level of contention. An individual country’s geographic location or configuration may 

have an impact as well; for instance, a land-locked country with a number of different 

neighboring states may face a different set of challenges in implementing border-control 

obligations than a small island country. Many of the factors assessed in this study – 

including a country’s economy, political institutions, and international participation – 

operate through and are shaped by proximate variables such as history and culture, both 

of which are more effectively analyzed through qualitative methods and which should be 

taken into account when assessing a particular country’s implementation record as well as 

ways to promote increased implementation of 1540 (Brown Weiss and Jacobson 1999, 

38; Moon 2004, 63-89). To partially address this issue, I integrate anecdotal qualitative 

examples of individual country’s implementation efforts as correlated with the country 

characteristics identified in the analyses as of significance for increased (or decreased) 

implementation of 1540 obligations, when discussing the results of these analyses. 

Another issue with the quantitative methodology is that such an analysis is only as good 

as the underlying data, meaning that imperfect data result in imperfect conclusions 

(Hathaway 2002, 1940). And as has been previously noted, there are some definite issues 
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with the matrices produced by the 1540 Committee and therefore the dataset of 1540 

obligation implementation that forms the bedrock of this dissertation. Unfortunately, 

there is not much that can be done to address this issue – and so all conclusions must be 

viewed with this caveat and understood as potential correlations only, not certainties.  

Yet, while case studies can and do provide valuable information on the actual 

efficacy of 1540 implementation or the efforts of at most several states, such a 

methodology provides limited opportunities for generalization or comparisons among 

many different countries. More broadly, assessing the implementation of one particular 

set of obligations raises questions of how to take into account the normative order as well 

as other legal and non-legal norms that may operate as intervening variables – and the 

complex interactions and interdependencies between a number of international norms and 

normative orders (Kingsbury 1998, 360-3). This study attempts to ease these issues by 

including, to the extent possible, variables accounting for these norms. Still, this 

dissertation is an early step in the direction of a more rigorous analysis of 1540 

implementation worldwide; there is assuredly much additional qualitative and 

quantitative research that can and should be done to better understand these important 

and complex issues.  

The main focus of this analysis will be to explain implementation of all 1540 

obligations.  However, additional models will be developed to determine whether the 

country characteristics identified as significant in this general model are also significant 

for specific types of obligations (for instance, nuclear-related obligations), or whether the 

country characteristics correlated with more or less implementation of UNSCR 1540 



89 

  

differ depending on the obligation type. Along similar lines, I will also identify any 

differences in the characteristics associated with countries implementing the legislative 

obligations, versus the enforcement obligations, of the resolution. As previously noted, 

the 1540 Committee has found that globally countries have implemented more of their 

legislative obligations than enforcement obligations. The Committee has also found that 

worldwide, states have implemented more of their nuclear than chemical obligations, and 

more of their chemical than biological obligations. Perhaps there are specific country 

characteristics that are associated with implementing one of these categories of 

obligations over other categories; these results could provide useful information for 

assistance providers focusing on improving global, regional, or certain targeted countries’ 

implementation of these specific obligation categories.  

The second research question looks more closely at the implementation record of 

certain key obligation subsets by certain key proliferation-salient states, such as the 

implementation of chemical security obligations for countries with significant chemical 

industries. As one environmental study concluded, analyses of compliance should 

“weight the proportion of parties complying by their contribution to the problem” 

(Jacobson and Brown Weiss 1998b, 522).  The 1540 Committee has also suggested on 

several occasions that the differing national circumstances, priorities, and needs of states 

should be taken into account both in providing assistance and in determining the overall 

implementation efforts “status” of individual states (UNSC 1540 Committee 2018b, 12; 

UNSC 1540 Committee 2016b, 11-12, 21, 39). The countries to be included in this 

analysis are those with qualitatively or quantitatively significant production, research, 



90 

  

industry, or historical capabilities in biological,21 chemical,22 and nuclear23 industries and 

facilities, as well as countries that are major transit/transshipment24 hubs (henceforth this 

analysis will be referred to as the “Subset Analysis;” see Appendix 2). For instance, if a 

transit/transshipment hub like the UAE has implemented none of its export control 

obligations, while a small jurisdiction like Kiribati has implemented all of its export 

control obligations, what does that mean for international security? In contrast to the Full 

Analysis, the analysis here will be looking only at these subsets of countries and their 

implementation of relevant obligations, in order to paint a clearer picture of how much 

safer, if at all, the world really has become since 2004 – at least in terms of countries 

having the legislative and enforcement provisions called for in UNSCR 1540.  The 

dependent variables will be composed of specific subsets of obligations, based on the 

1540 matrix data compiled for the Full Analysis. The independent variables will be the 

same as in the Full Analysis. 

                                                 
21 This group of countries was determined through consideration of factors including country status as 

having had or suspected of having a biological weapons program or pursued such capability, states with 

BSL-4 labs, and states with vaccine production facilities. 
22 This group of countries was determined through consideration of factors such as country status as having 

had or suspected of having a chemical weapons program or pursued such capability, countries with 

significant industrial production facilities Organization for the Prohibition of Chemical Weapons (OPCW) 

reporting, and countries still undergoing chemical weapon destruction under the aegis of the OPCW.  
23 This group of countries was determined through considering status as a current or past nuclear weapons 

states as well as those states that have pursued such capability, countries with nuclear facilities (including 

nuclear power plants, research reactors, enrichment facilities, reprocessing facilities, conversion facilities, 

and fuel fabrication facilities), countries with uranium resources and production, and countries at risk of 

nuclear material theft based on rankings developed by the Nuclear Threat Initiative. 
24 This group of countries is to be determined through analysis of factors including a country’s number of 

major ports, free trade zones, and identification as a transit/transshipment country in key previous studies, 

including Crail (2006) and Albright et al (2018). 
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Dependent Variables: Data Sources 

For the Full Analysis, the dependent variable is a count of the number of 1540 

obligations implemented.25 The dependent variable used in the Subset Analysis 

composed of a subset of the country’s overall implementation: the specific chemical, 

biological, nuclear, or export control obligations. Furthermore, to support the findings of 

both the Full and the Subset Analyses as well as better capture the issue of 

“effectiveness,” an alternate dependent variable was assessed based on the Peddling Peril 

Index, which was produced by the Institute for Science and International Security 

(Albright et al, 2018). The development of both the 1540 matrices as well as the Peddling 

Peril Index is discussed in detail below. 

1540 Matrices 

Data for both the Full and the Subset Analyses were derived from the 1540 

Committee’s official country matrices, which, as previously discussed, detail each 

Member State’s implementation of the obligations and associated actions called for in 

UNSCR 1540.26 These country matrices provide a vast amount of data using national 

reports to the Committee, open source official government information, and additional 

information supplied by international organizations and governments through an iterative 

process (UNSC 1540 Committee 2016b, 11). As detailed by the 1540 Committee, the 

                                                 
25 This count variable is not weighted. 
26 Similar to the 1540 Committee’s methods of implementation analysis, this variable is based on an 

analysis of the matrix data fields related to Operative Paragraphs 2, 3 (a) and (b), and 3 (c) and (d) of the 

resolution – which totals more than 300 data fields – excluding those fields labeled “other” and allowing 

for the recording of additional relevant measures (Yet, the Committee notes that the matrices “should be 

seen as a good indication of a State’s record of implementation, though based on “the measures recorded 

should… be considered as representing the situation and information in a particular (UNSC 1540 

Committee 2016b, 9). 
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Experts update the matrices, which are then reviewed by the Committee’s working group 

on monitoring and national implementation.  The matrices are then formally sent to states 

for their comments – and this step may involve several rounds of back-and-forth – after 

which the Committee approves the matrices and they are then published on the 1540 

Committee website with each state’s permission (UNSC 1540 Committee 2016b, 11). 

  While these are subject to a variety of limitations, discussed in more detail below, 

the matrices and the measures recorded therein provide the best data source for each 

country’s status in implementing nonproliferation-related measures writ large. The 

matrices have been released by the Committee in 2006, 2008, 2010, and 2015.27 And 

while each is a snapshot in time of a country’s implementation of its 1540 obligations, the 

Committee notes that the matrices “should be seen as a good indication of a State’s 

record of implementation,” and should be considered as “representing the situation and 

information in a particular State at a specific time” (UNSC 1540 Committee 2016b, 11). 

They are recognized as “the only existing official barometer of national implementation 

of the resolution,” providing a list of the measures considered essential for 

implementation of the resolution and providing insight into overall implementation trends 

(Viski 2018, 41). Furthermore, the fact that there are several such snapshots for most 

countries makes it possible to see how many countries have implemented their 

obligations over time. The GOE regularly produces worldwide or regional trend data on 

                                                 
27 However, not all country matrices were published for all countries in all of these iterations, because some 

countries initially opposed the posting of their matrix on the 1540 Committee website. There are 123 

matrices in 2006 and 179 in 2008 and 2010. Matrices for all 193 countries were posted for the first time in 

2015. In order to smooth out the analysis, the dependent variable was filled in with the most recent matrix 

year carried forward.  
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overall percentages of obligations implemented, but no large-scale statistical analysis has 

previously been performed on these data (for instance, see UNSC 1540 Committee 

2016b).   

As noted directly above, there are four years’ worth of matrices. For this 

dissertation, a total of 674 matrices were analyzed. Each matrix contains approximately 

775 data fields – many of which were text and so not utilized in the quantitative analysis, 

others of which were “optional” or otherwise not linked to the obligations of the 

resolution. Therefore, a total of approximately 522,350 data fields were coded for 

combination into one master dataset of 1540 implementation of UN Member States over 

time.28 

It must again be cautioned that the data are not perfect, especially in the earlier 

sets of matrices. As much is drawn from Member States’ implementation reports and 

information otherwise provided to the Committee, states have an incentive to distort their 

levels of implementation so as to appear more in compliance with their obligations 

(Ogilvie-White 2016, 147; Chayes, Chayes, and Mitchell 1998, 46-47). Furthermore, 

because the Committee relies so heavily on these interactions with states in order to 

validate the data, there is little in-country monitoring or concentrated efforts at 

verification – though the Group of Experts (GOE) does make efforts to read the laws that 

are cited in support of each obligation a state asserts has been implemented, although 

                                                 
28 As these data consist of one PDF, Word document, or Excel file for each country, for each of the four 

evaluation periods, extensive data manipulation was required to effectively and correctly reformat the data 

into a single Excel file that could be read by a statistical program. 



94 

  

translation is not generally possible for laws that are not published in English (Ogilvie-

White 2016, 147).   

Along similar lines, the Committee itself also has an incentive to positively spin 

state implementation efforts. “Demonstrated” progress in implementation both supports 

claims of Committee effectiveness and also may be an attempt by the Committee and 

experts to create more forward momentum for implementation (Ogilvie-White 2016, 

147). Moreover, a check mark is notated on a country’s matrix for a particular obligation 

does not necessarily mean that the country is in full compliance with a measure, but 

rather the check mark is an indication that the country has taken concrete measures 

towards compliance (Viski 2018, 44). A question mark entered into the matrix indicates 

that there is evidence of compliance but there is no confirmation that “the measure has in 

fact been implemented due to inconsistencies, lack of pertinence of the information 

referenced, or because a copy of the legislation has not yet been located or is not 

available for consultation” (Viski 2018, 43). Usually this means that while a country has 

initiated steps towards implementing a provision, the actual implementation has not yet 

taken place (Viski 2018, 43). Finally, a measure left blank signals that there is no 

information available or obtainable by the Committee to indicate that a measure has been 

implemented. In the statistical analyses performed in this dissertation, a blank and a 

question mark and blank are treated as of equal value (zero).  

In addition, the data collected and presented by the Committee do not distinguish 

between measures in place before UNSCR 1540 was adopted with measures put into 

place after early 2004(Ogilvie-White 2016, 147). This leads on the one hand to an 
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inability to demonstrate what measures have actually been taken since adoption –in other 

words, what states have done to implement the resolution itself, versus what states had 

previously done to implement the existing nonproliferation and export control regimes 

and agreements. On the other hand, this also leads to the implication that a country citing 

a law from 40 years ago on biological weapons as proof that the state has implemented its 

biological weapons-related 1540 obligations may not particularly substantively actually 

address the issues 1540 was developed to address – WMD proliferation to non-state 

actors (Ogilvie-White 2016, 147). Laws developed in direct response to 1540 obligations 

may more effectively take these issues into account.   

Similarly, some of the measures cited by the Committee in the matrices to cover a 

specific obligation are in reality quite tenuous in their linkage to the obligation. For 

instance, there are a number of examples in which the Committee “counted” a country’s 

law against genetically modified organisms (GMOs) as fully implementing 1540’s 

obligations regarding having regulations in place to appropriate control genetic 

engineering work, even though these two issues only partially overlap. In a second 

example, the Committee considers a country having a law against the use of chemical 

weapons and toxins to “count” for the country’s successful implementation of 1540-

required prohibitions on the use of both biological and chemical weapons. However, 

toxins are only a small subset of biological weapons, leaving a large portion of such 

weapons not covered under these regulations and prohibitions.  A number of states use 

counter-terrorism financing and money-laundering measures to cover their obligations 

regarding the financing of proliferation, although there are many differences between 
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these two issues (UNSC 1540 Committee 2016b, 17, 22). The Committee reported that an 

analysis of the matrices identified that, even if countries had adopted legislation to 

implement all of the nonproliferation and terrorism agreements, “in many instances not 

all the obligations under paragraph 2 of 154029 would have been covered by such 

legislation” (UNSC 1540 Committee 2016b, 13, 36).  

In addition, the measures recorded may not completely represent the actions taken 

by a state during the review period. In some instances measures were only captured in the 

matrices several years after the measure had actually been adopted (UNSC 1540 

Committee 2016b, 11). And finally, as previously noted, the matrices include very little 

information on actual enforcement of 1540-related measures, meaning that it is difficult 

to determine whether states with legislation in place are actually enforcing these controls 

– and therefore actually actively countering proliferation of WMD to non-state actors 

(Ogilvie-White 2016, 147).  

 

Peddling Peril Index 

In order to provide support for – or disprove –some of the analyses based on the 

1540 matrices and to take a slightly closer step to assessing the issue of “effectiveness” of 

the measures, the Peddling Peril Index (PPI, Albright et al, 2017) was used as a second 

iteration of the dependent variable. This index ranks 200 countries and jurisdictions based 

on their capabilities and success in implementing national strategic export control 

systems, taking into account legislation in place as well as overall effectiveness – 

                                                 
29 This Operative Paragraph requires states to adopt and enforce appropriate effective laws to prohibit non-

state actors engaging in, attempting to engage in, or facilitating the proliferation of WMD and their means 

of delivery. 
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including actual enforcement. The report finds that UNSCR 1540 is “under-

implemented,” and less than half of countries in the world have export control systems 

that are sufficient to prevent trafficking in strategic commodities such as nuclear material, 

with approximately 120 countries lacking any strategic export controls at all.. The dataset 

considers, with various weighting, each state’s international commitments, legislation, 

ability to monitor and detect strategic trade, the ability to prevent proliferation finance, 

and adequacy of enforcement. These five “super criteria” categories were composed of 

88 subcriteria that were methodically scored for each country on a scale of 0 to 1.30 The 

report compares the results of countries that have been divided into three tiers – those that 

are major suppliers of WMD- and missile-related goods (57 countries), those that are 

potential transshipment points (57 countries; though countries in the first category that 

would otherwise have qualified for this grouping were not included), and a third group of 

countries presenting less risk (88 countries). Out of a total 1300 points available, the 

highest score was 1,027 points and the average was 486 points.  

However, this dataset is far from perfect; like the 1540 matrices, the Peddling 

Peril Index has its own share of methodological issues.  Yet, although subject to a 

number of such issues, the dataset does provide a somewhat useful proxy for the concept 

of “effectiveness” of 1540-related measures and, therefore, whether the overall intent 

behind 1540 is being met.  

First, a significant number of the subcriteria are actually pulled from the 1540 

matrices – although in some instances, the report authors did attempt to verify or 

                                                 
30 See Appendix E for a table of the super criteria and corresponding subcriteria. 
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supplement the 1540 matrix data with independent research. However, this was 

inconsistently applied throughout the index. In other instances, the 1540 data were 

utilized without any additional verification; for some of the measures, if a country had a 

measure in place but had not reported that to the 1540 Committee, the country still did 

not receive points for having the measure. On the whole, all of the issues identified above 

for the 1540 matrices – for instance, reliance on possibly distorted country self-reporting, 

limited monitoring and verification, tenuous linkage between some measures cited and 

the actual obligation, and very limited information on actual enforcement – are also built 

into the PPI.  

 Second, there are a number of issues with the data used in building the country 

scores. A number of criteria that were initially identified as important to provide a clearer 

picture of countries’ export control effectiveness were ultimately dropped from the 

project due to a lack of data, in many cases because such data would be classified or is 

otherwise collected by governments but not made public. The 88 subcriteria were 

weighted differently in accordance with their significance as determined by the authors, 

and then the five “super criteria” were further differentially weighted; this weighting has 

a substantive effect on the final outcomes. Certain subcriteria were weighted as up to 

three times more important than other subcriteria. The supercriteria were weighted as 

follows: international commitments accounted for 7.7% of a state’s total score, legislation 

accounted for 15.4%, ability to monitor and detect strategic trade also accounted for 
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15.4%, ability to prevent proliferation financing accounted for 30.8%, and adequacy of 

enforcement also accounted for 30.8%.31 

Some of these subcriteria that were weighted as high impact included measures 

that not all states could qualify for – including membership in the Nuclear Suppliers 

Group (NSG), or participation in relevant export control training.32 Some of the 

subcriteria were quite limited in the data available, such as compliance with Financial 

Action Task Force (FATF)33 recommendations on proliferation financing; only 31 

countries have been evaluated on this measure and therefore inclusion of this subcriterion 

skews the scores for these countries. In other instances, data was only available for 

developing countries, not all countries in the dataset. The authors note that for some 

subcriteria, not all countries publish the relevant data or reported it to the 1540 

Committee – and therefore received zero points for those subcriteria. Some of the 

subcriteria, such as use of an automated customs system and having an individual or 

entity sanctioned by the United States or European Union, were considered under 

multiple supercriteria, therefore potentially having an outsize effect. 

The report also relied to a significant extent on the judgments of outside experts to 

supplement country scores; these judgments could have a significant effect on the final 

                                                 
31 The authors chose these different weightings because they determined that the supercriteria should be 

valued different based on the extent to which they represent implementation and tangible outcomes. 

Therefore, international commitment received the smallest score; legislation and ability to monitor and 

control strategic trade were each were weighed twice as much as the international commitment. Finally, 

proliferation finance prevention and adequacy of enforcement supercriteria were the most important due to 

their action-oriented nature, so both received double the weighting as the legislation and ability to monitor 

and control strategic trade supercriteria. 
32 Furthermore, countries adhering to – but not official members of – a multilateral export control regime or 

to one of the international nonproliferation treaties received no points.  
33 An intergovernmental organization founded in 1989 to develop global policies to combat money 

laundering, terrorist financing, and proliferation financing.  

 



100 

  

scores of some countries. In some cases, expert judgment was used to both subtract and 

to add points.  Yet, it is unlikely that the PPI project was able to consult with experts on 

all 88 subcriteria, for all countries and jurisdictions in the world. Therefore, there are sure 

to be inherent biases in that the experts consulted have particular knowledge of export 

controls and proliferation issues in certain countries and limited knowledge of other 

jurisdictions. Those with which the experts are particularly familiar will be judged more 

harshly or favorably than the jurisdictions with which the experts are less familiar. 

Experts were also consulted regarding a country’s final score for at least one of the 

supercriteron, and their input was used to lower or raise a country’s overall score, in line 

with the experts’ knowledge of the country’s real-world performance. The PPI report 

does not quantify the frequency or significance of these alterations.   

In addition, the PPI subtracted points for certain “negative indicator” subcriteria, 

for instance due to real-world examples of poor controls. Yet, this is certain to be an area 

in which publically available information is particularly limited and therefore is highly 

likely to produce very biased results. One such subcriterion subtracted points from 44 

countries’ scores, based in part on a survey of ten experts, for instances in which 

countries had a history of significant illicit procurement cases and/or exports that were 

ignored or missed by the state.  

Furthermore, I do not necessarily agree with the conceptual bases behind some of 

the decisions taken in constructing the index – and in many instances, the authors do not 

even have a conceptual basis for their decisions. For instance, one of the subcriteria under 

the “ability to monitor and detect strategic trade” super criterion – “ease of starting a 
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business” – assigns points based on a country’s ranking in ease of starting a business. The 

argument made by the PPI authors is that countries that make it simple to start a business 

are likely to have transparent and well-regulated business processes and therefore 

companies in that jurisdiction are less likely to be involved in illicit activities. However, 

it could instead be argued that a country with a high ease of starting a business is actually 

more likely to have companies involved in illicit activities, due to how easy it is to set up 

a front or cover company – and subsequently shut down and start a new one. Several of 

the subcriteron covering customs clearance and imports/exports argue that countries with 

an efficient customs clearance process or those that require fewer documents to 

import/export goods are more likely to have trained customs officials able to identify 

illicit trade or overall efficient export control systems. However, it could also be argued 

that countries with an efficient customs clearance process and/or a low number of 

documents required for import/export may instead have such simple procedures and 

limited controls that they have no chance of catching any illicit shipments. In another 

example, one subcriterion that was counted multiple times was having – or not having – 

an individual or entity designated by the United States or European Union, under the 

theory that the country failed to detect and deal with the illicit activity and therefore has 

poor ability to monitor and detect illicit activity. Yet, just because a jurisdiction does not 

have anyone that is U.S.- or EU-sanctioned in their territory does not mean that there is 

no illicit activity; sanctions designations can be made for a variety of reasons, including 

political considerations.  
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Clearly, the PPI is subject to a number of methodological issues. However, in 

spite of these weaknesses the PPI dataset does provide a somewhat useful proxy for the 

concept of “effectiveness” of 1540-related measures and the overall intent behind 1540 – 

in large part because there is no alternative dataset. Both the Full and Subset Analyses 

will also include regression models in which a country’s PPI score is the dependent 

variable, as an attempt to provide at least partial context for assessing whether or not the 

measures that countries have in place to implement their 1540 obligations are effective 

and actually have an impact in countering the proliferation of WMD by and to non-state 

actors. However, due to the numerous issues laid out above, the PPI results will not be 

the focus of analysis or substantial discussion; the analysis is included primarily for 

contextual purposes.   

Hypotheses and Independent Variables 

The explanatory variables developed for evaluation in this dissertation are 

generally grouped into three categories: those supporting the managerial theory of 

compliance, those supporting the enforcement theory of compliance, and control 

variables.34 These variables cover the spectrum of economic interests, security interests, 

state capacity, and political opposition, all of which have been previously analyzed to 

varying degrees in the UNSCR 1540 literature, along with additional variables from 

environmental and other compliance literature on domestic implementation of obligations 

stemming from supranational bodies. While the number of variables – 19 – may be 

                                                 
34 Of course, both the managerial and compliance theories are archetypes of arguments that may most 

realistically be applied in coordination; the results of this dissertation will provide a quantitative assessment 

of this concept and it is discussed at length in the concluding chapter. 
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considered quite large, it is important to try to capture as many of the potential factors 

contributing to a state’s 1540 implementation as possible. Ultimately, it would not be 

very helpful or surprising to find that democratic countries with a high GDP per capita 

have had the best track record of implementing their 1540 obligations (Jacobson and 

Brown Weiss 1995, 128). By including a large number of variables, this dissertation 

intends to move beyond such simplified explanations and drill down to the nuanced 

combination of factors – in addition to the obvious – that are correlated with states 

implementing their obligations. A summary table of the variables and hypothesis is 

included in Table 5 at the end of this section.  The variables are briefly outlined below, 

and discussed individually at much greater length in the next section.  I determined how 

to operationalize these various factors in the specific context of UNSCR 1540 

implementation; however, conceptually, many of these measures are derived from 

previous literature. As is often the case in quantitative analyses, many of the variables are 

not perfect – either as proxies for the concept they represent, or in terms of data quality. 

However, in including the variables below, I judged that each provides more benefit in 

enriching the analyses than cost in terms of non-perfect conceptual fit and quality of the 

data.  

The managerial theory (“M”) highlights the importance of clarity, capacity, and 

time lags in countries implementing their international obligations. The issues of 

obligation clarity and time lags have been addressed in the background section of the 

dissertation; as previously noted, many states initially did not know how to implement the 

various requirements of the resolution – which was a major reason behind the 1540 
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Committee developing the country matrices as a way to clarify the measures states should 

take to implement their obligations. Furthermore, implementing a complex and large 

number of obligations will logically take significant time, leading to a lag in 

implementation.  This issue is also addressed in the quantitative methodology of time 

series analysis. The concept of capacity is further broken down into bureaucratic and 

financial capacity in the literature, and in this dissertation. I have operationalized 

bureaucratic capacity through measures of a state’s administrative capacity, decision-

making process, and whether or not the state is experiencing armed conflict. For this 

dissertation, financial capacity was operationalized through measures of a state’s 

economic resources as well as the amount of foreign aid35 received.  

The enforcement theory (“E”) highlights the importance of a state’s cost-benefit 

calculation, including consideration of outside pressure, state identity, norms, and 

national interest. Key elements comprising a state’s cost-benefit calculation were 

identified as measures of a state’s economic interests, security interests, and whether the 

state has significant WMD materials and/or industrial capacity. Outside pressure was 

further operationalized through measures of security interests as well as foreign aid 

receipt,36 explained further below, and whether there are non-governmental actors in a 

state that push for and/or assist with implementation of 1540-related obligations. A 

state’s identity was operationalized through measures of participation in international 

fora, foreign policy compatibility with the United States, regime type, and state ideology 

                                                 
35 This can also be a measure of technical capacity, as foreign aid often includes training and other human 

capital development. 
36 Foreign aid receipt and NGO activity are the only independent variables in this paper that can be 

explicitly construed to support both theories. 
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and structure. Norms were operationalized through a measure of prior experience and 

practice regarding implementation of international obligations. National interest was 

operationalized through a measure of a state’s likelihood to politically support UNSCR 

1540 in the international arena. Political will was operationalized through a state’s 

demonstrated history in submitting reports to the 1540 Committee.  

The regression models will also include four control variables: population, as is 

common practice in quantitative analyses, prior membership in a multilateral 

nonproliferation treaty (as of 2004), prior membership in a multilateral export control 

regime (as of 2004), and diffusion effects. States that are members of non-proliferation 

treaties or regimes are more likely to have relevant legislation and regulations in place 

prior to the adoption of 1540 (Jacobson and Brown Weiss 1995, 140). Furthermore, these 

states also likely hold shared beliefs about the importance of non-proliferation and export 

controls, which may make them more likely to see UNSCR 1540 as an important and 

valued set of obligations to implement and they likely have implemented many of their 

1540 obligations already (Haas 1998). This is particularly true for the multilateral export 

control regimes, as members in these groups are more likely to have robust, coordinated 

policies and measures in place, in contrast to many members of the non-proliferation 

regimes, who have yet to implement their obligations despite ratification of the treaties.  

Unlike the treaties, which are open to anyone wishing to ratify the agreement, the regimes 

are closed clubs. Not all states that wish to join are allowed to, although there are 

countries that adhere to the regimes without being official members. Finally, the diffusion 

effects variable, also known as a spatial weights matrix, controlled for the potential that 
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states would be increasingly likely to implement the 1540 obligations that their neighbors 

had implemented – a diffusion of implementation. The four control variables, while likely 

to be significantly correlated with a state’s implementation of 1540 as well as the other 

independent variables, are somewhat obvious and do not provide much substantial 

assistance in better understanding what constellation of factors are significantly 

correlated with implementation of 1540 obligations or in supporting one or the other of 

the theories derived from the compliance literature framework. 

1. State Economic Capacity (M) 

Managerial theorists have emphasized both a state’s bureaucratic as well as 

economic capacity – a state’s ability to expend resources on implementing international 

obligations – as key in explaining national implementation records (Chayes and Chayes 

1993, 1995, 1998; Stinnett et al 2011; Early, Nance, and Cottrell 2017; Downs and 

Trento 2004, 20; Jacobson and Brown Weiss 1995, 126-29; Finlay 2014, 14 Cupitt et al 

2001, 74; Crail 2006, 358; Jacobson and Brown Weiss 1998a, 7; Vogel and Kessler 1998, 

35; Chayes, Chayes, and Mitchell 1998, 41; Jacobson and Brown Weiss 1998 b, 522; 

Williams 2014, 9; Underdal 1998; Haas 1998, 19-20; Harvey 2011; Du Preez and Dye 

2008; Fuhrmann 2007; Litavrin 2013; Viski 2018; Salisbury 2018a, 91).  This line of 

thinking argues that many states – including developed countries – are hampered by the 

lack of resources to address the multitude of issues they face, and implementing 

international obligations may come second to addressing more pressing challenges such 

as food and health security (Young 1992, 183; Herring and Bharucha 1998; Blaikie and 

Mope Simo 1998; Mitchell 1996, 14).  
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In addition, the costs of implementing UNSCR 1540 can be extensive; for states 

that are not at a high level of development, such costs may be overwhelming (Grillot 

1998; Michel 2014, 253; Bergenas 2008, 376; Litavrin 2013). Costs of 1540 

implementation include developing, maintaining, and training an export control agency; 

developing and passing national legislation for export controls and related activities; the 

administrative burden of ensuring compliance; lost market share and national income 

from denied licenses and abstentions in trading in controlled items; and indirect losses in 

research and development expenditure (Cupitt et al 2001; Beck and Gahlaut 2003). 

Furthermore, WMD threats are also not seen as particularly pressing by many states. As 

developing states often have more pressing concerns that also require significant financial 

capacity to tackle, like ensuring sufficient food and a basic level of healthcare for their 

populations, implementing obligations calling for export and materials controls are often 

understandably not prioritized (Crail 2006; Finlay 2014, 9; Ogilvie-White 2008; Du Preez 

and Dye 2008; Finlay et al 2010, 8, 23; Beck 2013, 11; Finlay 2014, 15, 23; Riggle and 

McGinley 2014, 34; Stott and Broodryk, 2014, 43; Salisbury 2018a, 88; Stewart 2018, 

120-121; Gahlaut 2019, 55). Stinnett et al and Cupitt et al have both found that a state’s 

economic capacity is a key driver of compliance with UNSCR 1540 obligations or with 

implementing a robust export control system (Stinnett et al 2011, 321; Cupitt et al 2001, 

76-77). Trade control studies have found that a lack of funding for implementing 

obligations can be a considerable impediment to implementation (Jankowitsch-Prevor 

2014, 19).  
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State economic capacity was measured by the natural log of GDP per capita 

(Stinnett et al 2011, 319; Cupitt et al 2001, 75). This data was obtained directly from the 

World Bank’s World Development Indicators, and will be used to identify whether a 

country’s economic capacity is correlated with its implementation of 1540 obligations.37 

2. State Bureaucratic Capacity (M) 

Managerial theorists have also contended that states may also not comply with 

their international obligations because they may lack the basic bureaucratic ability to do 

so. From this perspective, bureaucratic capacity, including technical human resource skill 

level, training programs, strong organizations, rule of law, institutional reform, and low 

corruption levels are all key aspects contributing to a state’s compliance with 

international obligations writ large (Chayes and Chayes 1993, 1995, 1998; Downs and 

Trento 2004, 20; Luck 2004, 319-20; VanDeveer and Dabelko 2001, 20-21; Frischmann 

2003, 737-8; Jacobson and Brown Weiss 1995, 129; Crail 2006, 358; Jacobson and 

Brown Weiss 1998a, 7; Vogel and Kessler 1998, 20-23; Chayes, Chayes, and Mitchell 

1998, 40; Zimmerman, Nikitina, and Clem 1998; Comisso, Hardi, and Bencze 1998; 

Oksenberg and Economy 1998; Herring and Bharucha 1998; Blaikie and Mope Simo 

1998; Jacobson and Brown Weiss 1998b, 522; Linos 2007; Williams 2014, 9; Underdal 

1998; Haas 1997, 23-24; Haas 1998, 19-20; Nance and Cottrell 2014, 295-7; Cupitt and 

Jones 2003, 164; Bosch and van Ham 2007, 212; Herz 2008; Ogilvie-White 2008; Du 

Preez and Dye 2008; Grillot, Wolfe, and Beck 1998; Early et al 2017; Fuhrmann 2007; 

                                                 
37 World Bank. World Development Indicators. 2017, https://data.worldbank.org. 
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Jones 2006, 19-20; Tallberg 2002, 611, 631; Asada 2008, 330; Beck 2013, 11; Litavrin 

2013; Ogilvie-White 2006; Riggle and McGinley 2014; Stott and Broodryk, 2014; Brown 

Weiss and Jacobson 1999, 38). Managerial theorists argue that these bureaucratic factors 

limit the ability of governments to implement their international obligations even when 

they have in good faith signed onto an international agreement (Young 1992, 183).  

Capacity limitations affect not only the capability of countries to implement the 

obligations within their jurisdictions, ensuring that those under their control abide by the 

obligations and their transposition into domestic legal and regulatory frameworks, but 

also the overall willingness of governments to comply with their obligations (Young 

1992, 183; Riggle and McGinley 2014). As previously noted, many countries have a wide 

range of pressing issues requiring their attention – and when a government has limited 

bureaucratic capacity to address multiple problems at once, many of these issues are not 

addressed, or not addressed in a comprehensive and timely manner (Young 1992, 183; 

Blaikie and Mope Simo 1998; de Aragao and Bunker 1998). Furthermore, governments 

in many countries are very limited in their capacity to govern. Beyond domestic turmoil 

due to ethnic or class conflicts, geographic areas of the country and their attendant 

populations may not recognize the central government and therefore may not comply 

with any of the state’s international obligations or the corresponding domestic 

implementing legislation; furthermore, an entrenched bureaucracy may limit the actual 

ability of the government to implement much of anything at all (Young 1992, 184; 

Blaikie and Mope Simo 1998; Underdal 1998, 17; Haas 1998, 20).  
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Many states may have cripplingly inadequate bureaucratic resources to comply 

with the hundreds of obligations considered by the Committee to be required in order for 

a state to effectively implement the resolution (Finlay 2014, 14; Vogel and Kessler 1998; 

Riggle and McGinley 2014; Perry 2019, 20). For instance, implementation of 

nonproliferation export controls requires dedicated primary and secondary legislation; a 

legal mandate; a customs bureaucracy; an export licensing regime; a government-industry 

outreach mechanism; international cooperation; training; penalties; control lists; 

information gathering and sharing; and law enforcement capability to detect, investigate, 

and prosecute any violations (Chayes and Chayes 1993, 1995, 1998; Stinnett et al 2011, 

315; Kassenova 2010; Grillot 1998, 12; Fuhrmann 2007, 144-45). Trade and 

environmental control studies have found that weak bureaucratic capacity is a common 

impediment to obligation implementation worldwide, both in terms of staffing and in 

terms of government authorities (Jankowitsch-Prevor 2014, 19; Jacobson and Brown 

Weiss 1998b). As regional qualitative studies on 1540 implementation have shown, states 

that have low levels of bureaucratic capacity may be less likely to implement their 

obligations under the resolution (Stinnett et al 2011; Linos 2007; Early, Nance, and 

Cottrell 2017; Crail 2006; Herz 2008; Ogilvie-White 2008; Beck 2013, 11; Litavrin 2013; 

Ogilvie-White 2006; Stott and Broodryk, 2014). In fact, Stinnett et al previously found 

that state governmental capacity is a key influencer of UNSCR 1540 compliance (2011).  

I developed a measure of bureaucratic capacity by combining World Bank data on 

the quality of a state’s governing institutions, including transparency, political stability, 



111 

  

regulatory stability, rule of law, and control of corruption.38 All of these are integral 

components of an effective bureaucracy for the purposes of implementing 1540. Factor 

analysis of the five values was used to generate a single variable for bureaucratic 

capacity. This variable would ideally have included data on a country’s higher education 

graduates to provide insight into the human capital base available to manage the technical 

issues involved in UNSCR 1540 obligations; unfortunately this data was unavailable for a 

significant number of countries and therefore this aspect of capacity was not included in 

the measure. Missing data was estimated via multiple imputation.39 The bureaucratic 

capacity variable will be used to identify whether a this type of capacity limitation is 

correlated with countries’ implementation of their 1540 obligations. 

3. Decision-Making Process (M) 

Previous research has shown that the structure of a state’s domestic institutions 

may also explain compliance with international obligations (Linos 2007; Haverland 2000; 

Tsebelis 1995, 1999, 2000, 2002b; Checkel 2001; Tallberg 2002; Grillot 1988; Raustiala 

1997, 498-501; Jacobson and Brown Weiss 1998a, 7; Vogel and Kessler 1998, 21-23). 

                                                 
38 World Bank. World Bank Governance Indicators. 2017, 

http://info.worldbank.org/governance/wgi/#home. 
39 In a data analysis project of this magnitude, there was a significant issue of missing data. The usual, 

though less advisable, way to address missing data is to exclude those cases with any missing values. 

Unfortunately, doing so in this dataset would result in many countries being dropped – defeating the 

purpose of analyzing 1540 implementation across and within all countries. Furthermore, excluding these 

cases can also introduce selection bias, as those countries with data for all variables may not fully represent 

in important ways those countries that are missing data for one or more of the variables (Lee and Simpson 

2014, 162).  Carrying data forwards and backwards was utilized in the sub-datasets in which only a few 

observations were missing. For the variables that were assessed to contain data that is missing not at 

random (bureaucratic capacity and high-tech exports), I utilized multiple imputation. As previously noted, 

multiple imputation allows missing values to be imputed based on observed data, including all the variables 

in the analysis model as well as additional, associated variables (also known as “auxiliary variables”); this 

process is repeated a number of times in order to account for the uncertainty in these imputed values (Lee 

and Simpson 2014; Kontopantelis 2017). This method better avoids biases, inefficiencies, and incorrect 

uncertainty estimates that may result from dropping observations with missing data (Honaker, King, and 

Blackwell 2018, 3).  

http://info.worldbank.org/governance/wgi/#home
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Certain variations in and aspects of domestic structure, including constitutional design, 

can directly influence compliance levels (Raustiala 2000, 410; Underdal 1998, 17-18; 

Young 1979, 36-37; Hofhansel 1996; Checkel 2001; Tallberg 2002, 630). For instance, 

countries in which the majority of power is vested in a parliamentary system may be less 

able to agree on the many measures necessary to implement their UNSCR 1540 

obligations, whereas states with a strong executive authority may more easily comply 

with obligations through more expedited measures such as executive orders. In fact, 

environmental studies have often found that federalism, decentralization, and devolution 

of power lead to a reduced governmental ability to implement international obligations, 

unless local jurisdictions already have legislation in place to comply with the agreement – 

which would be unlikely in the case of 1540 (Raustiala and Victor 1998, 659-661; 

Zimmerman, Nikitina, and Clem 1998; Comisso, Hardi, and Bencze 1998; Glennon and 

Stewart 1998, 212; Oksenberg and Economy 1998; Jacobson and Brown Weiss 1998b, 

532; Brown Weiss and Jacobson 1999, 38). Similarly, a study on the implementation of 

European Union social policies also found that countries with many actors involved in 

decision-making processes, to include state structures such as multiparty governments 

and federalism, had greater difficulty implementing these international obligations (Linos 

2007).   

To assess whether the complexity of a state’s decision-making process is 

correlated with 1540 implementation, a variable measuring the extent to which there are 

institutional constraints on the decision-making powers of the chief executive was 

extracted from the Polity IV regime type dataset, which is a quantitative research project 
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on governmental regime characteristics that “can be used for time-series analyses of 

political behavior and for studying the effects of regime authority,” covering the years 

1800-2017 (Marshall and Gurr 2017).40 The degree of checks and balances is coded on a 

seven-point scale, ranging from unlimited executive authority to executive parity or 

subordination. 

4. Conflict (M) 

Scholars have noted that states in the midst of armed and/or political conflict or 

otherwise at risk of failure would be logically less able to implement their international 

nonproliferation obligations (Savun and Tirone 2011; Early, Nance, and Cottrell 2017; 

Downs and Trento 2004, 21; Jacobson and Brown Weiss 1998b, 533; Du Preez and Dye 

2008, 100; Freeland 2016; Early et al 2017, 95). Conflict diverts financial and 

administrative resources that could otherwise be put towards implementing obligations 

and overseeing domestic compliance (Downs and Trento 2004, 21). To determine 

whether a state’s status as in the midst of conflict – or not – is correlated with 

implementation of the resolution, a dummy variable measuring conflict in the prior year 

was utilized from the Uppsala Conflict Data Program/Peace Research Institute Oslo’s 

Armed Conflict Database, a dataset of armed conflicts, both internal and external, from 

1946 to the present.41 

                                                 
40 Marshall, Monty G., and Ted Robert Gurr. Polity IV Project: Political Regime Characteristics and 

Transitions, 1800-2013. 2017, http://www.systemicpeace.org/inscrdata.html. 
41 Uppsala University. Uppsala Conflict Data Program 17.1. 2017, UCDP Conflict Encyclopedia: 

www.ucdp.uu.se. 

 

http://www.systemicpeace.org/inscrdata.html
file:///C:/Users/HessAA/Downloads/UCDP%20Conflict%20Encyclopedia:%20www.ucdp.uu.se
file:///C:/Users/HessAA/Downloads/UCDP%20Conflict%20Encyclopedia:%20www.ucdp.uu.se
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5. Foreign Aid (M/E) 

Previous scholarship has hypothesized that states that are significant recipients of 

export control assistance, nonproliferation aid, or foreign aid overall may also be 

expected to have implemented a higher number of their 1540 obligations due to the 

increased resources available for implementation (Cupitt, Grillot, and Murayama 2001). 

On the other hand, states receiving significant foreign aid may be those least able to 

implement their obligations, and therefore there may be a negative correlation between 

these two variables. Unfortunately, aid data are widely dispersed and often only available 

from specific organizations or countries. Furthermore, these data are in many cases not 

disaggregated into the type of foreign aid provided. Yet, even if the data do include this 

type of information, the very breadth of 1540 obligations means that a number of 

different categories of aid provision can actually substantively contribute to 1540 

implementation. For instance, programs building administrative capacity of a state, even 

if not specifically oriented towards putting in place nonproliferation and export control 

systems, can contribute to a state’s ability to ultimately put in place and enforce such 

controls. In another example, assistance programs centered on increasing the number of 

women receiving higher education and/or involved in science and technology programs 

can also increase a state’s bureaucratic capacity to implement international obligations, 

including those covering WMD and related materials. Aid to decrease communicable or 

non-communicable diseases also results in a larger potential workforce and in turn a 

larger and potentially more skilled pool of possible bureaucrats.  
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Therefore, this dissertation includes data on the total amount of aid received by a 

country as a percentage of the country’s GDP – regardless of the scope or specific 

program. On the other hand, this also means that this data should be considered to be 

imprecise in its direct relevance to 1540 implementation, and therefore any real-world 

correlation with implementation may not be particularly strong in the models developed 

in this dissertation. Data on total aid receipt is available from AidData.org, which 

combines data on aid disbursements tracked by a number of organizations, including the 

Organization for Economic Cooperation and Development, the Asian Development 

Bank, the Inter-American Development Bank, the World Bank, the Islamic Development 

Bank, and the African Development Bank.42 Given that this variable can be considered to 

support both the managerial and the enforcement theories, future research could 

investigate the micro-foundations of this variable. 

6. Non-Governmental Organization Activity (M/E) 

Research has shown that for a number of reasons, countries that have strong 

domestic non-governmental organization (NGO) presence may be more likely to 

implement their international obligations in a wide variety of issue areas (Jacobson and 

Brown Weiss 1995, 126; Vogel and Kessler 1998, 3204; Brown Weiss 1998a; 

Zimmerman, Nikitina, and Clem 1998; Jacobson and Brown Weiss 1998b, 533; Brown 

Weiss and Jacobson 1999, 18, 37; Borzel 2003, 199; Dai 2007). NGOs can theoretically 

support either the managerial or the enforcement theory, depending on whether any given 

NGO is pressuring the government to make 1540-relevant changes or providing external 

                                                 
42 AidData. AidDataCore_ResearchRelease_Level1_v3.0 Research Releases Dataset. 2016, 

http://aiddata.org/data/aiddata-core-research-release-level-1-v3-0. 

http://aiddata.org/data/aiddata-core-research-release-level-1-v3-0
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boost to a government’s capacity to implement their obligations. More specifically, 

NGOs can gather momentum behind policy changes, provide training and capacity 

building resources, offer substantial technical expertise and knowledge in specific issue-

areas, provide possible implementation ideas such as model legislation, lobby for 

implementation, and contribute to increased transparency and information availability by 

monitoring implementation and compliance (Chayes and Chayes 1993, 204; Raustiala 

and Victor 1998, 667-8; Raustiala 1997, 486; Sending and Neumann 2006; Weiner et al 

2007, 33-35). For instance, the Verification, Research, Training, and Information Centre 

(VERTIC) – an NGO supports the implementation and effectiveness of international 

agreements and related regional initiatives, focusing in particular on monitoring, review, 

legislation and verification – has launched the 1540-relevant National Implementation 

Measures Program as well as produced a legislative guide to implementation of 1540 and 

a national legislation implementation kit for nuclear security in particular, among other 

resolution-relevant products (Leal 2012; Spence 2015).43 One former 1540 Expert has 

noted that “a number of civil society organizations have projects to help further 

implementation of the resolution” (Cupitt 2014, 5). Therefore, greater activity by NGOs 

in any given country is likely to be correlated with improved implementation and 

compliance with all international obligations, not just UNSCR 1540 (Jacobson and 

Brown Weiss 1995, 129).  

Data for the number of NGOs per country were obtained from the Union of 

International Associations, an NGO that to maintains information on international 

                                                 
43 http://www.vertic.org/ 
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associations and their activities and concerns.44 And again, as with the consideration of 

foreign aid – a wide variety of NGO types (such as social, political, educational, etc.) can 

contribute in a number of ways to the broad spectrum of 1540 obligations, such as 

through promotion of girls in higher education ultimately contributing to a country’s 

bureaucratic capacity – the total number of NGOs per country45 will be included in the 

analysis of this dissertation, not only those focused on WMD-relevant issues. On the 

other hand, not disaggregating NGOs into types also means that this dataset includes 

many NGOs not of direct relevance for 1540 implementation. While this reduces the 

meaningfulness of the variable, I believe it is still more valuable to include the measure – 

despite its imperfections.  Given that this variable can be considered to support both the 

managerial and the enforcement theories, future research should look into the 

microfoundations of this variable. 

7. Economic Interests (E) 

Previous scholarship has contended that countries with a high level of export 

dependence, especially in advanced technology, may be less likely to implement any 

international obligations that could constrain exports and export income (Stinnett et al 

2011, 314; Lipson 2004; Bergenas 2008, 376; Jones 2006; Fuhrmann 2007; Beck and 

Gahlaut 2003, 2-3; Cupitt et al 2001; Vogel and Kessler 1998, 35; Cupitt 2000, 228; Beck 

and Gahlaut 2003 BOOK, 12; Hofhansel 1996; Cupitt et al 1994, 16-21; Cupitt 1994, 

307-9; Gahlaut 2006, 16; Ogilvie-White 2008; Grillot 1998; Fuhrmann 2007, 145; Jones 

                                                 
44 Union of International Associations. The Yearbook of International Organizations. 2017, 

https://uia.org/yearbook. 
45 NGOs per capita is a theoretically less useful measure, as the conceptual basis is to determine how much 

pressure may be brought to bear, or capacity building provided, by NGOs in a country. Total number of 

NGOs is a more useful quantitative measure. 

https://uia.org/yearbook
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2006, 19-20; Finlay et al 2010, 8; Lieggi 2016, 8; Stewart 2018). The history of export 

control regimes has seen strong resistance from manufacturers, including the often-

powerful military-industrial complex, to such controls. This has especially been the case 

when export controls were seen as being applied – or enforced – unevenly between 

countries, giving competitors in other countries an advantage (Muller 1993, 381; Cupitt 

2000, 17; Cupitt and Jones 2003, 164; Cupitt 1994, 307-08; Ogilvie-White 2008, 32; 

Grillot, Wolfe, and Beck 1998). Businesses often worry that strict export controls could 

result in the loss of legitimate high-value technology exports, while foreign competitors 

operating under less stringent controls are able to profit (Gill et al 1996, 31; Beck and 

Gahlaut 2003, 2-3; Bergenas 2008, 376; Beck and Gahlaut 2003 BOOK, 12; Hofhansel 

1996, 13; Cupitt 1994, 308). Governments of supplier nations have long been pressured 

by industry to loosen export controls, especially as international competition in high-tech 

products has expanded and dual-use technologies have become more widely available 

(Gill et al 1996, 31; Beck and Gahlaut 2003, 2-3; Mastanduno 1992; Cupitt and Grillot 

1997, 362; Cupitt 2000, 214). Internal control systems are also expensive for companies 

to put into place and maintain; for example, several studies from the mid-1980s found 

that U.S. industries alone spent more than $9 billion complying with trade controls (Gill 

et al 1996, 33; Cupitt et al 2001, 70; Grillot, Wolfe, and Beck 1998). States may worry 

about their tax revenue losses from reducing or ending the trade of controlled, often high-

value, items as well as from denied licenses (Cupitt et al 2001, 70). There may also be 

indirect losses to the economy, including research and development expenditures and 

jobs (Cupitt et al 2001, 70). Export controls may also affect other policy areas, such as 
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reducing technology sharing between allies or increasing international tensions when 

specific governments or individuals are subject to enhanced controls (Cupitt et al 2001, 

70). 

Therefore, certain expected distributional impacts of 1540 obligations – like the 

perception by some businesses and some countries that export controls result in reduced 

exports and increased compliance costs – may result in strong domestic industry lobbying 

and opposition to many of the 1540 requirements. States or sub-state groups may believe 

that enhancing controls and security can have negative effects on national economic 

growth and competitiveness (Finlay 2014, 14; Grillot 1998; Jones 2006, 19-20). In the 

1540-specific context, the high-tech export sector46 is the most likely to be affected by 

implementation of obligations. In such a situation, a state’s domestic situation, in 

particular the strength of societal industry actors who may lobby for or against taking 

action to implement 1540, can have a strong impact on a state’s overall compliance with 

the resolution (Raustiala 1997, 488, 501; Revenko 2016, 4-5). Beyond the private sector, 

other government agencies and branches of government may also see 1540-related 

controls as more economically burdensome than beneficial (Perry 2019, 21). 

On the other hand, there may be a number of benefits realized by implementation 

of 1540-related measures. Enhanced border controls and customs authorities can create 

jobs and lead to increased revenue for the state, such as through fees for entry/exit of 

goods, licenses for items previously un-controlled, and pre-authorizations (Hofhansel 

1996, 2; Robinson 2007, 143-44). In addition, most governments have restrictions in 

                                                 
46 The data used for this variable define high-technology exports as products with high R&D intensity, such 

as in aerospace, computers, pharmaceuticals, scientific instruments, and electrical machinery.  
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place for licensing exports to states that have weak export and nonproliferation controls 

(Cupitt et al 2001, 73). If a state demonstrates a strong, effective customs and border 

control ability, it may provide a signal that the state is a responsible trading partner and 

therefore more likely to receive foreign investment, enhanced market access, and 

advanced technology transfer, as well as operate as a possible transit/transshipment locale 

(Cupitt et al 2001, 70-73; Rosand 2009; Cupitt et al 1994, 16; Du Preez and Dye 2008, 

104; Grillot, Wolfe, and Beck 1998, 221-22; Fuhrmann 2008, 633; Lieggi 2016, 8; Beck 

2013, 15). Research has found that export control regulations covering dual-use strategic 

goods might even facilitate investment, trade, and development of a country’s advanced 

technologies sectors (Jones and Karreth, 2010). This image of responsibility can have 

benefits in other international issue areas, in particular regarding prestige, trust, and 

reputation (Cupitt et al 2001, 73). In some instances, states have received substantial 

foreign assistance in return for implementing nonproliferation and export controls (Cupitt 

et al 2001, 73). 

Previous export control literature has included this variable in analyses. For 

instance, Stinnett et al found that trade dependence did not have a strong effect on 1540 

compliance (2011). On the other hand, although dated, anecdotal evidence cited by Cupitt 

et al (2001, 78) indicates that there has been intense pressure on some countries, such as 

the post-Soviet States, to export sensitive WMD-related items to almost any buyer – 

meaning that at least in some states, there may be strong opposition to 1540-related 

export controls.   
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I developed the variable representing economic interests based on a country’s 

high-tech export dependence. In other words, this variable will be used to identify 

whether a country’s dependence on high-tech exports is correlated with its 

implementation of 1540 obligations. The export dependence ratio was calculated as high-

tech exports as a proportion of GDP. Data on these measures were obtained from the 

World Bank’s World Development Indicators.47 As there are a number of missing values 

in these datasets, multiple imputation48 was employed to fill in the missing data.  Several 

other World Bank datasets of particular relevance to this export data, including rural 

population, agricultural exports, and information and communication technology service 

exports, were utilized to more effectively fill in these missing data.   

8. Security Interests (E) 

Previous research has indicated that alliance ties may be important in 

implementing policies that are important to the senior member of the alliance (Cupitt et al 

2001, 71; Roodbeen 1992; Cupitt 1994, 297-98; Stinnett et al 2011, 314; Fuhrmann 2007, 

145) There are also a variety of security and political interests that countries may take 

into account when choosing to implement – or not implement – their international 

nonproliferation obligations. Countries may fear economic retribution and political 

isolation from the international community, and in particular the United States, if they do 

                                                 
47 World Bank. World Development Indicators. 2017, https://data.worldbank.org. 
48 For the variables that were assessed to contain data that is missing not at random (bureaucratic capacity 

and high-tech exports), I utilized multiple imputation. As previously noted, multiple imputation allows 

missing values to be imputed based on observed data, including all the variables in the analysis model as 

well as additional, associated variables (also known as “auxiliary variables”); this process is repeated a 

number of times in order to account for the uncertainty in these imputed values (Lee and Simpson 2014; 

Kontopantelis 2017). This method better avoids biases, inefficiencies, and incorrect uncertainty estimates 

that may result from dropping observations with missing data (Honaker, King, and Blackwell 2018, 3). . 
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not effectively implement certain key 1540 obligations, such as putting in place an export 

control system, a concept long championed by the United States (Cupitt et al 2001, 71; 

Roodbeen 1992; Fuhrmann 2007, 145).  As such, the United States could be expected to 

leverage its alliance ties in order to ensure that all allies and partners have implemented 

their key nonproliferation obligations; in support of this goal, the United States runs 

dozens – if not many hundreds – of capacity building programs that have relevance to 

1540 implementation (Cupitt 1994, 297-98; Stinnett et al 2011, 314; Fuhrmann 2007, 

145). This concept was operationalized to include only countries with strong security ties 

to the United States – the initial proponent of the resolution and a key provider of 

alliances.49 Previously, Stinnett et al found that alliance ties to the U.S. did not result in a 

strong influence on 1540 compliance (Stinnett et al 2011; Fuhrmann 2007).  

The data on country alliances with the United States was directly obtained – 

without significant manipulation required – from the Correlates of War project version 

4.1, which provides a wide range of datasets identifying factors relevant to the study of 

armed conflict, such as such as national capability, alliances, geography, polarity.50 The 

data were available through 2012 (carried forwards to 2015). Formal alliances include 

defense pacts, neutrality or non-aggression treaties, and entente agreements. In other 

words, the security variable will be used to identify whether a country’s status as an ally 

of the U.S. is correlated with the country implementing its 1540 obligations.  

                                                 
49 Operationalizing this to include alliance ties to all countries that support 1540 to various degrees would 

be ultimately meaningless in that all countries would be included.  Including on those with ties to the 

United States should lead to a more meaningful result, in that countries that have strong security ties to the 

United States may have a higher implementation rate of their 1540 obligations.  
50 Gibler, Douglas M. International Military Alliances, 1648-2012. 4.1, CQ Press, 2013, 

http://www.correlatesofwar.org/data-sets/formal-alliances. 
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9. Vulnerability to Terrorism (E) 

Additionally, researchers have argued that states may decide that enhancing 

controls over their nuclear, chemical, and biological materials as well as delivery 

methods is an important national security priority if the country is reacting to a perceived 

national security threat, such as attacks that could involve such weapons  (Cupitt et al 

2001; Grillot, Wolfe, and Beck 1998; Du Preez and Dye 2008, 101). This includes both 

the existence of terrorist organizations or activities in a country in addition to the 

capabilities and purposes of these actors, as well as countries in which attacks often take 

place (Weiner et al 2007, 23). Therefore, countries that are more often targeted for 

terrorist attacks may be more likely to implement their 1540 obligations, whether or not 

they have significant WMD-relevant facilities or capabilities within their borders (Weiner 

et al 2007, 23).51     

Data on the annual number of terrorist attacks in each country was obtained from 

the University of Maryland’s Global Terrorist Database (GTD), a database that includes 

information on international and domestic terrorist events around the world from 1970 

through 2017. This data was used to determine a state’s risk of terrorist incidents.52 

However, it should be noted that this is not a perfect proxy, as it does not include attacks 

thwarted due to advanced security capabilities. For instance, the United States perceives 

terrorism as a key national security priority, but the significant counter- and anti-

                                                 
51 It has been shown that many countries that have adopted nonproliferation controls do not face any direct 

proliferation-related threat, such as that of WMD terrorism – but likely this is due to other reasons, to 

include one or more of the 17 other independent variables in this dissertation (Cupitt et al 2001; Grillot, 

Wolfe, and Beck 1998; Du Preez and Dye 2008, 101). 
52 National Consortium for the Study of Terrorism and Responses to Terrorism (START). Global 

Terrorism Database. 2016, http://www.start.umd.edu/gtd/. 

 

http://www.start.umd.edu/gtd/


124 

  

terrorism measures in place make it a hardened target – and therefore there may be many 

fewer attacks than there would be if the United States did not have these defensive 

measures in place. Thus, the data on this measure for the United States would not 

adequately reflect the U.S. perception of its vulnerability to terrorism and overall threat to 

U.S. national security. Despite certain countries in which this measure is not a perfect 

proxy, the variable will be used to identify whether a country with a greater number of 

terrorist attacks per year – vulnerability to terrorism – is correlated with higher 

implementation of 1540 obligations.  

10. Foreign Policy (E) 

It has been argued that states that have similar foreign policies and interests with 

the United States, a prominent nonproliferation and export control champion as well as 

the original architect of UNSCR 1540, are also more likely to see themselves as part of a 

collective community and implement their nonproliferation commitments (Fuhrmann 

2007). Therefore, countries with high foreign policy similarities to the United States may 

be more likely to implement their 1540 obligations, as they see themselves to be – and 

therefore ascribe significant value in being – part of a U.S.-led nonproliferation-

compliant community (Fuhrmann 2007, 145).  

To determine a state’s foreign policy similarity to the United States, data on UN 

General Assembly voting similarity with the U.S. voting record was obtained from a 

dataset on United Nations General Assembly Voting Data (Bailey, Strezhnev, Voeten, 
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2017).53 Of course, states may chose to vote with or against the United States for a wide 

variety of reasons; voting patterns change based on the issue at hand and a state’s other 

interests that may be relevant to the specific issue. However, while certain votes may be 

subject to other pressures, the overall voting record should provide a decent proxy for 

foreign policy similarity with the United States. This variable will be used to identify 

whether this similarity is correlated with countries implementing their 1540 obligations.  

11. Regime Type (E) 

Research has shown that states that are part of the liberal democratic community 

may be more inclined to implement their international obligations, due to their sense of 

being part of such a community, comparatively higher transparency, and strong belief in 

the rule of law (Grillot, Wolfe, and Beck 1998; Downs and Trento 2004, 20; Burley 

1992; Hurrell 1993, 59-65; Koh 1999; Cupitt et al 2001; Jacobson and Brown Weiss 

1998a, 7; Slaughter 1995; Cupitt and Grillot 1997; Cupitt 2000, 215; Cupitt and Jones 

2003, 173; Young 1999, 21; Grillot 1998, 9-10). This may also be due in part to the 

norms and expectations held by other members of the community (Downs and Trento 

2004, 22). At the same time, autocratic governments generally face more minimal 

domestic pressure to follow through on international obligations (Downs and Trento 

2004, 22). As Cupitt et al (2001) have argued, robust export control systems may be the 

price of admission into this community – from which a state can benefit both politically 

and economically (also see Fuhrmann 2008). Overall, a country’s level of 

                                                 
53 Bailey, Michael, et al. “Estimating Dynamic State Preferences from UN Voting Data.” Journal of 

Conflict Resolution, vol. 61, no. 2, 2017, pp. 430–56. 
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democratization is likely to be positively correlated with implementation of 

nonproliferation obligations.  

However, this may not necessarily hold in all instances. While environmental 

studies have found that democratic governments are more likely to implement their 

international commitments, this did not hold true in every case.  A democracy is more 

transparent, responsive to public pressure, and provides more freedom for 

nongovernmental organizations (NGOs) to operate (Jacobson and Brown Weiss 1995, 

142; Jacobson and Brown Weiss 1998b; Brown Weiss and Jacobson 1999, 38-9).  On the 

other hand, democracies also provide greater consideration to dissenting public opinion 

as well as greater opportunities for political controversy, all of which can slow down or 

even have a negative effect on a country’s compliance with its international obligations 

(Jacobson and Brown Weiss 1995, 142; Vogel and Kessler 1998, 34; Comisso, Hardi, 

and Bencze 1998; Jacobson and Brown Weiss 1998b; Brown Weiss and Jacobson 1999, 

39). Additionally, countries transitioning to democracies may actually have the most 

limited capacity for implementing obligations (Chayes, Chayes, and Mitchell 1998, 52; 

de Aragao and Bunker 1998). Furthermore, Cupitt has previously argued that 

nondemocratic states are more inclined to obtain proscribed military items – an 

observation that implies such countries may therefore be less likely to implement the 

many 1540 commitments that would constrain their ability to do so (1994, 306).  

In a simple assessment of states’ export control systems as influenced by 

economic capacity and regime type, Cupitt et al found that there is a correlation between 

states with higher political rights scores and having stronger export control systems, 
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although the relationship lacked strong significance (2001, 76-77). Another study of 

export controls, focusing specifically on the former Soviet Union, found that in general 

the more liberal and democratic a country, the more developed its export control system 

(Grillot, Wolfe, and Beck 1998, 223). 

For this dissertation, regime type was determined based on the Polity IV dataset, 

which includes data on 167 countries – all those that have populations greater than 

500,000.54  Country scores range from a possible -10 (strongly autocratic) to +10 

(strongly democratic).  In other words, this variable will be used to identify whether a 

country’s regime type is correlated with its implementation of 1540 obligations. 

12. Non-Aligned Movement Membership (E) 

Countries that have been politically opposed to 1540 would be less likely to 

implement the provisions; many of the countries initially opposed were NAM members 

(Albright et al 2017, 176; Crail 2006; Ogilvie-White 2006, 5). In addition to their initial 

resistance to UNSCR 1540, NAM members have also traditionally been strongly opposed 

to export control systems and the multilateral export control regimes (Crail 2006, 378; 

Ogilvie-White 2006, 5-10; Albright et al 2017, 176). While some states have supported 

UNSCR 1540 since its initial negotiations, many developing states – especially those 

belonging to the Non-Aligned Movement (NAM) – have long questioned the resolution’s 

basic legitimacy.  As discussed in the second chapter, after the resolution was adopted, 

many states opposed UNSCR 1540, arguing that the resolution was an overreach by the 

Security Council, lacked explicit disarmament language, imposed a heavy 

                                                 
54 Marshall, Monty G., and Ted Robert Gurr. Polity IV Project: Political Regime Characteristics and 

Transitions, 1800-2013. 2017, http://www.systemicpeace.org/inscrdata.html. 

http://www.systemicpeace.org/inscrdata.html
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implementation burden on many states that had no WMD or relevant materials, and 

provided a justification for military invasion or other measures to enforce compliance 

(Bergenas 2008, 375; Early, Nance, and Cottrell 2017; Datan 2004; Asada 2008). Others 

argued that the resolution sidestepped the traditional treaty negotiation process, during 

which their concerns could have at least been heard and, ideally, addressed (Crail 2006, 

359; Asada 2008, 330). Asada highlights “the deep-rooted reluctance (and perhaps 

suspicion) of certain quarters of the international community, particularly among the 

members of the Non-Aligned Movement, to accept international legislation by the 

Security Council as a replacement for a multilaterally negotiated treaty, even where an 

urgent necessity requires exceptional measures” (2008, 332). Therefore, it is expected 

that countries that do not believe the resolution is legitimate or are otherwise politically 

opposed to 1540 would be less likely to implement the provisions, as obligations seen as 

illegitimate likely exert less of a compliance pull than obligations considered to be 

legitimate (Franck 1988; Crail 2006; Ogilvie-White 2006, 5).  

This variable, which be used to identify whether a country’s status as a NAM 

member is correlated with the country implementing its 1540 obligations, was 

constructed based solely on NAM membership, with member countries receiving a score 

of one and observer states a score of 0.5.  Annual membership information was obtained 

from the James Martin Center for Nonproliferation Studies (CNS), an NGO that provides 

research and training on nonproliferation issues.55 It should be noted that, as many NAM 

                                                 
55 James Martin Center for Nonproliferation Studies (CNS). Non-Aligned Movement (NAM) Disarmament 

Database. http://cns.miis.edu/nam/index.php/site/profiles. 

 

http://cns.miis.edu/nam/index.php/site/profiles
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members are also less developed countries, there is likely significant overlap between this 

variable and the variables representing economic capacity, bureaucratic capacity, and 

other similar measures. 

13. International Participation as a Norm (E) 

It has previously been posited that a state’s level of participation in international 

fora and regimes – implying internalization of a norm regarding international 

participation and compliance – may also be of relevance in implementing international 

obligations (Chayes and Chayes 1993, 1995, 8; Koh 1996; 1997; 1998; Finnemore and 

Sikkink 1998; Haas 1998, 32; Young 1979, 24-25). More specifically, countries that are 

typically more involved in the international arena may be more likely to implement their 

international nonproliferation obligations under UNSCR 1540. Different states likely 

have differing levels of preexisting norms of implementing international obligations 

(Checkel 2001). These norms are often embedded in organizational culture (Legro 1997). 

States that have a robust history of implementing their international obligations would be 

more likely to comply with UNSCR 1540 than states without such preexisting norms and 

expectations.   

Ideally, this concept could be captured by a measure combining the number of 

international agreements of all types that a state is party to, the annual number of UN 

General Assembly votes a country participates in, and the number of international 

organizations of which a country is a member. States that participate broadly in the 

international system are generally party to many international agreements and 

organizations and participate actively in the UN. Unfortunately there is no dataset 
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available regarding multilateral and bilateral treaty participation, so the measure of 

international participation developed for this dissertation relies on the other two aspects 

enumerated above (the annual number of UN General Assembly votes a country 

participates in, and the number of international organizations of which a country is a 

member). UN General Assembly vote count data was obtained from a dataset on United 

Nations General Assembly Voting Data (Bailey, Strezhnev, Voeten, 2017).56 Data on 

country participation in international organizations was obtained from the Union of 

International Associations, an NGO that to maintains information on international 

associations and their activities and concerns.57 These two measures were summed into 

one single variable, equally weighted.  

14. Political Will and Commitment of Domestic Officials (E) 

As has been discussed a number of times, enforcement theorists argue that 

compliance is a choice, based on a cost-benefit calculation that results in political will to 

implement obligations (Stewart 2018, 119-120; Cameron, Werksman, and Roderick 

1996, xiv; Gahlaut 2019; Tucker 2019, 68). In general, the more involved a country’s 

officials and agencies are in preparing, implementing, and overseeing an international 

agreement, the more likely the government is to both implement and comply with the 

new regime (Jacobson and Brown Weiss 1995, 130). Compliance with rules and 

obligations is a “deeply ingrained norm among bureaucrats” – although officials newly 

assigned to a portfolio may not feel the need to implement obligations made or promoted 

                                                 
56 Bailey, Michael, et al. “Estimating Dynamic State Preferences from UN Voting Data.” Journal of 

Conflict Resolution, vol. 61, no. 2, 2017, pp. 430–56. 
57 Union of International Associations. The Yearbook of International Organizations. 2017, 

https://uia.org/yearbook. 

 

https://uia.org/yearbook
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by their predecessors as strongly (Young 1979, 39). Of course, the lack of other country 

characteristics, such as bureaucratic capacity, may result in lack of implementation 

despite even a strong political will (Perry 2019, 20). 

One way to measure a country’s political will and the corollary extent to which 

domestic officials to implement obligations in the 1540 context would be to look at which 

countries have voted for the resolution or a measure in support of 1540 as members of the 

UN Security Council or in regional organizations. However, and as previously noted, due 

to the initial pushback from many developing countries over the concept of 1540, the 

Committee and Experts have actively championed such universal support for the 

resolution – with a result that almost every country has either voted for 1540 itself or a 

regional statement of support. A second way to assess political will domestic officials’ 

involvement is to develop a measure based on the number of reports submitted to the 

Committee, with particular emphasis on whether a country has developed a national 

implementation action plan (Du Preez and Dye 2008, 101). The development of these 

plans, often facilitated by the 1540 Committee’s Group of Experts, involves several days 

of meetings among the relevant officials across all government agencies, followed by 

weeks of subsequent whole-of-government work, to identify implementation gaps and 

formulate a plan to address these issues. Developing and submitting both national 

implementation reports and implementation action plans require highly substantive effort 

and from bureaucrats and commitment by the government more generally, and therefore 

can serve as a useful measure of the extent to which these officials and the government 

more broadly demonstrate political will to implement the resolution, and are actively 
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involved in and supportive of implementation. Even if incomplete or not fully accurate, 

self-reporting is valuable, reinforcing the importance of the resolution; forcing officials to 

consider their implementation record; and better directing future discussions regarding 

implementation priorities and needs (Luck 2004, 316-328). 

15. Relevant Materials and/or Industries (E) 

It has been noted on a number of occasions that states differ significantly in terms 

of their WMD proliferation risks and vulnerabilities, and any country that is a source of 

or a transit point for WMD and related materials can weaken the global nonproliferation 

regime if it does not effectively implement 1540 controls (Weiner 2007, 23; Beck and 

Gahlaut 2003a, 14). However, it may not be necessary for all states to fulfill all 

obligations in order for the objectives of a regime to be achieved, also known as “an 

acceptable level of compliance” (Chayes and Chayes 1993; Chayes and Chayes 1995, 17-

22; Chayes, Chayes, and Mitchell 1998, 51; Young 1999, 84-5). As previously noted, it is 

possible that complete fulfillment of certain, relevant obligations by a limited number of 

states may actually make the international nonproliferation regime stronger than if many 

non-proliferation-salient states implemented a majority of their 1540 measures (Crail 

2006; Early et al 2017, 100; Salisbury 2018a, 93-97). Following the theoretical basis of 

the Subset Analysis, there are states that are of particular relevance for strengthening 

international nonproliferation security in WMD-specific areas, based on their risk 

profiles. Also known as primary-origin states, these countries currently have or have had 

a history of significant chemical, biological, or nuclear materials, facilities, and/or 

weapons. Countries without any nuclear facilities will not necessarily significantly 
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contribute to international nuclear materials safety by establishing the required 1540 

accounting mechanisms for storage of nuclear material. On the other hand, if countries 

with considerable nuclear energy and research capabilities have not implemented 

accounting mechanisms for nuclear material storage, this would be a significant 

deficiency in the international network of WMD controls as put forth in the resolution 

(Crail 2006, 361; Weiner 2007, 23). Furthermore, these states may be more likely to find 

it in their interest to implement their relevant UNSCR 1540 obligations, as these states 

have more of a stake in ensuring their own security and recognize their increased 

vulnerabilities.  

In particular, implementation of 1540’s weapon-specific prohibitions on WMD 

development and use (Operative Paragraph 2), provisions on materials control and 

accountability (Operative Paragraph 3 (a) and (b)), and provisions on border and export 

controls (Operative Paragraph 3 (c) and (d)) are most relevant for these primary-origin 

states. Furthermore, many of the materials control and accountability obligations should 

overlap with obligations previously existing for states parties to the multilateral 

nonproliferation treaties. And in addition to these primary-origin states, it is of particular 

importance for countries that are major transit/transshipment points to broadly implement 

1540‘s provisions on border and export controls (Operative Paragraph 3 (c) and (d)), for 

all weapons types. To the extent possible, these four categories – countries of particular 

importance for nuclear, chemical, and biological weapons/materials, as well as 

transit/transshipment countries – were identified as of 2015, the year in which the most 
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recent iteration of the 1540 matrices was released by the 1540 Committee. The countries 

included in each category can be found in Table 4 at the end of this section. 

Nuclear 
States with any facility that extracts, treats, converts, produces, consumes, 

reprocesses, stores, or otherwise uses nuclear material were included in this category. 

This includes nuclear power plants, research facilities, and nuclear fuel cycle facilities. 

Also included in this group were states that previously had or currently maintain nuclear 

weapons programs. States with uranium deposits (not dormant or depleted) were also 

included. Furthermore, countries were included in this category if they were listed on 

nuclear material theft and sabotage ranking developed by the Nuclear Threat Initiative, an 

NGO that develops threat-reduction projects to prevent catastrophic attacks with weapons 

of mass destruction and disruption.58 

Biological 
This category included any countries that previously maintained, currently have, 

or have been suspected of developing a biological weapons program – offensive or 

                                                 
58 Sources utilized to develop this list of countries included: Nuclear Threat Initiative, Nuclear Security 

Index, https://www.nti.org/about/projects/nti-index/; World Nuclear Association, 2017, “Uranium 

Production Figures, 2007-2016,” July 2017, http://www.world-nuclear.org/information-library/facts-and-

figures/uranium-production-figures.aspx; 

World Nuclear Association, 2018, “World Nuclear Power Reactors & Uranium Requirements,” February 

2018, http://www.world-nuclear.org/information-library/facts-and-figures/world-nuclear-power-reactors-

and-uranium-requireme.aspx; Jo and Gartzke 2007; Fuhrman 2009; Fuhrmann, Matthew, 2009, “Spreading 

Temptation: Proliferation and Peaceful Nuclear Cooperation Agreements,” International Security 34 (1): 

7–41; International Atomic Energy Agency, 2018, Power Reactor Information System (PRIS), 

https://www.iaea.org/pris/; International Atomic Energy Agency, 2018, World Distribution of Uranium 

Sources (UDEPO), https://infcis.iaea.org/UDEPO/; International Atomic Energy Agency, 2018, Nuclear 

Fuel Cycle Information System (INFCIS), https://infcis.iaea.org/NFCIS/About; du Preez and Dye 2008; 

OECD Nuclear Energy Agency and International Atomic Energy Agency, 2014, “Uranium 2014: 

Resources, Production and Demand.” The NTI dataset was used instead of the IAEA theft dataset because 

the NTI data is open to the public whereas the IAEA data is not. 

https://www.nti.org/about/projects/nti-index/
http://www.world-nuclear.org/information-library/facts-and-figures/uranium-production-figures.aspx
http://www.world-nuclear.org/information-library/facts-and-figures/uranium-production-figures.aspx
http://www.world-nuclear.org/information-library/facts-and-figures/world-nuclear-power-reactors-and-uranium-requireme.aspx
http://www.world-nuclear.org/information-library/facts-and-figures/world-nuclear-power-reactors-and-uranium-requireme.aspx
https://www.iaea.org/pris/
https://infcis.iaea.org/UDEPO/
https://infcis.iaea.org/NFCIS/About
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defensive.59 Added to this were countries with biosafety level 4 (BSL 4) labs around the 

world as well as countries housing human vaccine production facilities. These types of 

facilities can produce and store pathogens that can be utilized in a biological weapons 

attack.60 

Chemical 
In addition to the past, current, and suspected developers of chemical weapons, 

this category was based primarily on a chemical facility lists maintained by the 

Organization for the Prohibition of Chemical Weapons (OPCW),61 the implementing 

body for the Chemical Weapons Convention, that provide information on facilities 

working with chemicals that pose a danger for chemical weapons proliferation.62 

                                                 
59 Although it should be noted that information on whether a country previously maintained, currently has, 

or has been suspected of developing a biological weapons program is notoriously difficult to obtain and has 

in some cases ultimately proven to be wrong – for instance, Iraq in the 2000s. 
60 Sources utilized to develop this list of countries included: Arms Control Association, 2018, “Chemical 

and Biological Weapons Status at a Glance,” https://www.armscontrol.org/factsheets/cbwprolif; Federation 

of American Scientists, 2011, “Biosafety Level 4 Labs and BSL Information,” 2011, 

https://fas.org/programs/bio/biosafetylevels.html; du Preez and Dye 2008; Pagliusi, Sonia, et al, 2013, 

“Developing Countries Vaccine Manufacturers Network: Doing Good by Making High-Quality Vaccines 

Affordable for All,” Vaccine 31: B176–83; Ampofo, William, 2015,“Vaccine Manufacturing in Africa: 

Self-Sufficiency a Need? Or a Dream?” presented at the World Health Organization, 

http://www.who.int/immunization/research/forums_and_initiatives/1_Wlliam_Ampofo_Vaccine_Manufact

uring_Africa.pdf; Kieny, Marie-Paule, 2011, “Overview of Global and Regional Influenza Vaccine 

Production Capacity,” presented at the World Health Organization, 

http://www.who.int/influenza_vaccines_plan/resources/mpk_b.pdf; Wood, David, 2011, “Programme 

Update: Prequalification of Vaccines,” presented at the UN Prequalification of medicines, Diagnostics, and 

Vaccines - 6th Consultative Stakeholder Meeting, April 4, 

http://www.who.int/immunization_standards/vaccine_quality/prequalification_overview.pdf?ua=1; Carus, 

W. Seth, 2015, “The History of Biological Weapons Use: What We Know and What We Don’t,” Health 

Security 13 (4): 219–55. 
61 https://www.opcw.org/ 
62 Sources utilized to develop this list of countries included: Arms Control Association, 2018, “Chemical 

and Biological Weapons Status at a Glance,” https://www.armscontrol.org/factsheets/cbwprolif; 

Organisation for the Prohibition of Chemical Weapons. 2016. “Report Of The OPCW On The 

Implementation Of The Convention On The Prohibition Of The Development, Production, Stockpiling And 

Use Of Chemical Weapons And On Their Destruction;” du Preez and Dye 2008. 

https://www.armscontrol.org/factsheets/cbwprolif
https://fas.org/programs/bio/biosafetylevels.html
http://www.who.int/immunization/research/forums_and_initiatives/1_Wlliam_Ampofo_Vaccine_Manufacturing_Africa.pdf
http://www.who.int/immunization/research/forums_and_initiatives/1_Wlliam_Ampofo_Vaccine_Manufacturing_Africa.pdf
http://www.who.int/influenza_vaccines_plan/resources/mpk_b.pdf
http://www.who.int/immunization_standards/vaccine_quality/prequalification_overview.pdf?ua=1
https://www.armscontrol.org/factsheets/cbwprolif


136 

  

Transit/Transshipment 
The history of proliferation has shown that most illicit dual-use goods 

procurement takes place via the traditional transportation and shipping sectors, making 

the implementation of the 1540 obligations covering border and export control by states 

with significant transit/transshipment activities of particular importance for international 

nonproliferation security (Crail 2006). Transit involves goods passing from one country 

to another under the nominal control of a customs agency; transshipment generally 

involves goods being moved in an intermediary country from one means of transport to 

another, which may involve repacking (Weiner 2007, 23; Robinson 2007, 139). Transit 

states were identified primarily based on high volume of container traffic as well as 

whether a state had a free trade or special economic zone, many of which exhibit minimal 

or reduced export controls (Beck 2013, 11).63 However, as a surprisingly large number of 

states maintain special economic zones, the number of countries ultimately included in 

this category made it an almost meaningless distinction from the assessment of all 

countries’ implementation of these obligations. Therefore, I included two groupings of 

transit/transshipment countries: the list of states I developed based on the criteria outlined 

above as well as the significantly more discerning list included in Crail’s 2006 analysis of 

1540 implementation. Of course, states that have more recently become relevant 

                                                 
63 Sources utilized to develop this list of countries included: American Association of Port Authorities, 

2003. Port Industry Statistics, http://www.aapa-ports.org/unifying/content.aspx?ItemNumber=21048; UN 

Conference on Trade and Development,  2016, “Review of Maritime Transport 2015,” 

UNCTAD/RMT/2015, United Nations, https://unctad.org/en/Pages/Publications/Review-of-Maritime-

Transport-(Series).aspx; du Preez and Dye 2008; Albright et al. 2018; “List of Free Economic Zones,” 

Wikipedia.Org, https://en.wikipedia.org/wiki/List_of_free_economic_zones;“List of Free-Trade Zones,” 

Wikipedia.Org; https://en.wikipedia.org/wiki/List_of_free-trade_zones;  

“List of Special Economic Zones,” Wikipedia.Org, 

https://en.wikipedia.org/wiki/List_of_special_economic_zones. 

http://www.aapa-ports.org/unifying/content.aspx?ItemNumber=21048
https://unctad.org/en/Pages/Publications/Review-of-Maritime-Transport-(Series).aspx
https://unctad.org/en/Pages/Publications/Review-of-Maritime-Transport-(Series).aspx
https://en.wikipedia.org/wiki/List_of_free_economic_zones
https://en.wikipedia.org/wiki/List_of_free-trade_zones
https://en.wikipedia.org/wiki/List_of_special_economic_zones
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transit/transshipment sites would not be included on Crail’s list, which was developed in 

2006.64    

  

                                                 
64 Crail determined this list based on countries with the greatest amount of port traffic, as measured by the 

amount of container equivalent ports transported through a given port or state each year (Crail 2006, 364-

5). 
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Table 4 Countries Included in Subset Analysis 

Country NW BW CW 
Trans/ 

Transship 

Trans/ 

Transship 

(PC) 

Afghanistan    X  

Albania   X X  

Algeria X  X X  

Andorra    X  

Angola    X  

Antigua and Barbuda      

Argentina X X X X  

Armenia X   X  

Australia X X X X X 

Austria X X  X  

Azerbaijan   X X  

Bahamas    X X 

Bahrain   X X  

Bangladesh X X X X  

Barbados      

Belarus X X X X  

Belgium X X X X X 

Belize      

Benin    X  

Bhutan      

Bolivia      

Bosnia and Herzegovina   X X  

Botswana X     

Brazil X X X X X 

Brunei Darussalam    X  

Bulgaria X X X   

Burkina Faso      

Burundi    X  

Cabo Verde    X  

Cambodia    X  

Cameroon X     

Canada X X X X X 

Central African Republic X   X  

Chad X  X X  

Chile X  X X X 
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China X X X X X 

Colombia X  X X  

Comoros      

Congo    X  

Costa Rica   X X  

Cote d'Ivoire    X  

Croatia X  X X  

Cuba X X X   

Cyprus   X X  

Czech Republic X X X   

Denmark X X X X  

Djibouti    X  

Dominica      

Dominican Republic    X  

DPRK X X X X  

DRC X   X  

Ecuador   X X  

Egypt X X X X X 

El Salvador    X  

Equatorial Guinea    X  

Eritrea    X  

Estonia X  X   

Ethiopia  X  X  

Fiji      

Finland X X X X  

France X X X X X 

Gabon X X  X  

Gambia      

Georgia X  X X  

Germany X X X X X 

Ghana X   X  

Greece X  X X X 

Grenada      

Guatemala   X X  

Guinea X     

Guinea-Bissau      

Guyana X     

Haiti    X  
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Honduras      

Hungary X X X   

Iceland      

India X X X X X 

Indonesia X X X X X 

Iran (Islamic Republic of) X X X X X 

Iraq X X X X  

Ireland X  X X  

Israel X X X X  

Italy X X X X X 

Jamaica X   X X 

Japan X X X X X 

Jordan X  X X  

Kazakhstan X  X   

Kenya   X X  

Kiribati      

Kuwait   X X  

Kyrgyzstan X   X  
Lao People's Democratic 

Republic    X  

Latvia X  X X  

Lebanon    X  

Lesotho      

Liberia    X  

Libya X X X X  

Liechtenstein      

Lithuania X  X X  

Luxembourg X   X  

Macedonia      

Madagascar X   X  

Malawi X   X  

Malaysia X  X X X 

Maldives      

Mali X   X  

Malta    X X 

Marshall Islands      

Mauritania X     

Mauritius    X  

Mexico X X X X X 
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Micronesia (Federated States 

of)      

Moldova    X  

Monaco    X  

Mongolia X X  X  

Montenegro X  X   

Morocco X  X X  

Mozambique      

Myanmar   X X  

Namibia X   X  

Nauru      

Nepal      

Netherlands X X X X X 

New Zealand X  X   

Nicaragua    X  

Niger X   X  

Nigeria X  X X  

Norway X X X   

Oman   X X X 

Pakistan X  X X  

Palau      

Panama    X X 

Papua New Guinea      

Paraguay X   X  

Peru X  X X  

Philippines X   X X 

Poland X X X X  

Portugal X  X X  

Qatar   X X  

Republic of Korea X X X X X 

Romania X X X X  

Russian Federation X X X X  

Rwanda    X  

Saint Kitts and Nevis      

Saint Lucia      
Saint Vincent and the 

Grenadines      

Samoa      

San Marino      
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Sao Tome and Principe      

Saudi Arabia X  X X X 

Senegal X X    

Serbia X X X   

Seychelles    X  

Sierra Leone    X  

Singapore  X X X X 

Slovakia X X X   

Slovenia X  X   

Solomon Islands      

Somalia X     

South Africa X X X X  

South Sudan      

Spain X X X X X 

Sri Lanka    X X 

Sudan   X X  

Suriname      

Swaziland      

Sweden X X X X  

Switzerland X X X X  

Syrian Arab Republic X X X X  

Tajikistan X   X  

Tanzania X   X  

Thailand X X X X X 

Timor-Leste      

Togo      

Tonga      

Trinidad and Tobago   X   

Tunisia  X  X  

Turkey X  X X  

Turkmenistan      

Tuvalu      

Uganda    X  

Ukraine X X X X  

United Arab Emirates X  X X X 

United Kingdom of Great 

Britain and Northern Ireland X X X X X 

United States of America X X X X X 

Uruguay   X X  
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Uzbekistan X  X X  

Vanuatu    X  
Venezuela (Bolivarian 

Republic of) X  X X X 

Vietnam X X X X X 

Yemen    X  

Zambia X   X  

Zimbabwe X X    

 

16. Population (Control) 

As is customary in quantitative analyses of international issues, a country’s 

population was included as a control variable in order to include any effects of this 

variable in the model proper. Data for this were obtained from the World Bank’s World 

Development Indicators.65  

17. Multilateral Export Control Regimes (Control) 

A country’s status as a member of a multilateral export control regime is a second 

control variable included in the model in order to capture its effects, under the 

presumption that it will be strongly correlated with implementation, as has previously 

been considered in similar research (Grillot, Wolfe, and Beck 1998; Stinnett et al 2011, 

323). There are five primary multilateral export control regimes: the Australia Group 

(AG), Missile Technology Control Regime (MTCR), Nuclear Suppliers Group (NSG), 

the Zangger Committee, and the Wassenaar Arrangement (WA).66  These regimes, while 

outside the established multilateral nonproliferation treaties, have developed strong 

                                                 
65 World Bank. World Development Indicators. 2017, https://data.worldbank.org. 
66 WA was included in the variable as it covers a number of potential delivery means. Furthermore, a 

country with export controls in place to satisfy the membership requirements of the WA would also likely 

rate comparatively highly in its implementation of the 1540 export control and other, related obligations.  
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nonproliferation and export control norms and best practices, including having laws in 

place to control sensitive items (Gahlaut 2006). Countries that were members of these 

groups – or adhered to the guidelines of the regimes – prior to 2004 are likely to have 

already either implemented many of their relevant UNSCR 1540 obligations or have 

processes in place that allow them to quickly adopt measures to implement the 1540 

provisions (Grillot, Wolfe, and Beck 1998). It is expected that membership in these 

regimes, which requires well-developed export control systems and norms, would be 

correlated with increased implementation of 1540 obligations. Yet, Stinnett et al 

previously found that when a dummy variable for founding members of the NSG was 

added to their analysis, this variable was not consistently significantly correlated with 

1540 implementation across their models, although it did reduce the effect of 

bureaucratic capacity on compliance with the resolution (2011, 323).  

Membership data was obtained from the regimes’ websites, supplemented by 

information from other nonproliferation-related websites and publications including the 

Nuclear Threat Initiative, ArmsControl.org, the Heritage Foundation, and Carnegie 

Endowment for International Peace, in addition to the U.S. Department of Commerce 

Bureau of International Security annual reports. The data is structured as a dummy 

variable, with a score of one for countries that are members of a regime and a score of 0.5 

assigned to countries adhering to a regime. The scores for these five export control 

regimes were added up, producing a single indicator ranging from zero to five. As it is 

expected that this variable will be strongly correlated with implementation of 1540 

obligations, this variable is included as a control. 
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While it is relatively easy to identify which countries are members of these 

regimes, information regarding informal adherents was much more difficult to identify. 

The regimes themselves often do not track this type of information, while a country 

simply declaring itself to be an adherent does not mean, in practice, that the country 

actually adheres to the regime. There is also the issue of timing, as it was difficult to 

retroactively identify when a given country first declared itself adherent – and/or was 

determined by others in the international community to be adherent to the regime(s) in 

question. Only official adherents were included in the analysis. 

18. Nonproliferation Treaties (Control) 

Along similar lines, it has been argued that membership in one or more of the 

nonproliferation treaties would be correlated with a country having implemented more of 

its 1540 obligations, as many of these overlap with treaty obligations Grillot, Wolfe, and 

Beck 1998. There are three primary multilateral nonproliferation regimes: the Treaty on 

the Non-Proliferation of Nuclear Weapons (NPT); the Convention on the Prohibition of 

the Development, Production and Stockpiling of Bacteriological (Biological) and Toxin 

Weapons and on their Destruction (BWC); and the Chemical Weapons Convention 

(CWC). Membership status in the 1925 The Protocol for the Prohibition of the Use in 

War of Asphyxiating, Poisonous or other Gases, and of Bacteriological Methods of 

Warfare (known as Geneva Protocol) was also included in the dataset. Similar to the 

effect of membership in the multilateral export control regimes as discussed above, 

countries that had ratified these agreements prior to 2004 are likely to have already taken 

many of their relevant UNSCR 1540 obligations or have related measures that can be 
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expanded to cover additional obligations – although research has found that in a number 

of cases, states have actually not taken the measures necessary to implement their 

obligations under these regimes (Grillot, Wolfe, and Beck 1998; Dunsworth et al 2006). 

Along similar lines, Crail found that these pre-existing treaty obligations may not make 

much difference in states’ having already implemented their related 1540 obligations 

(2006, 378).  

Membership data was obtained from the various regime websites, as well as 

supplemental sources such as the Nuclear Threat Initiative.  States received a total score 

for their membership of these treaties, ranging from zero to four.  This variable will be 

used to capture the effect of whether a country’s status as an nonproliferation treaty 

member in the model, as well as to determine whether there is actually a statistically 

significant correlation between treaty membership and implementation of both direct and 

indirect but relevant obligations. 

19. Diffusion Effects (Control) 

In addition, I statistically took into account diffusion effects, controlling for the 

implementation of obligations by neighboring states (Braun and Gilardi 2006; Shipan and 

Volden 2008; Gilardi 2010, 2012; Hathaway 2002, 2016; Neumayer et al 2014).  

Diffusion takes place when choices are interdependent – meaning the choice of one 

government influences the choices of another (Braun and Gilardi 2006; Gilardi 2010, 

2012). Often policy spread takes place geographically; meaning, after one government 

adopts certain policies, others nearby take notice and are more likely to implement the 

same policy than if no country nearby had initially adopted that policy. There are a 
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number of mechanisms by which diffusion can occur, changing the relative effectiveness 

and payoffs that are associated with alternative policies or policy decisions. First, 

learning is a diffusion mechanism that involves acquiring new, relevant information that 

provides additional input in determining the effects of a new policy. Learning can be 

rational, but it can also be bounded, if policymakers use cognitive shortcuts. Competitive 

and cooperative independence are defined as governments adopting similar policies to 

remain competitive or to have compatible policies, such as for international 

standardizations. Coercion is the imposition of a policy by a more powerful country or 

regional organization. Common norms develop through repeated interactions and shared 

socialization, contributing to developing an identity that includes concepts of appropriate 

behavior. Taken-for-grantedness means that, over time, some policies or practices 

become accepted as the usual or normal policy for a certain area. Finally, symbolic 

imitation or emulation takes place when a country adopts a policy to show that the 

country is acting properly – in particular, when another, valued country has already 

adopted a certain policy. This can also be understood as norm diffusion, though the 

norms may not be fully internalized (Braun and Gilardi 2006, 306-312; Gilardi 2012). 

These mechanisms involve a temporal component, in that some mechanisms are faster 

diffusion processes (Shipan and Volden 2008). These mechanisms can also be 

conditional; one study found that larger cities are better able to learn from others and less 

likely to rely on imitation (Shipan and Volden 2008). Some mechanisms are more 

desirable than others – for instance, learning is associated with better outcomes than 

imitation or coercion (Shipan and Volden 2008). 



148 

  

Based on the Correlates of War data on country contiguity,67 I calculated an 

average obligation implementation number for all of a state’s neighbors. Because the 

analysis includes several different permutations on the dependent variable, a different 

average was calculated for each country based on the dependent variable under 

consideration.  This variable will be used to identify whether a country’s close proximity 

to other states that have implemented their 1540 obligations is correlated with the 

country’s implementation of its own obligations. 

  

                                                 
67 For the purposes of this dissertation, a country was considered contiguous to another if it was separated 

by a land or river border, or by 400 or less miles of water. 
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Table 5 Summary of Independent Variables 

Variable Managerial 

vs. 

Enforcement 

Measurement Hypothesis 

Economic Capacity M GDP per capita  

Higher economic capacity is 

correlated with increased 

implementation of 1540 

obligations 

Bureaucratic 

Capacity 
M 

Quality of a state’s 

governing institutions 

Higher bureaucratic capacity is 

correlated with increased 

implementation  

Decision-making 

Process 

(Complexity) 

M 

Institutional constraints 

on decision-making 

powers of the chief 

executive 

Fewer constraints is correlated 

with increased implementation 

State in Conflict M Conflict in the prior year 
A state in conflict is correlated 

with lower implementation 

Foreign Aid M/E Total foreign aid received 

Higher receipt of foreign aid will 

be correlated with increased 

implementation 

NGO Activity M/E Number of NGOs 

Higher number of NGOs is 

correlated with increased 

implementation 

Economic Interests 

(Trade) 
E 

High-tech export 

dependence 

A state that relies more on high-

tech exports is correlated with 

lower implementation 

Security Interests E Alliance ties with the U.S. 

Alliance ties to the U.S. is 

correlated with increased 

implementation 

Vulnerability to 

Terrorism 
E 

Number of terrorist 

attacks 

A higher number of terrorist 

attacks is correlated with 

increased implementation 

Foreign Policy E 
UNGA voting similarity 

with the U.S. 

Similarity of foreign policy 

interests is correlated with 

increased implementation 

Regime Type E Regime type  

A democratic regime type is 

correlated with increased 

implementation 

NAM Membership E NAM membership status 
NAM membership is correlated 

with lower implementation 
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Norm of 

International 

Participation 

E 

UNGA voting 

participation and 

international organization 

membership 

Higher international participation 

is correlated with increased 

implementation 

Political Will E 

Number of reports 

submitted to the 1540 

Committee 

A higher number of reports 

submitted is correlated with 

increased implementation 

Relevant Materials/ 

Industries 
E 

Proliferation-salient 

materials / facilities 

A state with proliferation-salient 

materials/facilities is correlated 

with increased implementation 

Population Control Population 

Control variable (a state with a 

high number of people is 

correlated with higher 

implementation) 

Multilateral Export 

Control Regime 

Membership 

Control Regime memberships 

Control variable (a state who is a 

member of one or more MECRs 

is correlated with higher 

implementation) 

Nonproliferation 

Treaty Membership 
Control Treaty memberships 

Control variable (a state who is a 

member of one or more 

multilateral nonproliferation 

treaties is correlated with higher 

implementation ) 

Diffusion Effects Control Land/water contiguity 

Control variable (a state whose 

neighbor has implemented 1540 

obligations is correlated with 

increased implementation)  
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QUANTITATIVE ANALYSES: GLOBAL IMPLEMENTATION OF UNSCR 1540 

This chapter presents the quantitative analyses of global implementation of 

UNSCR 1540. I start with a quantitative analysis of implementation of all 1540 

obligations over time, along with specific subsets of obligations: legislative, enforcement, 

and WMD-specific. These analyses are performed via time-series cross sectional 

regressions. In order to conduct these analyses, I identified approximately 20 state-

specific characteristics that together are correlated with state implementation of 1540 

obligations, as detailed in the previous chapter. I also provide additional context to these 

findings by using the Peddling Peril Index as at least a partial measure of effectiveness. 

The second part of the chapter provides an analysis, via a set of Poisson and negative 

binomial regressions, of whether the countries of particular proliferation concern, those 

with WMD-relevant capabilities and industries, have implemented their most relevant 

obligations. This analysis will allow an assessment of whether we are any safer since 

UNSCR 1540 was adopted in 2004.  

Findings in Brief 

Data for both the Full and the Subset Analyses were derived from the 1540 

Committee’s official country matrices, which, as previously discussed, detail all 193 

Member States efforts in implementing the obligations and associated actions called for 
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in UNSCR 1540, as discussed in the previous chapter.68 There are four years’ worth of 

matrices available: 2006, 2008, 2010, and 2018. For this dissertation, a total of 674 

matrices were analyzed. Each matrix contains approximately 775 data fields, although 

more than half of these were text detailing the specific laws in place or were “optional” – 

only 322 were actual obligations of the resolution, as determined by the Experts. 

Therefore, the data developed for this dissertation are composed of a total of 

approximately 522,350 data fields were coded for combination into one master dataset of 

1540 implementation of UN Member States over time.69 

The results of this analysis found that quite a few country characteristics – 

supporting both enforcement and managerial theory concepts – are significantly 

correlated with countries implementing their UNSCR 1540 obligations over time. 

Country attributes that were found to be associated with increased implementation of all 

1540 obligations over time are economic capacity, foreign aid, nongovernmental 

organization activity, security interests, membership in the Non-Aligned Movement, 

political will, possessing WMD-relevant industries or serving as a transit/transshipment 

hub, membership in a multilateral export control regime, population, nonproliferation 

treaty membership, and having neighbors who implement their obligations (“diffusion 

effects”). Most of these were significant in the direction theorized – for instance, 

economic capacity is positively correlated with implementation. However, foreign aid 

                                                 
68 Not all country matrices were published for all countries in all of these iterations. There are 123 matrices 

in 2006 and 179 in 2008 and 2010. Matrices for all 193 countries were posted for the first time in 2015. 
69 As these data consist of one PDF, Word document, or Excel file for each country, for each of the four 

evaluation periods, extensive data manipulation was required to effectively and correctly reformat the data 

into a single Excel file that could be read by a statistical program. 
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and NGO activity were unexpectedly negatively correlated with implementation, the 

opposite of what was initially theorized. Also surprising was that a number of the 

variables were not significantly correlated with implementation, including bureaucratic 

capacity, decision-making process, and whether a state is in the midst a conflict, 

economic interests, vulnerability to terrorism, foreign policy, regime type, and having a 

norm of international participation.  

Moreover, the results of the second analysis indicate that UNSCR 1540 appears to 

have had an impact on the state of key proliferation-relevant countries’ safeguards and 

security efforts. Key proliferation-salient subsets have a higher implementation 

percentage of their relevant obligations than the international community overall – 

meaning that the data indicates we are indeed safer now than when UNSCR 1540 was 

adopted in 2004. Country implementation of obligations has not only increased over time, 

key proliferation-relevant states have implemented a higher proportion of their relevant 

obligations than the international community at large. Furthermore, the country 

characteristics associated with implementation by these subsets of countries of their 

subset-relevant 1540 obligations also represented both managerial and enforcement 

theory concepts. Summary statistics for the independent and dependent variables are 

shown in Table 6 below. 

However, I would like to note again that while quantitative analysis can provide 

important insights, it is an imperfect tool for examining complex issues such as the 

actions of individuals and countries in the international system (Hathaway 2002, 1992). 

Results of quantitative analyses alone may not perfectly tell the story of individual 



154 

  

country cases, and ideally should be understood in conjunction with qualitative, country-

specific context. 

 

Table 6 Summary Statistics 

 

                                                 
70 Summary statistics shown are for the diffusion effects independent variable that was calculated based on 

the total number of 1540 obligations implemented by neighboring states. 

Independent Variables Mean SD Min Max 

Economic Capacity 8.48 1.53 5.11 12.17 

Bureaucratic Capacity -0.0000000004 1.66 -4.17 3.98 

Decision-making Process  5.23 1.99 -0.05 10.99 

State in Conflict 0.14 0.35 0 1 

Foreign Aid 0.07 0.16 0 2.10 

NGO Activity 53.43 290.05 0 4144 

Economic Interests (Trade) -0.68 47.67 -1437.03 1993.77 

Security Interests 0.29 0.45 0 1 

Vulnerability to Terrorism 40.18 205.37 0 3926 

Foreign Policy 0.22 0.16 0 1 

Regime Type 4.46 6.24 -11.86 20.04 

NAM Membership 1.30 0.92 0 2 

Norm of International Participation 0.97 0.31 0 1.97 

Political Will 2.41 1.75 0 9 

Relevant Materials/ Industries 1.44 1.39 0 4 

Population 36013.09 135585 10.03 1379127 

Multilateral Export Control Regime 

Membership (2003) 
0.22 0.41 0 1 

Nonproliferation Treaty Membership 3.75 0.57 0 4 

Diffusion Effects70 127.37 82.58 0 320 

Dependent Variables     

Total Obligations 120.17 93.05 0 320 

OP 2 Obligations 36.32 25.09 0 78 

OP 3(ab) Obligations 30.67 25.82 0 88 

OP 3(cd) Obligations 53.18 49.34 0 156 

Legislative Obligations 64.32 47.80 0 161 

Enforcement Obligations 55.84 46.51 0 160 

Nuclear-related Obligations 42.45 32.43 0 110 

Chemical-related Obligations 42.33 31.60 0 108 

Biological-related Obligations 35.38 31.14 0 104 

Transit/transshipment-related 

Obligations 
53.18 49.34 0 156 
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Implementation of 1540 Obligations Over Time (“Full Analysis”) 

 This section first discusses the types of regressions considered and ultimately 

utilized in carrying out the analyses of the country-specific characteristics that are 

correlated with implementation of 1540 over time. The section then details what the 

findings of these regressions are, along with a discussion of significance. Beyond the 

regression results reported in the tables below, additional results can be found in the 

Appendices. 

Time-Series Analysis: All Obligations 

To identify the country characteristics that are correlated with implementation of 

1540 obligations over time (Full Analysis), I performed a number of time-series cross-

sectional regressions with time fixed effects.  Given the nature of the data, Poisson and 

negative binomial regressions are the most appropriate regression models.71 I had 

initially planned to employ these models with two-way fixed effects, which would allow 

the assessment of countries at various points over time, examining changes in variables 

over time with the data varying across both states and time.  In other words, two-way 

fixed effects account for both unit- and time-specific errors, controlling for time-invariant 

                                                 
71 The Poisson regression is a rare events distribution that assumes the mean equals the variance (implying 

that events occur independently and the likelihood of a particular event is homogeneous across all units). If 

there is overdispersion (in which the variance is greater than the mean), then the Poisson does not fit the 

data well. The negative binomial model is less restrictive than the Poisson, treating the variance as a 

parameter to be estimated (Simmons and Elkins 2004, 172). Most real-world analyses determine that the 

negative binomial model fits data better than the Poisson model. For each set of regressions, I performed 

goodness-of-fit tests to determine which model was a better fit for the data – and in each case, such testing 

determined that the data fit negative binomial distributions better than Poisson distributions. 
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differences – both observable and unobservable – that vary across countries. Therefore, 

such models can significantly reduce the threat of omitted variable bias.   

However, given the slow moving nature of many of the covariates included in this 

analysis, and as the panel data is sparse and unbalanced, two- and one-way fixed effects 

models would have limited additional utility and may introduce additional complications 

in the analysis. There are several limitations to fixed-effects models. It has been shown 

that there are problems with the results of negative binomial regressions with fixed 

effects, in that the model does not control for all stable covariates – which is generally 

desirable in a fixed-effects method – because “the model is based on a regression 

decomposition of the overdispersion parameter rather than the usual regression 

decomposition of the mean” (Allison and Waterman 2002, 264). Another significant 

limitation of fixed effects models is that they cannot effectively assess variables that do 

not vary – or vary much – within their groups, such as dummy variables (Drankove 2012, 

8). Therefore, Table 6 below includes results for ordinary least squares with random 

effects (RE) and time fixed effects (FE), as well as negative binomial with random effects 

(RE) and with time fixed effects (FE).  The results of the two-way fixed effects models 

can be found in Appendix B.  In the text below, regression results are reported in terms of 

both log counts and, for ease of understanding the real-world meaning of these 

regressions, predicted counts – allowing the variable of interest to be analyzed in terms of 

the expected number of additional obligations that would be implemented if a theoretical 

country moved from the minimum value of the variable to the maximum value of the 
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variable, with all other variables held at their means. The predicted counts will also be 

shown in a separate table at the end of the section (Table 8). 

Results of the same regressions, assessing a dependent variable of only the 

legislative or the enforcement obligations, are also shown in Table 6. Anecdotally, many 

more countries have implemented more of their legislative obligations than developed the 

corresponding enforcement provisions for those obligations. However, laws and 

regulations without any actual enforcement measures – such as enforcing penalties for 

engaging in a prohibited activity – are not particularly useful. Therefore, it should prove 

useful to identify which specific country characteristics are associated with implementing 

the enforcement provisions of 1540 obligations, versus the legislative provisions. 

Furthermore, results of the same regressions, assessing a dependent variable of only the 

nuclear-, chemical-, or biological-specific obligations of the resolution are also shown in 

Table 7 below. The 1540 Committee has found that worldwide implementation of nuclear 

1540 obligations outpaces implementation of the chemical provisions, while both are 

higher than implementation of biological provisions. It may be the case that different 

country characteristics are associated with implementation of one of these subject-

specific sets of 1540 obligations over the other categories; the analyses conducted in this 

chapter provide support for this argument.  

A number of variables are significantly correlated with countries implementing 

their 1540 obligations over time. The Hausman test, which compares random and one-

way fixed effects models, determined that the fixed effects model was more appropriate 

for all sets of data, so these results will be the focus of the analytical discussion that 
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follows.  Similarly, while ordinary least squares regression results are reported in the 

tables above, these results will not be the focus of the discussions below, as the data are 

more appropriately analyzed via negative binomial year fixed-effects regressions.
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Table 7 Time-Series Regressions 

 All Obligations Legislative Obligations Enforcement Obligations 

Explanatory 

Variables 

OLS 

RE 

OLS 

Year FE 

Neg Binom. 

RE 

Neg Binom 

Year FE 

OLS 

RE 

OLS 

Year FE 

Neg Binom. 

RE 

Neg Binom 

Year FE 

OLS 

RE 

OLS 

Year FE 

Neg Binom. 

RE 

Neg Binom 

Year FE 

Economic 

Capacity (M) 

7.58*** -2.16 0.16*** 0.12*** 4.50*** -0.09 0.15*** 0.12*** 3.29** -1.93 0.17*** 0.10*** 

(2.62) (2.62) (0.03) (0.03) (1.35) (1.36) (0.03) (0.03) (1.39) (1.39) (0.03) (0.04) 

Bureaucratic 

Capacity (M) 

-0.25 6.94*** -0.05* 0.04 -0.08 3.03*** -0.02 0.01 -0.24 3.83*** -0.09*** -0.001 

(2.38) (2.26) (0.03) (0.03) (1.23) (1.17) (0.03) (0.03) (1.27) (1.22) (0.03) (0.03) 

Decision-making 

Process (M) 

0.92 0.20 0.05 0.05 0.61 0.17 0.5 0.05* 0.44 -0.22 0.06 0.06 

(2.25) (2.13) (0.03) (0.03) (1.12) (1.06) (0.03) (0.03) (1.23) (1.17) (0.04) (0.04) 

State in Conflict 

(M) 

-5.54 -5.90* -0.01 0.007 -1.08 -1.35 0.02 0.04 -4.46** -4.51*** -0.05 -0.02 

(3.58) (3.27) (0.05) (0.05) (1.80) (1.65) (0.05) (0.05) (1.95) (1.80) (0.06) (0.06) 

Foreign Aid 

(M/E) 

-6.03 -4.06 -0.45*** -0.41*** -4.43 -4.29 -0.52*** -0.48*** -1.73 0.19 -0.35** -0.32* 

(8.52) (7.81) (0.17) (0.16) (4.28) (3.95) (0.17) (0.16) (4.67) (4.33) (0.18) (0.17) 

NGO Activity 

(M/E) 

-0.007 -0.009 -0.0003*** -0.0003*** -0.005 -0.006 -0.0002** -0.0003*** -0.002 -0.002 -0.0002*** -0.0003*** 

(0.01) (0.01) (0.00009) (0.0001) (0.006) (0.005) (0.0001) (0.0001) (0.005) (0.005) (0.00009) (0.0001) 

Economic 

Interests (E) 

-0.001 -0.0009 -0.0001 -0.0002 -0.0002 -0.0003 -0.00006 -0.00008 -0.0008 -0.006 -0.0002 -0.0002 

(0.02) (0.02) (0.0004) (0.0003) (0.01) (0.008) (0.0003) (0.0003) (0.01) (0.01) (0.0004) (0.0004) 

Security Interests 

(E) 

6.14 8.22 0.30*** 0.28*** 3.27 4.76 0.28*** 0.22** 2.62 3.18 0.33*** 0.38*** 

(7.70) (7.46) (0.09) (0.09) (4.06) (3.94) (0.10) (0.09) (3.94) (3.83) (0.10) (0.10) 

Vulnerability to 

Terrorism (E) 

0.01** 0.001 0.00009 0.00004 0.003 -0.002 0.00004 -0.00001 0.008*** 0.003 0.0002** 0.0001 

(0.006) (0.005) (0.00007) (0.00007) (0.003) (0.003) (0.00007) (0.00007) (0.003) (0.003) (0.00008) (0.00008) 

Foreign Policy 

(E) 

103.70*** 34.94*** 0.57*** -0.08 47.92*** 10.68* 0.47*** -0.16 58.54*** 25.13*** 0.72*** -0.03 

(11.11) (12.21) (0.10) (0.15) (5.47) (6.18) (0.10) (0.15) (6.09) (6.70) (0.13) (0.18) 

Regime Type (E) 
-0.04 -0.15 -0.006 -0.007 -0.13 -0.18 -0.001 0.0005 0.03 -0.02 0.01 0.01 

(0.82) (0.76) (0.01) (0.01) (0.41) (0.38) (0.01) (0.01) (0.45) (0.42) (0.01) (0.01) 

NAM 

Membership (E) 

7.56* -7.12* -0.16*** -0.29*** 3.83* 2.90 -0.15*** -0.24*** 3.76* -4.04** -0.19*** -0.35*** 

(4.01) (3.91) (0.05) (0.05) (2.06) (2.01) (0.05) (0.05) (2.12) (2.09) (0.06) (0.06) 

Norm of 

International 

Participation (E) 

-17.07*** 0.66 -0.13* 0.05 -7.91** 0.84 -0.09 -0.003 -9.26*** -0.04 -0.20** 0.007 

(6.45) (7.71) (0.08) (0.12) (3.24) (3.92) (0.08) (0.12) (3.51) (4.20) (0.09) (0.14) 

Political Will (E) 
1.09 7.28*** 0.04 0.07*** 1.05 4.16*** 0.06** 0.10*** 0.07 2.94*** -0.03 0.004 

(2.30) (2.26) (0.03) (0.02) (1.22) (1.20) (0.03) (0.03) (1.17) (1.15) (0.03) (0.03) 

Relevant WMD 

Materials/ 

Industries/Transit 

(E) 

7.51** 8.05*** 0.07* 0.07* 2.87 3.08* -0.006 0.008 4.72*** 5.06*** 0.11*** 0.13*** 

(3.35) (3.26) (0.04) (0.04) (1.77) (1.73) (0.04) (0.04) (1.71) (1.67) (0.04) (0.04) 

Population (C) 
0.0001*** 0.00008*** 0.000001*** 0.0000006*** 0.00006*** 0.00004*** 0.000001*** 0.0000006*** 0.00006*** 0.00004*** 0.000001*** 0.0000006** 

(0.00002) (0.00002) (0.0000002) (.0000002) (0.00001) (0.00001) (0.0000003) (0.0000002) (0.00001) (0.00001) (0.0000003) (0.0000002) 

Multilateral 

Export Control 

Regime 

Membership (C) 

64.44*** 84.51*** 0.82*** 0.84*** 33.91*** 44.25*** 0.78*** 0.79*** 30.74*** 39.29*** 0.81*** 0.86*** 

(11.80) (11.50) (0.14) (0.14) (6.22) (6.09) (0.15) (0.15) (6.02) (5.90) (0.15) (0.15) 
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Nonproliferation 

Treaty 

Membership (C) 

6.74* 1.26 0.35*** 0.31*** 3.52* 0.82 0.26*** 0.23*** 3.61* 0.66 0.37*** 0.33*** 

(3.86) (3.61) (0.06) (0.06) (1.96) (1.84) (0.06) (0.06) (2.07) (1.95) (0.06) (0.06) 

Diffusion Effects 

(C) 

0.61*** 0.22*** 0.004*** 0.001*** 0.61*** 0.26*** 0.009*** 0.004*** 0.59*** 0.20*** 0.01*** 0.002** 

(0.02) (0.03) (0.0002) (0.0004) (0.03) (0.03) (0.0005) (0.0007) (0.03) (0.03) (0.0005) (0.0008) 

Year FE No Yes No Yes No Yes No Yes No Yes No Yes 

Constant -107.42 8.61 -1.59 -0.91 -58.99 -3.47 -0.92 -0.26 -51.32 8.53 -1.95 -1.02 

N 

191 

(1,745 

obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

 Nuclear Obligations Chemical Obligations Biological Obligations 

Explanatory 

Variables 

OLS 

RE 

OLS 

Year FE 

Neg Binom. 

RE 

Neg Binom 

Year FE 

OLS 

RE 

OLS 

Year FE 

Neg Binom. 

RE 

Neg Binom 

Year FE 

OLS 

RE 

OLS 

Year FE 

Neg Binom. 

RE 

Neg Binom 

Year FE 

Economic 

Capacity (M) 

2.35*** -0.53 0.15*** 0.11*** 2.80*** -0.93 0.20*** 0.15*** 2.87*** -0.72 0.26*** 0.29*** 

(0.95) (0.95) (0.03) (0.03) (0.98) (0.98) (0.03) (0.04) (0.91) (0.92) (0.04) (0.04) 

Bureaucratic 

Capacity (M) 

-0.37 1.86** -0.04 -0.01 -0.26 2.44*** -0.06** -0.001 0.11 2.56*** -0.09** -0.01 

(0.86) (0.82) (0.03) (0.03) (0.91) (0.85) (0.03) (0.03) (0.82) 
(0.80) (0.03) (0.03) 

Decision-making 

Process (M) 

0.51 0.17 0.05 0.05 0.57 0.10 0.06 0.05 -0.04 -0.32 0.05 0.04 

(0.78) (0.74) (0.03) (0.03) (0.88) (0.83) (0.04) (0.03) (0.83) 
(0.80) (0.04) (0.05) 

State in Conflict 

(M) 

-1.42 -1.61 -0.03 -0.02 -3.04** -3.21*** -0.01 0.03 -1.04 -0.98 0.05 0.07 

(1.30) (1.20) (0.05) (0.05) (1.35) (1.24) (0.06) (0.05) (1.24) 
(1.15) (0.06) (0.06) 

Foreign Aid 

(M/E) 

1.33 1.68 -0.24* -0.23 -7.18** -6.75** -0.50*** -0.49*** -0.35 
0.66 -0.58*** -0.45** 

(3.10) (2.87) (0.15) (0.14) ( 3.23) (2.98) (0.17) (0.17) (2.95) 
(2.75) (0.24) (0.21) 

NGO Activity 

(M/E) 

-0.002 -0.003 -0.0002*** -0.0003*** ---0.003 -0.004 -0.0003*** -0.0003*** -0.001 
-0.002 -0.0003*** -0.0004*** 

(0.004) (0.004) (0.0001) (0.0001) (0.004) (0.004) (0.0001) (0.0001) (0.004) 
(0.004) (0.0001) (0.0001) 

Economic 

Interests (E) 

0.003 0.003 0.00001 -0.00003 -0.004 -0.004 -0.0002 -0.0002 0.003 
0.0004 -0.0001 -0.0001 

(0.009) (0.007) (0.0003) (0.0003) (0.01) (0.008) (0.0004) (0.0004) (0.01) 
(0.006) (0.001) (0.0004) 

Security Interests 

(E) 

2.33 2.65 0.37*** 0.36*** 1.72 2.72 0.26*** 0.21** 1.82 
2.73 0.14 0.16 

(2.76) (2.65) (0.10) (0.10) (2.86) (2.79) (0.10) (0.10) (2.70) 
(2.65) (0.11) (0.11) 

Vulnerability to 

Terrorism (E) 

0.005** 0.001 0.0001 0.00002 0.003 -0.001 0.0001 0.0001 0.004* 0.0004 0.0001 0.00004 

(0.002) 0.002 (0.0001) (0.0001) (0.002) (0.002) (0.0001) (0.0001) (0.002) (0.002) (0.0001) (0.0001) 

Foreign Policy 

(E) 

34.72*** 12.26*** 0.39*** -0.07 37.26*** 10.26** 0.62*** -0.03 36.58*** 13.76*** 0.75*** 0.02 

(3.97) (4.46) (0.11) (0.15) (4.17) (4.60) (0.12) (0.17) (3.81) (4.29) (0.12) (0.18) 

Regime Type (E) 
-0.07 -0.10 0.005 0.006 -0.0008 -0.11 -0.001 0.001 -0.001 -0.07 -0.01 0.01 

(0.28) (0.26) (0.01) (0.01) (0.32) (0.31) (0.01) (0.01) (0.29) (0.28) (0.02) (0.02) 

NAM 

Membership (E) 

3.28** -1.41 -0.04 -0.13*** 1.29 -4.17*** -0.23*** -0.34*** 2.70** -1.86 -0.20*** -0.34*** 

(1.45) (1.41) 0.05 (0.05) (1.50) (1.47) (0.05) (0.05) (1.40) (1.38) (0.06) (0.06) 

Norm of 

International 

Participation (E) 

-3.99* 2.28 -0.09 0.002 -6.60*** -0.59 -0.13 0.03 -6.63*** -0.20 -0.19** -0.10 

(2.33) (2.81) (0.08) (0.12) (2.43) (2.91) (0.09) (0.13) (2.23) (2.71) (0.10) (0.15) 

Political Will (E) 0.79 2.90*** 0.06** 0.10*** -0.16 1.92** 0.02 0.07** 0.55 2.50*** 0.08** 0.12*** 
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 (0.82) (0.80) (0.03) (0.03) (0.85) (0.84) (0.03) (0.03) (0.81) (0.81) (0.03) (0.03) 

Relevant WMD 

Materials/ 

Industries/Transit 

(E) 

3.45*** 3.51*** 0.07 0.08* 2.80** 3.14*** -0.004 -0.0003 1.35 1.51 -0.07 -0.03 

(1.20) (1.16) (0.04) (0.04) (1.24) (1.22) (0.04) (0.04) (1.18) 
(1.16) (0.05) (0.05) 

Population (C) 

0.00004*** 0.00002*** 0.000001*** 
0.0000007*

** 
0.00004*** 0.00003*** 0.000001*** 

0.000001**

* 
0.00004*** 

0.00003*** 0.000002*** 0.000001* 

(0.000009) (0.000008) (0.0000003) (0.0000003) (0.000009) (0.000009) (0.0000003) (0.0000003) (0.00001) 
(0.00001) (0.0000003) (0.0000003

) 

Multilateral 

Export Control 

Regime 

Membership (C) 

21.43*** 28.28*** 0.64*** 0.70*** 18.45*** 24.38*** 0.82*** 0.79*** 25.05*** 31.55*** 1.17*** 1.34*** 

(4.23) (4.09) (0.16) (0.16) (4.36) (4.27) (0.17) (0.16) (4.14) 
(4.10) (0.18) (0.18) 

Nonproliferation 

Treaty 

Membership (C) 

2.53* 0.80 0.29*** 0.26*** 3.13** 1.09 0.34*** 0.30*** 1.54 -0.44 0.30*** 0.24*** 

(1.40) (1.31) (0.06) (0.06) (1.46) (1.37) (0.06) (0.06) (1.34) (1.27) (0.07) (0.07) 

Diffusion Effects 

(C) 

0.62*** 0.23*** 0.01*** 0.007*** 0.59*** 0.19*** 0.01*** 0.003*** 0.55*** 0.21*** 0.01*** -.0003 

(0.03) (0.03) (0.0007) (0.001) (0.03) (0.03) (0 .0008) (0.001) (0.03) (0.03) (0.001) (0.001) 

Year FE N Y N Y N Y N Y N Y N Y 

Constant -42.96 -5.86 -1.03 -0.36 -37.15 8.47 -1.58 -0.78 -33.60 4.81 -2.25 -1.21 

N 
191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,747 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 

191 

(1,745 obs) 
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Managerial Theory: Results 
In terms of managerial theory-relevant variables, a country’s economic capacity 

was highly significantly correlated with increased implementation. For every unit 

increase in the natural log of a country’s GDP, the log count of the number of obligations 

implemented increases by 0.12. This means that the predicted change in the number of 

obligations implemented for a country that moves from the lowest GDP per capita to the 

highest GDP per capita is an increase of five obligations. The results of legislative and 

enforcement breakdown mirrored this analysis, as did the additional weapons-specific 

regressions. For every unit increase in the natural log of a country’s GDP, the log count 

of the number of legislative obligations implemented also increases by 0.12, for the 

number of enforcement obligations implemented increases by 0.10, while the number of 

nuclear, chemical, and biological weapons-specific obligations increases by 0.11, 0.15, 

and 0.29. The predicted count of the number of legislative obligations implemented 

increased by 11 when moving from the lowest GDP to highest GDP, and the number of 

enforcement obligations implemented increases by four, while the number of nuclear, 

chemical, and biological weapons-specific obligations increases by 19, 11, and 28. 

Therefore, it is quite clear, based on the results, that economic capacity is an important 

correlate of 1540 obligation implementation overall – for all weapons-specific obligations 

as well as for both legislative and enforcement implementation.  

Bureaucratic capacity was not particularly significantly correlated with overall 

implementation of obligations. The variable was also not significant in the legislative and 

enforcement breakdown as well as in all weapons-specific negative binomial year fixed 

effects models, although it was highly significant in several of the other models.  
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Complexity of decision-making process, operationalized as a measure of 

executive constraint, was not significant in in any of the statistical models assessing 

overall implementation of obligations. The variable was minimally and positively 

significantly correlated in the negative binomial year fixed-effects model for legislative 

obligations only (p<.10), indicating that for every unit increase in executive constraint, 

the log count of the number of legislative obligations implemented increases by 0.05. 

Therefore, the predicted change in the number of obligations implemented for a country 

that moves from the most minimal measure of executive constraint to the maximum level 

of executive constraint is an increase of seven obligations. The variable was not 

significant in any of the weapons-specific breakdowns.  

  Perhaps unexpectedly, states in the midst of conflict did not have significant 

negative correlation with implementation of 1540 obligations in any of the models. The 

variable was negatively correlated in several of the other models covering enforcement 

and chemical-specific obligations, although not in the negative binomial year fixed-

effects models. 

Variables Supporting Both Managerial and Enforcement Theories  
Foreign aid was highly significantly correlated with implementation of overall 

obligations in the negative binomial year fixed effects model. The relationship was 

negative – indicating that receiving more foreign aid actually was negatively correlated 

with implementing 1540 obligations; more specifically, for every percent increase in the 

amount of foreign aid received as a percentage of GDP, the log count of the number of 

obligations implemented decreases by 0.41. The predicted change in obligations 

implemented for a country that moves from the lowest level of foreign aid, none, to the 
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highest level of foreign aid is a decrease of four obligations implemented. The variable 

was also negatively correlated – though less strongly – with the negative binomial model 

assessing implementation of enforcement obligations (p<.10) and legislative obligations 

even more strongly (p<.01); the log count of the number of enforcement obligations 

implemented decreases by 0.32 while the log count of the number of legislative 

obligations implemented decreases by 0.48. The predicted change in the number of 

enforcement obligations implemented for a country moving from the lowest to the 

highest level of foreign aid is a decrease of three obligations; for legislative, a decrease of 

eight. Foreign aid was also negatively correlated with negative binomial model assessing 

implementation of biological and chemical obligations; the log count of the number of 

biological-specific obligations implemented decreases by 0.45 (p<0.05) while the log 

count of the number of chemical-specific obligations implemented decreases by 0.49 

(p<0.01). The predicted change in the number of obligations implemented for a country 

that progresses from the lowest to the highest level of foreign aid is a decrease of seven 

biological-specific obligations and a decrease of six chemical-specific obligations. The 

interpretation here is that increased foreign aid is associated with decreased 

implementation of 1540 obligations. Of course, a major caveat with this variable was that 

foreign aid covers a wide variety of sectors, and it was not possible to obtain granular 

data on 1540-relevant assistance only – and assessing a state’s overall receipt of foreign 

aid may not be particularly relevant to 1540 obligation implementation specifically. 
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NGO activity was also negatively and highly significantly correlated with 

implementation of overall obligations.72 This is an interesting finding, as it indicates that 

a higher number of NGOs is negatively correlated with implementing 1540 obligations, 

although the coefficient is very small. For every additional NGO in a country, the log 

count of the number of obligations implemented decreases by 0.0003.  As such, predicted 

difference in the number of obligations implemented for a country that moves from the 

lowest to the highest number of NGOs is a decrease of four obligations. This relationship 

was mirrored in both implementation of enforcement and legislative obligations, as well 

as for all weapons-specific subsets. For every additional NGO in a country, the log count 

of the number of legislative and enforcement obligations implemented also decreases by 

0.0003, while the number of nuclear, chemical, and biological weapons-specific 

obligations decreases by 0.0003, 0.0003, and 0.0004, all at the p<0.01 level. The 

expected change in the number of obligations implemented for a country that jumps from 

the lowest to the highest number of NGOs (4144) is a decrease of nine legislative 

obligations, four enforcement obligations, 17 nuclear-specific obligations, seven 

chemical-specific obligations, and nine biological-specific obligations. 

Enforcement Theory: Results 
The enforcement theory-only relevant variables also show mixed results. 

Economic interests, operationalized as high-tech export dependence, were not significant 

in the models assessing implementation of all obligations. This indicates that countries 

                                                 
72 I believe that total number of NGOs in a country is theoretically a more relevant measure of NGO 

activity than NGOs per capita.  However, when the regression was run with a measure of NGOs per capita, 

instead of total number of NGOs per country, the coefficient lacked significance – though it was still 

negative.   This lack of significance was seen in all negative binomial fixed effects regressions 

(enforcement, legislative, WMD subtypes). 
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with a higher level of high-tech goods export dependence are not necessarily less likely to 

implement their 1540 obligations than countries with a lower dependence on such 

exports.  This variable was also not significant in any of the models assessing correlations 

of countries implementing their legislative and enforcement obligations, nor was it 

significant in those covering the weapons-specific obligations. 

Security interests – integrated into this model as an alliance with the United States 

– were positively and highly significantly correlated with implementing 1540 obligations 

in the negative binomial models; this relationship is as theorized. Countries with an 

alliance with the United States demonstrated an increase in the log count of the number 

of overall obligations implemented of 0.28 (p<0.01). For a country that is allied to the 

U.S., the predicted change in implementation is an increase of two obligations. This 

relationship is mirrored in the legislative and enforcement breakdown as well as the 

nuclear and chemical weapons-specific analysis; the log count of the number of 

legislative and enforcement obligations implemented increased by 0.22 (p<0.05) and 0.38 

(p<0.01) respectively, while the number of nuclear and chemical weapons-specific 

obligations increases by 0.36 (p<0.01) and 0.21 (p<0.05). The predicted change in how 

many obligations a country that is allied to the U.S. implements is an increase of three 

legislative obligations, two enforcement obligations, nine nuclear-specific obligations, 

and two chemical-specific obligations. However, it was not significant in models 

assessing implementation of biological weapons-specific obligations.  

A country’s vulnerability to terrorism was generally not correlated with 

implementing obligations.  This variable was not significant in any of the negative 
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binomial year fixed-effects models assessing implementation of legislative and 

enforcement obligations, as well as the chemical-specific obligations, although it was 

significant in several of the other models for certain of the subsets.  

Maintaining a similar foreign policy with the United States – measured through 

UN vote counts – was not significantly correlated with implementing obligations in the 

negative binomial fixed-effects model, although it was positively and significantly 

correlated in several of the other models, with a large coefficient. Along the same lines, 

while foreign policy similarity was not significantly correlated with implementing either 

legislative or enforcement obligations in the negative binomial year fixed effects models, 

the variable was highly significantly correlated with implementing both types of 

obligations in the other models – and again, with a comparatively large correlation.  The 

same relationship held in all of the weapons sub-types as well. 

Unexpectedly, regime type was not significant in any of the covering 

implementation of all obligations, more specifically legislative or enforcement 

provisions, or weapons sub-types.  This is the only variable that was not at all significant 

in any of the models. This indicates that the idea of the liberal democratic community as 

more inclined to implement international obligations does make a significant difference 

in the 1540 context.  

NAM membership was highly significant in the negative binomial year-fixed 

effects model, and the directionality was as theorized – NAM members are less likely to 

implement their obligations. NAM members demonstrated a decrease in the log count of 

the number of overall obligations implemented of 0.29 (p<0.01). A NAM member would 
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be predicted to implement four fewer obligations. NAM membership is similarly highly 

significant with a negative correlation with implementation of obligations in both 

legislative- and enforcement-specific models; NAM members demonstrated a decrease in 

the log count of the number of legislative and enforcement obligations implemented of 

0.24 and 0.35, respectively, both at the p<0.01 level.  This relationship was also generally 

mirrored in all of the weapons sub-type obligations; NAM members demonstrated a 

decrease in the log count of the number of nuclear, chemical, and biological weapons-

specific obligations implemented of 0.13, 0.34, and 0.34, all at the p<0.01 level. A NAM 

member is predicted to implement a decrease of six legislative obligations, four 

enforcement obligations, six nuclear-specific obligations, seven chemical-specific 

obligations, and nine biological-specific obligations. 

Conversely, a state’s level of participation in international fora and regimes – 

implying internalization of a norm regarding international participation and compliance – 

presented mixed results. The variable was not significant in any of the negative binomial 

fixed-effects models, although several of the other models demonstrated significant and 

negative results in the implementation of all obligations, legislative and enforcement 

obligations, and all weapons sub-types. Therefore, it appears that active participation in 

international fora does not necessarily translate into implementation of international 

obligations. 

Higher levels of involvement of domestic officials in 1540 reporting is, as 

expected, positive and highly correlated with overall implementation of 1540 obligations 

in the year fixed-effects negative binomial regression. For every additional report to the 
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1540 Committee, the log count of the number of obligations implemented increased by 

0.07 (p<0.01).  The expected increase in the number of obligations implemented by a 

country that moves from the lowest number of 1540 reporting (none) to the highest 

number (nine) is four obligations. This relationship was more nuanced in the breakdowns 

assessing obligation types. The variable was positive and quite significantly correlated 

with implementation of legislative obligations as well as the implementation of nuclear, 

chemical, and biological obligations. For every additional report to the 1540 Committee, 

the log count of the number of legislative obligations implemented increased by 0.10 

(p<0.01), and of nuclear, chemical, and biological obligations by 0.10 (p<0.01), 0.07 

(p<0.05), and 0.12 (0<0.01), respectively.  Therefore, it is predicted that the number of 

obligations implemented by a country that progresses from the lowest to the highest 

number of reports would increase by 14 legislative obligations, 27 nuclear-specific 

obligations, seven chemical-specific obligations, and 16 biological-specific obligations. 

It appears that a state having nuclear, biological, or chemical weapons, materials, 

or industries, or operating as a major transit/transshipment hub, is correlated with 

implementation of obligations – as one might hope would be the case. However, the 

correlation is quite weak. States in this category demonstrated an increase in the log 

count of the number of overall obligations implemented of 0.07 (p<0.10).  It is predicted 

that if a country without a WMD-relevant industry develops a WMD-relevant industry, 

this would result in is an increase of two obligations implemented. On the other hand, this 

is one variable where the breakdown into obligation sub-types adds particularly important 

information to the story. The models assessing enforcement obligation implementation 
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were positive and highly significant - these states demonstrated an increase in the log 

count of the number of enforcement obligations implemented of 0.13 (p<0.01) - but the 

results were not significant in the case of legislative obligations. The predicted change in 

enforcement obligations is three. The results of the weapons-specific analyses were also 

interesting. The negative binomial year fixed effects model was only significant for 

nuclear obligations implementation; these states demonstrated an increase in the log 

count of the number of nuclear-specific obligations implemented of 0.08, and only at the 

p<.10 level.  The expected change in number of nuclear obligations implemented is eight. 

Overall, this appears to indicate that a country’s housing of relevant industries and/or 

materials is correlated with increased implementation of 1540 obligations – and in 

particular with enforcement obligations, as well as the nuclear-specific obligations. 

Control Variables: Results 
The control variables produced results as expected. A state’s population was 

highly significant in the time fixed effects model, although , the  coefficient is 

vanishingly small, so any effect is very minor. Again, this is reflected in the enforcement 

and legislative assessments, as well as the analyses of the weapons sub-types. For every 

1,000-person increase in a state’s population, the log count of the number of overall 

obligations (p<0.01), legislative obligations (p<0.01), and enforcement obligations 

(p<0.05) implemented increases by 0.0000006. The log count of the number of nuclear 

obligations (0.0000007, p<0.01), chemical obligations (0.000001, p<0.01), and biological 

obligations (0.000001, p<0.10) implemented also increases. The predicted change in the 

number of obligations implemented for a country that moves from the lowest to the 

highest population size is an increase of eight overall obligations, 16 legislative 
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obligations, seven enforcement obligations, 37 nuclear-specific obligations, 27 chemical-

specific obligations, and 32 biological-specific obligations. 

A country’s membership status in a Multilateral Export Control Regime (MECR) 

as of 2003 was highly significantly correlated with increased implementation in all fixed 

effects and random effects models covering overall obligation implementation; the 

correlation is positive and the coefficient is comparatively quite large. Of course, as 

constructed, this dummy variable did not change over time – and so random effects 

models are likely more useful in interpreting any correlation between MECR membership 

and implementation of 1540 obligations. Accordingly, states that were a member of one 

or more MECRs as of 2003 demonstrated an increase in the log count of the number of 

overall obligations implemented of 0.82 (p<0.01). Therefore, the number of obligations 

implemented for a country that becomes a MECR member is a predicted increase of 

seven obligations. These strong and highly significant relationships were mirrored in both 

the enforcement and legislative provision assessments, as well as the analyses of the 

weapons sub-types. These countries demonstrated an increase in the log count of the 

number of legislative and enforcement obligations implemented of 0.78 and 0.81 

(p<0.01), respectively, and of the number of nuclear- chemical-, and biological-weapons 

specific obligations implemented of 0.64, 0.82, and 1.17, respectively, all at the p<0.01 

level. The implementation record of a country that becomes a MECR member is a 

predicted increase of 12 legislative obligations, six enforcement obligations, 20 nuclear-

specific obligations, 10 chemical-specific obligations, and 23 biological-specific 

obligations. 
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Nonproliferation treaty membership was also highly correlated with increased 

implementation in the negative binomial regressions assessing overall implementation. 

The coefficient for this variable was comparatively much less than for MECR 

membership, indicating that MECR membership has a stronger effect on implementation 

of obligations over time. However, this variable does not significantly vary over time for 

almost all countries, and therefore may not particularly effectively assessed via time 

fixed-effects models; random effects model results support the findings. States that were 

party to the nonproliferation treaties demonstrated an increase in the log count of the 

number of overall obligations implemented of 0.35 (p<0.01). The predicted increase in 

the number of obligations implemented for a country that progresses from no 

nonproliferation treaty memberships to being a member of all four is five obligations. 

Again, these relationships were exactly paralleled in both the enforcement and legislative 

provision assessments. The same relationships also held in the breakdowns of the 

weapons-specific obligations. These countries demonstrated an increase in the log count 

of the number of legislative and enforcement obligations implemented of 0.26 and 0.37 

(p<0.01), respectively, and of the number of nuclear- chemical-, and biological-weapons 

specific obligations implemented of 0.29, 0.34, and 0.30, respectively, all at the p<0.01 

level. A country that moves from being a member of none to all nonproliferation treaties 

is associated with a predicted implementation increase of eight legislative obligations, 

four enforcement obligations, 16 nuclear-specific obligations, seven chemical-specific 

obligations, and seven biological-specific obligations. 
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The variable representing diffusion effects – assessing whether a country’s 

implementation of obligations is correlated with a neighbor country implementing their 

obligations – was also positive and very strongly correlated with overall implementation 

in all models. This means that State A, which has neighboring State B implementing its 

obligations, is more likely to implement its own 1540 obligations; for every additional 

obligation implemented by a neighboring state, the log count of the number of overall 

obligations implemented by State A increased by 0.001 (p<0.01). The expected change in 

the number of obligations implemented for a country in this situation is an increase of 

two obligations. These results were also seen in the breakdown of implementation of 

legislative and enforcement provisions, as well as the nuclear and chemical obligation 

implementation, although not in the biological weapons-specific negative binomial year 

fixed effects model. For every additional obligation implemented by a neighboring state, 

the log count of the number of legislative and enforcement obligations implemented by 

State A increased by 0.004 (p<0.01) and 0.002 (p<0.05), respectively, and of the number 

of nuclear- and chemical-weapons specific obligations implemented of 0.007, 0.003, 

respectively, both at the p<0.01 level. The predicted change based on diffusion effects is 

an increase of 19 legislative obligations, four enforcement obligations, 80 nuclear-

specific obligations, and 10 chemical-specific obligations. 
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Table 8 Predicted Changes in Obligations Implemented for Statistically Significant Variables 

Explanatory 

Variables 

Change in 

predicted 

count of 

overall 

obligations 

implemented 

Change in 

predicted 

count of 

legislative 

obligations 

implemented 

Change in 

predicted 

count of 

enforcement 

obligations 

implemented 

Change in 

predicted 

count of 

nuclear-

relevant 

obligations 

implemented 

Change in 

predicted 

count of 

chemical-

relevant 

obligations 

implemented 

Change in 

predicted 

count of 

biological-

relevant 

obligations 

implemented 

Economic Capacity 

(M) 
5 11 4 19 11 28 

Bureaucratic 

Capacity (M) 
-- -- -- -- -- -- 

Decision-making 

Process (M) 
-- 7 -- -- -- -- 

State in Conflict (M) -- -- -- -- -- -- 

Foreign Aid (M/E) -4 -8 -3 -- -6 -7 

NGO Activity (M/E) -4 -9 -4 -17 -7 -9 

Economic Interests 

(E) 
-- -- -- -- -- -- 

Security Interests 

(E) 
2 3 2 9 2 -- 

Vulnerability to 

Terrorism (E) 
-- -- -- -- -- -- 

Foreign Policy (E) -- -- -- -- -- -- 

Regime Type (E) -- -- -- -- -- -- 

NAM Membership 

(E) 
-4 -6 -4 -6 -7 -9 

Norm of 

International 

Participation (E) 

-- -- -- -- -- -- 

Political Will (E) 5 14 -- 27 7 16 

Relevant WMD 

Materials/ 

Industries/Transit 

(E) 

2 -- 3 8 -- -- 

Population (C) 8 16 7 27 27 32 

MECR Member 

(2003) (C) 
7 12 6 20 10 23 

Nonproliferation 

Treaty Member (C) 
5 8 4 16 7 7 

Diffusion Effects (C) 2 19 4 80 10 -- 
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To conclude this section, the analyses above found that a number of country 

characteristics are significantly correlated with countries implementing their UNSCR 

1540 obligations over time – and these results include variables that support both the 

enforcement and managerial theories. These country attributes associated with increased 

implementation of all 1540 obligations over time are economic capacity, foreign aid, 

nongovernmental organization activity, security interests, membership in the Non-

Aligned Movement, political will, possessing WMD-relevant industries or serving as a 

transit/transshipment hub, membership in a multilateral export control regime, 

population, nonproliferation treaty membership, population, and having neighbors who 

implement their obligations (“diffusion effects”). Most of these were significant in the 

direction theorized; however, foreign aid and NGO activity were unexpectedly negatively 

correlated with implementation. It was also surprising that many of the variables were not 

significantly correlated with implementation, such as bureaucratic capacity, decision-

making process, and whether a state is in the midst a conflict, economic interests, 

vulnerability to terrorism, foreign policy, regime type, and having a norm of international 

participation.  

Peddling Peril Index: Analysis of 1540 Measure Effectiveness 

As previously noted, the Institute for Science and International Security recently 

released a ranking of 200 countries’ and jurisdictions’ capabilities and success in 

implementing national strategic export control systems, which takes into account both 

legislation in place as well as effectiveness. In fact, 1540 obligations were a significant 
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component of this analysis. In spite of some limitations in methodology of this dataset, it 

provides probably the best existing proxy for effectiveness of 1540-related measures and 

the overall intent behind 1540, and can offer a useful alternative dependent variable to 

complement the findings of this dissertation. The PPI scores assigned to each country 

ranged from negative 349 to positive 1,027 (out of a total possible 1,300 points). I ran 

several regression models on these data to determine the best fit. The results in Table 9 

are for both OLS, which allows for negative dependent variables, as well as negative 

binomial regressions, which do not allow for negative dependent variables but is the 

usual regression choice for this type of data.73 While the results of this analysis do not 

analyze implementation of 1540 obligations over time, it does provide information on 

what country characteristics are correlated with higher levels of effectiveness in WMD 

and materials controls – the ultimate goal of UNSCR 1540. Predicted changes are shown 

in Table 10. 

  

                                                 
73 Seven countries in the dataset had a negative PPI score. The negative binomial model was the best fit for 

the data, but cannot be used with negative scores. Therefore, to run the negative binomial regression, I 

changed the negative PPI scores of those seven countries to zero.  
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Table 9 Implementation of Strategic Export Controls (PPI Score) 

 

Explanatory Variables OLS (robust) 
Neg. Binom. 

(robust) 

Economic Capacity (M) 
-11.12 -0.03 

(12.50) (0.04) 

Bureaucratic Capacity (M) 
64.51*** 0.16*** 

(11.88) (0.04) 

Decision-making Process (M) 
5.49 0.03 

(17.60) (0.08) 

State in Conflict (M) 
-86.34** -0.17 

(36.80) (0.16) 

Foreign Aid (M/E) 
-223.97** -0.29 

(111.33) (0.39) 

NGO Activity (M/E) 
0.01 -0.0001 

(0.02) (0.0001) 

Economic Interests (E) 
0.11 0.001 

(0.31) (0.001) 

Security Interests (E) 
-42.82** -0.06 

(21.96) (0.08) 

Vulnerability to Terrorism (E) 
-0.08* -0.001* 

(0.04) (0.0004) 

Foreign Policy (E) 
82.67 0.38 

(103.30) (0.34) 

Regime Type (E) 
2.29 0.001 

(5.62) (0.02) 

NAM Membership (E) 
-18.63 0.04 

(22.24) (0.10) 

Norm of International Participation (E) 
67.02 0.30 

(55.80) (0.19) 

Political Will (E) 
10.75 0.04* 

(6.72) (0.02) 

Relevant WMD Materials/ Industries/Transit (E) 
-6.83 -0.03 

(13.84) (0.04) 

Population (C) 
0.0001 0.000001* 

(0.0001) (0.0000003) 

WMD-relevant MECR and Nonproliferation Treaty Member (C) 37.98*** 0.06** 

(7.46) (0.03) 

Diffusion Effects (C) 
-0.11 -0.0003 

(0.08) (0.0002) 

Constant 411.15 5.77 

N 191 191 

* p<0.1, ** p<0.5, *** p<0.01 

Standard errors are in parentheses. 
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In this analysis, fewer variables are associated with countries’ having higher 

effectiveness of strategic WMD controls. In terms of the managerial-relevant variables, 

bureaucratic capacity was highly significant and positive in both negative binomial and 

OLS models. For every unit increase in the measure of bureaucratic capacity, the log 

count of a country’s PPI score increases by 0.16 (p<.01). The predicted change in the PPI 

score for a country that moves from the lowest measure of bureaucratic capacity to the 

highest measure of bureaucratic capacity is an increase of 636 points. No other variables 

were significant in the negative binomial model. 

Among enforcement theory variables, the number of terrorist attacks is slightly 

significant in both the negative binomial model. The effect of this relationship is 

negative, the opposite of what was hypothesized, indicating that an increased number of 

terrorist attacks is correlated with reduced effectiveness of 1540-relevant obligations. 

More specifically, for every additional terrorist attack, the log count of a country’s PPI 

score decreases by 0.001 (p<.10). The PPI score of a country that jumps from the lowest 

number of terrorist attacks to the highest number is predicted to be a decrease of 485 

points. This may be because countries with a high level of terrorist attacks also may have 

a lower capacity to implement their obligations. Political will is also slightly correlated, 

positively, with implementation of obligations in the negative binomial model; for every 

additional report to the 1540 Committee, the log count of a country’s PPI score increases 

by 0.04 (p<0.10). A country that moves from the lowest number of reports submitted to 

the Committee to the highest number is associated with a predicted increase of 189 

points. 
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The only control variable that was even moderately significant in the models was 

the measure of a state’s membership in WMD-relevant MECRs and nonproliferation 

treaties. The relationship here was significant, large, and positive – indicating that the 

more nonproliferation treaties and MECRs a state is party to, the higher the effectiveness 

of its 1540-relevant measures. For every additional nonproliferation treaty or MECR 

membership, the log count of a state’s PPI score increased by 0.06 (p<0.05). The 

expected change in the PPI score for a country that moves from no memberships in 

MECRs or nonproliferation treaties to membership in all of these regimes and treaties is 

an increase of 234 points. Increased population is also positively correlated with 

implementation, although the relationship is weak and the coefficient is quite small; for 

every 1,000-person increase in a state’s population, the log count of a country’s PPI score 

increases by 0.000001 (p<0.10). The predicted increase in PPI score of a country that 

moves from the lowest to the highest population count is 1372 points. 
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Table 10 Predicted Changes in PPI Score for Statistically Significant Variables 

 

 To summarize the results of the PPI analysis, fewer variables were found to be 

significantly correlated with implementation of 1540 obligations: bureaucratic capacity, 

terrorist attacks, political will, membership in WMD-relevant MECRs and 

nonproliferation treaties, and population. Those that were significant included variables 

that supported both enforcement and managerial theories. Interestingly, several of the 

variables that I had expected to be – but were not – significant in the larger analysis of 

1540 obligation implementation over time were significant in the PPI analysis – in 

particular bureaucratic capacity and terrorist attacks. The remaining variables that were 

significant in the PPI analysis were also significant in the larger analysis of 1540 

Explanatory Variables Change in predicted count of PPI score  

Economic Capacity (M) -- 

Bureaucratic Capacity (M) 636 

Decision-making Process (M) -- 

State in Conflict (M) -- 

Foreign Aid (M/E) -- 

NGO Activity (M/E) -- 

Economic Interests (E) -- 

Security Interests (E) -- 

Vulnerability to Terrorism (E) -485 

Foreign Policy (E) -- 

Regime Type (E) -- 

NAM Membership (E) -- 

Norm of International Participation (E) -- 

Political Will (E) 189 

Relevant WMD Materials/ Industries/Transit (E) -- 

Population (C) 1372 

WMD-relevant MECR and Nonproliferation Treaty 

Member (C) 
234 

Diffusion Effects (C) -- 
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obligation implementation over time, conducted in the previous section of this chapter, 

largely supporting these previous findings. 

Key Countries’ Implementation of UNSCR 1540 Obligation Subsets 

 This section first analyzes whether countries of particular importance for 

nonproliferation – those with WMD- or transit/transshipment-relevant industries and 

materials – have implemented their 1540 obligations sine the adoption of the resolution. 

The section then identifies the country-specific characteristics that are correlated with 

these specific groupings of countries’ implementation of their relevant 1540 obligations. 

The section then details what the findings of these regressions are by subset type, along 

with a discussion of significance.  

Subset Analysis: WMD Subset-Specific Obligations 

To analyze the implementation of certain specific subsets of obligations that are 

most important for certain groups of countries (the Subset Analysis) – for instance, if 

countries such as the UAE, a huge transshipment hub, have implemented their 

transit/transshipment obligations – I initially calculated a number of basic averages, as 

shown in Table 11. These results indicate that all subset country groups are on average 

doing better than the international community in implementing their obligations, which is 

good news for international security. On the other hand, these results show that even 

these priority countries have a long way to go to reach full implementation of their 

obligations. The list of countries included in each category can be found in Appendix A. 
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Table 11 Subset Analysis: Implementation Over Time 

 

I then performed regressions for each subset of key material/activity-specific 

country, for the relevant subsets of obligations. Goodness-of-fit testing determined that 

negative binomial models fit the data best, for all of the regressions. Again, the dependent 

variables were developed to be measures of a specific subset of issue- or industry-specific 

obligations – for instance, to measure all chemical weapons-relevant obligations. The 

results of these models are discussed below and shown in Table 12. Predicted count 

results, the change in number of obligations implemented moving from the minimum 

value of a variable to the maximum value of a variable, are shown in Table 14 at the end 

of the section. 

  

Country Set 2006/2008* 2015 

Total obligations (all countries) % 21.8% 46.8% 

NW obligations (all countries) % 24.1% 51.6% 

NW obligations (NW-relevant countries) % 33.7% 66.8% 

CW obligations (all countries) % 23.4% 50.8% 

CW obligations (CW-relevant countries) % 35.2% 67.1% 

BW obligations (all countries) % 19.9% 42.2% 

BW obligations (BW-relevant countries) % 39.2% 67.0% 

Transit/Transshipment obligations (all countries) % 20.2% 42.8% 

Transit/Transshipment obligations (T/T-relevant countries) % 33.1% 64.0% 

Transit/Transshipment obligations (T/T-relevant countries, per 

Peter Crail (2006)) % 
21.4% 47.3% 

Note:  While there is data for all countries in 2015, a number of these countries are missing in the 

2006 dataset. Where possible, these countries’ 2008 data was used instead. 
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Table 12 Subset Analysis: Country Characteristics 

                                                 
74 PC stands for the shorter list of transit/transshipment countries found in Crail (2006). 

Explanatory 

Variables 

Nuclear 

Weapons-

Relevant 

Chemical 

Weapons-

Relevant 

Biological 

Weapons-

Relevant 

Transit/ 

Transship 

Transit/ 

Transship 

(PC)74 

Economic 

Capacity (M) 

-0.04 0.01 0.12 -0.13 0.57** 

(0.09) (0.09) (0.23) (0.10) (0.24) 

Bureaucratic 

Capacity (M) 

0.09* 0.04 0.07 0.11* -0.10 

(0.05) (0.04) (0.12) (0.06) (0.13) 

Decision-making 

Process (M) 

0.08 -0.01 0.23* 0.14 0.41 

(0.10) (0.07) (0.13) (0.11) (0.26) 

State in Conflict 

(M) 

-0.14 -0.19 0.40 -0.10 0.55 

(0.16) (0.15) (0.30) (0.18) (0.42) 

Foreign Aid (M/E) 
0.62 2.16 -0.95 -2.73 8.04*** 

(1.38) (1.95) (4.26) (2.25) (2.08) 

NGO Activity 

(M/E) 

-0.0001 -0.00008 -0.0003* -0.0002** -0.0007*** 

(0.0001) (0.0001) (0.0001) (0.0001) (0.0002) 

Economic 

Interests (E) 

0.01 0.21** 0.44 0.007 3.22*** 

(0.04) (0.10) (0.27) (0.03) (1.07) 

Security Interests 

(E) 

-0.01 -0.08 -0.22* -0.24* -0.72** 

(0.09) (0.08) (0.12) (0.15) (0.0008) 

Vulnerability to 

Terrorism (E) 

0.0002 0.0001 -0.0002 0.0001 -0.0003 

(0.0001) (0.0001) (0.0002) (0.0002) (0.0008) 

Foreign Policy (E) 
-0.10 0.30 -0.30 0.05 0.90* 

(0.35) (0.33) (0.62) (0.48) (0.54) 

Regime Type (E) 
-0.02 0.02 -0.05 -0.03 -0.05 

(0.03) (0.02) (0.04) (0.04) (0.05) 

NAM Membership 

(E) 

-0.06 -0.05 -0.08 -0.26** -0.43 

(0.09) (0.09) (0.27) (0.11) (0.40) 

Norm of 

International 

Participation (E) 

0.18 0.16* 0.10 0.57*** 0.47*** 

(0.19) (0.10) (0.12) (0.20) (0.17) 

Political Will (E) 
0.07** 0.04 0.15*** 0.12*** 0.13*** 

(0.04) (0.03) (0.05) (0.05) (0.04) 

Population (C) 
0.0000003** 0.000001*** 0.0000004* 0.000001*** 0.000001** 

(0.0000001) (0.0000001) (0.0000002) (0.0000002) (0.0000003) 

Weapon-relevant 

MECR and 

Nonproliferation 

Treaty Member 

(C) 

0.08*** 0.09* 0.19* 0.05* -0.10 

(0.02) (0.05) (0.11) (0.03) (0.17) 

Diffusion Effects 

(C) 

-0.002 -0.003 -0.005 0.0005 -0.005*** 

(0.003) (0.003) (0.003) (0.002) (0.002) 

Constant 3.87 3.79 1.49 3.95 -2.74 

N 99 88 53 131 35 

* p<0.1, ** p<0.5, *** p<0.01 

Standard errors are in parentheses. 
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The materials-specific country groups developed for the Subset Analysis were 

also analyzed in terms of their PPI Scores to provide a better analysis, beyond the data in 

the 1540 matrices, for effectiveness of 1540-related measures and the overall intent 

behind the resolution. As has been noted several times throughout this dissertation, 

having measures in place – enforcement or legislative, for specific 1540 provisions or for 

all provisions – does not necessarily mean they are in practice enforced or have any real-

world effect. Therefore, to better answer the second primary question of this dissertation, 

whether or not we are actually any safer now than before the adoption of 1540 (at least in 

terms of the risks and vulnerabilities identified in the resolution), an analysis that speaks 

at least somewhat to effectiveness is important, despite the methodological and 

substantive limitations of the PPI dataset. As above, the results in Table 13 below report 

results of the negative binomial regressions conducted to analyze the country 

characteristics associated with implementation of subtype-specific 1540 obligations. 
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Table 13 Subset Analysis: PPI Scores 

 

 

Explanatory 

Variables 

Nuclear 

Weapons-

Relevant 

Chemical 

Weapons-

Relevant 

Biological 

Weapons-

Relevant 

Transit/ 

Transship 

Transit/ 

Transship 

(PC) 

Economic 

Capacity (M) 

-0.10 -0.12 -0.03 -0.05 0.40** 

(0.12) (0.16) (0.28) (0.06) (0.21) 

Bureaucratic 

Capacity (M) 

0.19*** 0.22*** 0.15 0.18*** 0.05 

(0.07) (0.08) (0.14) (0.04) (0.08) 

Decision-making 

Process (M) 

-0.13 -0.11 -0.22 -0.05 0.16 

(0.10) (0.11) (0.21) (0.06) (0.19) 

State in Conflict 

(M) 

0.01 0.03 0.28 -0.07 0.44 

(0.25) (0.29) (0.38) (0.17) (0.48) 

Foreign Aid 

(M/E) 

-0.68 1.53 -1.25 -0.37 4.46 

(1.63) (2.70) (7.11) (1.06) (4.60) 

NGO Activity 

(M/E) 

-0.0002 -0.0002 -0.0005** -0.0001 -0.0003 

(0.0001) (0.0002) (0.0002) (0.0001) (0.0002) 

Economic 

Interests (E) 

0.02 0.13 0.19 0.003 1.47 

(0.04) (0.13) (0.37) (0.008) (1.24) 

Security Interests 

(E) 

0.05 0.08 -0.17 0.01 -0.12 

(0.16) (0.15) (0.13) (0.11) (0.15) 

Vulnerability to 

Terrorism (E) 

-0.001 -0.001 -0.002*** -0.001* -0.0004 

(0.0007) (0.0007) 0.0006 (0.0004) (0.0007) 

Foreign Policy 

(E) 

0.99* 1.03* 2.36*** 0.63* 0.40 

(0.58) (0.58) (0.96) (0.39) (0.71) 

Regime Type (E) 
0.05 0.04 0.10 0.03* 0.002 

(0.03) (0.03) (0.07) (0.02) (0.04) 

NAM Membership 

(E) 

0.03 0.08 0.56* 0.01 0.03 

(0.13) (0.11) (0.31) (0.08) (0.21) 

Norm of 

International 

Participation (E) 

0.23 0.03 0.21 0.11 0.15 

(0.21) (0.13) (0.15) (0.08) (0.14) 

Political Will (E) 
0.03 0.02 0.003 0.04* 0.05 

(0.04) (0.04) (0.07) (0.03) (0.05) 

Population (C) 
0.000001* 0.000001** 0.000001*** 0.000001** 0.0000004 

(0.0000003) (0.0000003) (0.0000003) (0.0000003) (0.0000003) 

Weapon-relevant 

MECR and 

Nonproliferation 

Treaty Member 

(C) 

0.02 0.11** 0.28*** 0.02 -0.03 

(0.02) (0.05) (0.11) (0.02) (0.14) 

Diffusion Effects 

(C) 

-0.003 -0.007 -0.006 -0.002 -0.003* 

(0.004) (0.005) (0.004) (0.002) (0.002) 

Constant 7.16 7.47 5.67 6.43 1.35 

N 99 88 53 131 35 

* p<0.1, ** p<0.5, *** p<0.01 

Standard errors are in parentheses. 
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Nuclear 

For nuclear materials-relevant countries’ implementation of their nuclear-specific 

1540 obligations, the only managerial-relevant variable that appears to be correlated with 

implementation of 1540 obligations is bureaucratic capacity – and although the 

relationship is as hypothesized (positive), the significance is quite weak.  For every unit 

increase in the measure of bureaucratic capacity, the log count of the number of nuclear-

specific obligations implemented by these countries increases by 0.09 (p<0.10). The 

predicted change for a country that moves from the lowest level of bureaucratic capacity 

(approximately -4) to the highest level (approximately 4) is an increase in nuclear-related 

obligations implemented of 46. No other variables were significant in the negative 

binomial model. In the analysis with the PPI score as the dependent variable, bureaucratic 

capacity is both positive and highly correlated with a higher PPI score. For every unit 

increase in the measure of bureaucratic capacity, the log count of a nuclear-relevant 

country’s PPI score increases by 0.19 (p<0.01). Thus, the predicted change in the PPI 

score for a nuclear-relevant country that jumps from the lowest measure of bureaucratic 

capacity to the highest measure of bureaucratic capacity is an increase of 783 points. No 

other variables were significant in the negative binomial model. 

The only enforcement theory-related variable that was significant and positively 

correlated for nuclear materials-relevant countries was political will; every additional 

report to the 1540 Committee leads to the log count of the number of nuclear-specific 

obligations implemented by these countries increasing by 0.07 (p<0.05).  The number of 
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nuclear-related obligations implemented for a country that moves from the lowest 

number of 1540 reports (none) to the highest number of reports (nine) is a predicted 

increase of 49 obligations. In the analysis in which the PPI score was the dependent 

variable, foreign policy is positively but minimally correlated with a higher PPI score. 

For every additional vote in conjunction with the United States, the log count of a 

nuclear-relevant country’s PPI score increases by 0.99 (p<0.10). The expected change in 

the PPI score for a country that changes from the lowest number of UN General 

Assembly vote counts congruent with the U.S. to the highest number of similar votes is 

an increase of 656 points. 

Among control variables, involvement in the nuclear-related MECRs and treaties 

was also highly significantly and positively correlated with greater implementation of 

1540 obligations; for every additional nuclear-relevant nonproliferation treaty or MECR 

membership, the log count of the number of nuclear-specific obligations implemented by 

these countries increases by 0.08 (p<0.01). It can be predicted that in the number of 

nuclear-specific obligations implemented for a country that progresses from no 

membership in nuclear-relevant relevant regimes and treaties to the membership in all is 

an increase of 29 obligations. Population was also positively correlated – although at a 

lower level of significance. For every 1,000-person increase in a state’s population, the 

log count of the number of nuclear-specific obligations implemented by these countries 

increases by 0.0000003 (p<0.05). The number of nuclear-specific obligations 

implemented for a country that moves from the lowest population number to the highest 

is a predicted increase of 35 obligations. The population variable was also positively 
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correlated with implementation in the PPI score analysis, although at a low level of 

significance; for every 1,000-person increase in a state’s population, the log count of a 

nuclear-relevant country’s PPI score increases by 0.000001 (p<0.10). A nuclear-relevant 

country that moves from the lowest population number to the highest is predicted to have 

a PPI score increase of 1533 points. Interestingly, relevant MECRs and treaty 

involvement was not significant in this analysis. 

Chemical 

 In comparison, in assessing chemical materials-relevant countries’ 

implementation of their chemical-specific 1540 obligations, no managerial variables were 

significant. In the model assessing PPI score, bureaucratic capacity was again high 

significant and positively correlated.  For every unit increase in the measure of 

bureaucratic capacity, the log count of a chemical-relevant country’s PPI score increases 

by 0.22 (p<0.01). The PPI score of a chemical-relevant country that moves from the 

lowest measure of bureaucratic capacity to the highest measure is a predicted increase of 

786 points. 

Among enforcement variables that demonstrated significance, high-tech export 

dependence demonstrated a positive relationship and a moderate level of significance. 

For every percentage increase in a country’s dependence on high-tech exports, the log 

count of the number of chemical-specific obligations implemented by these countries 

increases by 0.21 (p<0.05). The expected change in the number of these obligations 

implemented for a chemical-relevant country that jumps from the lowest high-tech export 

dependence to the highest is an increase of 108 obligations. This indicates that, for 
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countries with chemical weapons, materials, and/or industries, higher levels of high-tech 

exports are correlated with increased implementation of 1540 obligations. International 

participation was also positively correlated, although the significance level was quite 

minimal. For every additional instance of a country engaging in international 

participation, the log count of the number of chemical-specific obligations implemented 

by these countries increases by 0.16 (p<0.10). A nuclear-related country that moves from 

the lowest count of international participation to the highest is predicted to implement an 

increase of 19 obligations. In the analysis in which the PPI score was the dependent 

variable, foreign policy was positively correlated with a higher PPI score, although the 

significance was low.  For every additional vote in conjunction with the United States, 

the log count of a chemical-relevant country’s PPI score increases by 1.03 (p<0.10). A 

chemical-relevant country that changes from the lowest number of votes on conjunction 

with the U.S. to the highest count of similar votes is associated with a predicted increase 

of 617 PPI score points. 

Two control variables were significant – a state’s membership in chemical-related 

MECRs and treaties and population. Again, it is logical that a country that is a member of 

both these regimes would have increased implementation of 1540 obligations; this 

relationship is positive although not highly significant. For every additional chemical-

relevant nonproliferation treaty or MECR membership, the log count of the number of 

chemical-specific obligations implemented by these countries increases by 0.09 (p<0.10). 

The predicted increase in the number of chemical-specific obligations implemented for a 

country that moves from no membership in chemical-relevant relevant regimes and 
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treaties to the membership in all is 19 obligations. And for every 1,000-person increase in 

a state’s population, the log count of the number of chemical-specific obligations 

implemented by these countries increases by 0.000001 (p<0.05). Therefore, it can be 

predicted that the number of chemical-specific obligations implemented for a country that 

moves from the lowest to the highest level of population is an increase of 193 obligations. 

The PPI score analysis of control variables mirrored these results, although the 

MECR and treaty variable was more significant. For every additional chemical-relevant 

nonproliferation treaty or MECR membership, the log count of a chemical-relevant 

country’s PPI score increases by 0.11 (p<0.05). The expected PPI score change for a 

chemical-relevant country that moves from no membership in chemical-relevant relevant 

regimes and treaties to the membership in all is an increase of 169 points. And for every 

1,000-person increase in a state’s population, the log count of a chemical-relevant 

country’s PPI score increases by 0.000001 (p<0.05). A chemical-relevant country that 

moves from the lowest population to the highest population is predicted to experience a 

PPI score increase of 1389 points. 

Biological 

Interestingly, biological materials-relevant countries do not share many 

similarities with the nuclear- and chemical-relevant countries in the factors that are 

correlated with implementation of biological-specific 1540 obligations. Among 

managerial variables, decision-making process was positively correlated with 

implementation, although the significance level is low. For every unit increase in 

executive constraint, the log count of the number of biological-specific obligations 
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implemented increases by 0.23 (p<0.10). The predicted increase in the number of such 

obligations implemented for a biological-relevant country that moves from the lowest 

amount of executive decision-making constraint to the highest level of constraint is 62 

obligations. NGO activity, which can support both theories, is negatively correlated with 

implementation of obligations, although again the significance level is low; for every 

additional NGO in a country, the log count of the number of biological-specific 

obligations decreases by 0.0003 (p<0.10). A biological-specific country that jumps from 

no NGOs to the highest number of NGOs is expected to implement 45 fewer obligations. 

In the model assessing PPI score, NGO activity was also negatively correlated, at a 

moderate significance level. For every additional NGO in a country, the log count of a 

biological-relevant country’s PPI score decreases by 0.0005 (p<0.05). It can be predicted 

that the PPI score of a biological-relevant country that moves from no NGOs to the 

highest number of NGOs would decrease of 456 points. 

Among enforcement obligations, security interests is negatively correlated with 

implementation of biological-relevant obligations – although the significance is low. 

Countries with an alliance with the United States demonstrated a decrease in the log 

count of the number of biological-specific obligations implemented of 0.22 (p<0.10). 

Therefore number of these obligations implemented by a biological-relevant country that 

changes from no alliance to the U.S. to an alliance status is predicted to decrease of 12 

obligations. Political will is strongly correlated with implementation, and the relationship 

is positive, as expected; every additional report to the 1540 Committee leads to the log 

count of the number of biological-specific obligations implemented by these countries 
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increasing by 0.15 (p<0.01).  It is expected that the number of such obligations 

implemented by a country that progresses from the no reports submitted to the highest 

number of reports submitted would an increase of 82 obligations. 

In the analysis in which the PPI score was the dependent variable, vulnerability to 

terrorism was negatively correlated with a higher PPI score, at a high level of 

significance. For every additional terrorist attack a country experiences, the log count of 

the number of biological-specific obligations implemented by this country group decrease 

by 0.0002 (p<0.01). A country in this group that moves from the lowest number of 

terrorist attacks to the highest number is predicted to experience a decrease of 630 PPI 

score points. Foreign policy was positively correlated at a high level of significance, 

while NAM membership was positively correlated with a low level of significance. For 

every additional vote in conjunction with the United States, the log count of a biological-

relevant country’s PPI score increases by 2.36 (p<0.01); the predicted change in the PPI 

score for a country that moves from the lowest level of vote correlation with the U.S. to 

the highest level is an increase of 1964 points. NAM members demonstrated a decrease 

in the log count of the PPI score of 0.56 (p<0.10).  The predicted change in score for a 

country that becomes a NAM member is an increase of 601 points. 

Among the control variables, a state’s membership in the biological-related 

MECRs and treaties as well as population are both positively and very significantly 

correlated with implementation of 1540 obligations. For every additional chemical-

relevant nonproliferation treaty or MECR membership, the log count of the number of 

biological-specific obligations implemented by these countries increasing by 0.10 
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(p<0.10) and the log count of a biological-relevant country’s PPI score increases by 0.28 

(p<0.01). A country that progresses from no membership in biological-relevant relevant 

regimes and treaties to the membership in all is predicted to experience an increase of 34 

obligations implemented and a PPI score increase of 394. And for every 1,000-person 

increase in a state’s population, the log count of the number of biological-specific 

obligations implemented by these countries increasing by 0.0000004 (p<0.10) and the log 

count of a country’s PPI score increases by 0.000001 (p<0.01). The expected change for 

a country that jumps from the lowest to the highest population number is an increase of 

43 obligations implemented and a PPI score increase of 1284. 

Transit/Transshipment 

Identifying transit/transshipment countries was somewhat challenging. Crail 

(2006) only includes 35 countries in his analysis; the various indicators I utilized in 

collecting data for this variable resulted in a list of 131 countries.75 Because Crail was 

clearly much more selective in his list, although the list I compiled was more likely to be 

relevant to the countries presenting a transit/transshipment risk in 2015, I conducted 

analyses using both lists.76  

A large number of variables were significant in the analysis of countries on 

Crail’s list – and many at a high level of significance. Economic capacity was positive 

and moderately correlated with implementation of transit/transshipment-related 

                                                 
75 This includes all countries on Crail’s list. 
76 As discussed in the previous chapter, Crail determined the list used in his analysis based on countries 

with the greatest amount of port traffic, as measured by the amount of container equivalent ports 

transported through a given port or state each year (Crail 2006, 364-5). For the current study, transit states 

were identified primarily based on high volume of container traffic as well as whether a state had a free 

trade or special economic zone 
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obligations. This same relationship was seen in the analysis of PPI score. For every unit 

increase in the natural log of a country’s GDP, the log count of the number of 

transit/transshipment-relevant obligations implemented increases by 0.57 (p<0.05) and 

the log count of a transit/transshipment-relevant country’s PPI score increases by 0.40 

(p<0.05). A country that moves from the lowest to the highest GDP per capita is expected 

to experience an increase of 172 transit/transshipment-relevant obligations implemented 

and a PPI score increase of 742. Both foreign aid and NGO activity were highly 

correlated with implementation of obligations – although the relationship was positive in 

the case of foreign aid and negative in the case of NGO activity. For every percent 

increase in the amount of foreign aid received as a percentage of GDP, the log count of 

the number of transit/transshipment –related obligations implemented decreases by 8.04 

(p<0.01); a country that moves from the lowest percentage of foreign aid to the highest is 

predicted to see an increase of 99 transit/transshipment-relevant obligations implemented. 

For every additional NGO in a country, the log count of the number of 

transit/transshipment-specific obligations decreases by 0.0007 (p<0.01). The predicted 

decrease in the number of relevant obligations implemented for a country that moves 

from the no NGOs to the highest number of NGOs is 102 obligations. These relationships 

were not mirrored in the PPI score analysis. 

Economic interests was highly and positively correlated with implementation of 

transit/transshipment obligations; for every percentage increase in a country’s 

dependence on high-tech exports, the log count of the number of transit/transshipment-

specific obligations implemented by these countries increases by 3.22 (p<0.01). The 
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number of relevant obligations implemented for a transit/transshipment country that 

changes from the lowest to the highest level of high-tech export dependence is associated 

with a predicted increase of 168 obligations. A country’s security interest – 

operationalized as an alliance with the United States – was negatively correlated with 

implementing 1540 obligations, which is the opposite relationship as had been theorized. 

Countries with an alliance with the United States demonstrated a decrease in the log 

count of the number of transit/transshipment-specific obligations implemented of 0.72 

(p<0.05). The expected change in the number of such obligations implemented for a 

country that enters into an alliance to the United States is a decrease of 71 obligations.  

Foreign policy was also positively correlated with implementing obligations, 

although the significance is low; for every additional vote in conjunction with the United 

States, the log count of the number of transit/transshipment-specific obligations 

implemented by these countries increases by 0.90 (p<0.10). A country changing from the 

lowest to the highest number of votes in conjunction with the United States is predicted 

to experience an increase of 92 transit/transshipment-relevant obligations implemented. 

International participation and political will were both highly significantly and positively 

correlated with implementing 1540 obligations, as hypothesized.  For every additional 

instance of a country engaging in international participation, the log count of the number 

of transit/transshipment-specific obligations implemented by these countries increases by 

0.47 (p<0.01); the predicted increase in the number of these obligations implemented for 

a relevant country that moves from the lowest to the highest level of international 

participation is 70 obligations. Meanwhile, every additional report to the 1540 Committee 
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leads to the log count of the number of transit/transshipment-specific obligations 

implemented by these countries increasing by 0.13 (p<0.01). The expected change for a 

country that moves from the lowest to the highest number of reports submitted to the 

Committee is an increase in 97 relevant obligations implemented. These relationships 

were not mirrored in the PPI score analysis.  

As far as the control variables go, population was positively and moderately 

significantly correlated with implementation – for every 1,000-person increase in a state’s 

population, the log count of the number of transit/transshipment-specific obligations 

implemented by these countries increasing by 0.000001 (p<0.05). The predicted change 

in the number of these obligations implemented for a country that moves from the lowest 

to the highest population number is an increase of 238 obligations. Unlike with most 

other analyses, membership in the MECR and nonproliferation treaties was not 

significantly correlated with 1540 implementation, while diffusion effects was 

significantly correlated – although the effect was actually negative. The diffusion effects 

correlation was also seen in the PPI score analysis; again, the relationship was negative, 

although the significance level was low. This means that State A, which has neighboring 

State B implementing its obligations, is actually less likely to implement its own 1540 

obligations; for every additional obligation implemented by a neighboring state, the log 

count of the number of transit/transshipment-specific obligations implemented by State A 

decreased by 0.005 (p<0.01), and the log count of a transit/transshipment-relevant 

country’s PPI score decreased by 0.003 (p<0.10). A country that moves from the lowest 

number of transit/transshipment-relevant obligations implemented by neighbors to the 
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highest is predicted to see a decrease of 64 obligations implemented and a PPI score 

decrease of 238 points. 

Fewer variables were significant in the analysis of the larger group of 

transit/transshipment countries. Bureaucratic capacity was positively correlated with 

implementation of transit/transshipment obligations, although the significance level was 

quite low. This same relationship was seen in the analysis of PPI score, but at a high level 

of significance. For every unit increase in the measure of bureaucratic capacity, the log 

count of the number of transit/transshipment-specific obligations implemented by these 

countries increases by 0.11 (p<0.10) and the log count of a transit/transshipment-relevant 

country’s PPI score increases by 0.18 (p<0.01). The predicted change for a country that 

moves from the lowest bureaucratic capacity score to the highest score is an increase of 

53 obligations implemented and a PPI score increase of 679. As in the more narrow 

transit/transshipment country dataset, NGO activity was also negatively correlated with 

implementation of obligations, at a moderate significance level; for every additional 

NGO in a country, the log count of the number of transit/transshipment-specific 

obligations decreases by 0.0002 (p<0.05). It is expected that a country moving from no 

NGOs to the highest number of NGOs would experience a decrease of 36 obligations. 

Among enforcement theory variables, and as in the more narrow 

transit/transshipment country dataset, security interests was negatively correlated with 

implementation, although again at a low significance level. Countries with an alliance 

with the United States demonstrated a decrease in the log count of the number of 

transit/transshipment-specific obligations implemented of 0.24 (p<0.10); the associated 
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predicted difference for a country that enters into an alliance with the United States is a 

decrease of 14 transit/transshipment-relevant obligations implemented. Similarly, NAM 

membership showed a significant correlation with implementation of 1540 obligations, 

with a negative correlation, as hypothesized – NAM members demonstrated a decrease in 

the log count of the number of transit/transshipment-specific obligations implemented of 

0.26 (p<0.05). The predicted decrease in the number of these obligations implemented by 

a country that becomes a NAM member is 36 obligations. 

As in the more narrow transit/transshipment country dataset, international 

participation and political will were also both positively and highly significantly 

correlated with 1540 implementation. For every additional instance of a country engaging 

in international participation, the log count of the number of transit/transshipment-

specific obligations implemented by these countries increases by 0.57 (p<0.01); the 

expected change in the number of such obligations implemented for a country that moves 

from the lowest to the highest amount of international participation is an increase of 63 

obligations. Meanwhile, every additional report to the 1540 Committee leads to the log 

count of the number of transit/transshipment-specific obligations implemented by these 

countries increasing by 0.12 (p<0.01). The predicted difference in the number of these 

obligations implemented by a country that jumps from no reports submitted to the 

Committee to the highest number of reports submitted is an increase of 87 obligations. 

The PPI score analysis found increased vulnerability to terrorism to be correlated 

with having a lower PPI score, the opposite of what was hypothesized, although at a low 

level of significance. For every additional terrorist attack a country experiences, the log 



199 

  

count of a transit/transshipment-relevant country’s PPI score decreases by 0.001 

(p<0.10). The PPI score for a relevant country that moves from the lowest number of 

terrorist attacks to the highest number of attacks is predicted to decrease by 476 points. 

Foreign policy, regime type, and political will are all positively correlated with higher 

PPI scores, although all at a low level of significance. For every additional vote in 

conjunction with the United States, the log count of a transit/transshipment-relevant 

country’s PPI score increases by 0.63 (p<0.10); a country that jumps from the lowest to 

the highest number of votes with the United States is predicted to see a PPI score increase 

of 319. For every additional unit increase towards a democratic regime type, the log 

count of a country’s PPI score increases by 0.03 (p<0.10) and the correlated predicted 

change for a country moving from a fully autocratic to a fully democratic regime type is a 

PPI score increase of 328 points. And, every additional report to the 1540 Committee 

leads to the log count of a transit/transshipment-relevant country’s PPI score increasing 

by 0.04 (p<0.10). The predicted increase in the PPI score for a country in this category 

that moves from no reports submitted to the Committee to the highest number of reports 

submitted is 177 points. 

As in many of the other analyses, membership in the MECR and nonproliferation 

treaties was again positively correlated with 1540 implementation, although at a low 

level. For every additional transit/transshipment-relevant nonproliferation treaty or 

MECR membership, the log count of the number of transit/transshipment-specific 

obligations implemented by these countries increases by 0.05 (p<0.10). The expected 

difference in number of these obligations implemented by a country that progresses from 
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the no membership in transit/transshipment-relevant regimes and treaties to the 

membership in all is an increase of 22 obligations. Population was positively correlated at 

a high level of significance; this relationship was mirrored in the PPI score analysis, 

although at a moderate level of significance. For every 1,000-person increase in a state’s 

population, the log count of the number of transit/transshipment-specific obligations 

implemented by these countries increasing by 0.000001 (p<0.01), while the log count of a 

transit/transshipment-relevant country’s PPI score increases by 0.000001 (p<0.05). The 

predicted change for a country that jumps from the lowest to the highest population 

number is an increase of 175 transit/transshipment-relevant obligations implemented and 

a PPI score increase of 1285.  
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Table 14 Predicted Changes in Obligations Implemented for Statistically Significant Variables, Moving from Minimum to Maximum Values 

Explanatory Variables 
Nuclear materials-relevant 

countries 

Chemical materials-relevant 

countries 

Biological materials-relevant 

countries 

Transit/ Transshipment-

relevant countries (PC) 

Transit/ Transshipment-

relevant countries 

 
Obligations 
Implemented 

PPI Score Obligations 
Implemented 

PPI Score Obligations 
Implemented 

PPI Score Obligations 
Implemented 

PPI Score Obligations 
Implemente

d 

PPI Score 

Economic Capacity (M) -- -- -- -- -- -- 172 742 -- -- 

Bureaucratic Capacity 

(M) 
46 783 -- 786 -- -- -- -- 53 679 

Decision-making 

Process (M) 
-- -- -- -- 62 -- -- -- -- -- 

State in Conflict (M) -- -- -- -- -- -- -- -- -- -- 

Foreign Aid (M/E) -- -- -- -- -- -- 99 -- -- -- 

NGO Activity (M/E) -- -- -- -- -45 -456 -102 -- -36 -- 

Economic Interests (E) -- -- 108 -- -- -- 168 -- -- -- 

Security Interests (E) -- -- -- -- -13 -- -71 -- -14 -- 

Vulnerability to 

Terrorism (E) 
-- -- -- -- -- -630 -- -- -- -476 

Foreign Policy (E) -- 656 -- 617 -- 1964 92 -- -- 319 

Regime Type (E) -- -- -- -- -- -- -- -- -- 328 

NAM Membership (E) -- -- -- -- -- 602 -- -- -36 -- 

Norm of International 
Participation (E) 

-- -- 20 -- -- -- 70 -- 63 -- 

Political Will (E) 49 -- -- -- 82 -- 97 -- 87 177 

Population (C) 35 1533 193 1389 42 1284 238 -- 175 1285 

Relevant MECR and 

Nonproliferation Treaty 

Member (C) 

29 -- 19 169 34 394 -- -- 22 -- 

Diffusion Effects (C) -- -- -- -- -- -- -64 -238 -- -- 
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Preliminary Conclusions 

Based on an analysis of almost 700 separate matrices – comprising more than 

500,000 data fields -- the results of this analysis found that quite a few country 

characteristics – supporting both enforcement and managerial theory concepts – are 

significantly correlated with countries implementing their UNSCR 1540 obligations over 

time. Country attributes that were found to be associated with increased implementation 

of all 1540 obligations over time are economic capacity, foreign aid, nongovernmental 

organization activity, security interests, membership in the Non-Aligned Movement, 

political will, possessing WMD-relevant industries or serving as a transit/transshipment 

hub, membership in a multilateral export control regime, population, nonproliferation 

treaty membership, and having neighbors who implement their obligations (“diffusion 

effects”). Most of these were significant in the direction theorized – for instance, 

economic capacity is positively correlated with implementation. However, foreign aid 

and NGO activity were unexpectedly negatively correlated with implementation, the 

opposite of what was initially theorized. Also surprising was that a number of the 

variables were not significantly correlated with implementation, including bureaucratic 

capacity, decision-making process, and whether a state is in the midst a conflict, 

economic interests, vulnerability to terrorism, foreign policy, regime type, and having a 

norm of international participation.  

Moreover, the results of the second analysis indicate that UNSCR 1540 appears to 

have had an impact on the state of key proliferation-relevant countries’ safeguards and 

security efforts. Key proliferation-salient subsets have a higher implementation 
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percentage of their relevant obligations than the international community overall – 

meaning that the data indicates we are indeed safer now than when UNSCR 1540 was 

adopted in 2004. The results show that country implementation of obligations has not 

only increased over time, but also that key proliferation-relevant states have implemented 

a higher proportion of their relevant obligations than the international community at 

large. Despite the overall slow rate of implementation, these findings are encouraging for 

international security and nonproliferation.  Furthermore, the country characteristics 

associated with implementation by these subsets of countries of their subset-relevant 

1540 obligations also represented both managerial and enforcement theory concepts. 

Overall, the PPI score analyses found fewer country specific characteristics to be 

positively correlated with implementation of the resolution – and in certain cases, 

identified as significant several variables that the larger analyses did not. However, many 

of the variables found to be significantly correlated with implementation in the PPI score 

analysis supported those found to be significant in the larger analyses – indicating that the 

results of the larger analyses appear to be generally in line with this second set of data 

that is able to capture the concept of effectiveness to a greater degree.  
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COUNTRY VIGNETTES 

 

As previously discussed, although quantitative methodologies are well suited to 

analyzing large sets of data over time in projects such as this dissertation, they also have 

substantive drawbacks – namely, the exclusion of important factors such as historical and 

geographic context (Hathaway 2002, 1939; Checkel 2001). Such qualitative factors 

enrich a quantitative story; for instance, capacity, and the reasons for low levels of 

capacity, are often contextual and country-specific (Checkel 2001; VanDeveer and 

Dabelko 2001, 24-25). To partially address these considerations, this chapter explores 

two country-specific anecdotal examples of implementation activities. Qualitative 

information on the 1540 implementation efforts of the two countries selected, China and 

Malaysia, is provided based on these states’ reporting to the 1540 Committee and 

information in the Experts-developed matrices, augmented with the existing, limited 

qualitative research available. China was chosen for this analysis due to its history as a 

country of proliferation and transshipment concern, supplying the WMD programs of 

countries like Iran and the DPRK. Malaysia was similarly chosen due to its having served 

as a key node in the AQ Khan network. It should again be emphasized that minimal 

qualitative research and case studies have been conducted on individual countries’ 

implementation of their 1540 obligations; the below analyses, and in particular the 
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limitations of the information available, demonstrate the value of such research – and that 

additional such studies should be conducted in the future. 

Beyond compiling the existing qualitative information available on these two 

countries’ implementation of their 1540 obligations over time, this chapter also provides 

an initial understanding of the results of the quantitative analyses, conducted in the 

previous chapter, at the country-specific level. This is achieved by comparing the 

expected increase in total number of obligations implemented for each of the two 

countries – based on the regressions developed to explain country implementation in the 

previous chapter – with the actual increase in obligations implemented. Quantitative 

analysis is an aggregate analysis, identifying a “best fit” equation for the variables 

correlated with all countries’ implementation of their 1540 obligations; however, in many 

cases there may be many outliers whose implementation experiences are less well-

explained by this best fit equation. To say this in a different way, the analyses in the 

previous chapter distilled one equation to capture the country characteristics that are 

correlated with implementation among all countries the international community. This 

equation many not effectively explain the implementation experience of specific 

countries, and this is a key reason why qualitative analyses on implementation efforts of 

individual countries can provide important contextual information to expand upon the 

quantitative work conducted in this dissertation. 

 For each of the two countries, this assessment is then further expanded to include 

predictions of expected changes in implementation based on the variables identified as 

significant in the quantitative analysis. In the previous chapter, predicted counts were 
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calculated to illuminate the predicted change in the number of obligations the average 

country would implement if it moved from the minimum value to the maximum value. In 

the analysis below, this same concept is applied to the two countries. More specifically, 

the country-specific values for China and Malaysia, based on the 1540 Committee’s 2015 

matrices, were input into the equation identified for implementation of all obligations, 

and certain variables were manipulated by an amount that I judged could reasonably be 

obtained through economic development, capacity building, and/or other assistance 

provision. The variables manipulated and the amount by which they were manipulated 

are shown in Table 15. Both countries received the same manipulation. This exercise 

provides a better sense of how realistic, albeit substantial, changes (unlike, in most cases, 

changing from the minimum to maximum value of each variable) in each of the 

independent variables can lead to an expected realistic increase in the number of 

obligations implemented.  
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Table 15 Country Vignettes: Variables Manipulated 

 

 

China 

 Qualitative information available on China’s implementation of its 1540 

obligations will first be presented in this section. This will be followed by a comparison 

of China’s implementation of its obligations over time – both the actual increase and the 

expected increase calculated from the equation developed in the previous chapter for 

                                                 
77 Neither China nor Malaysia were categorized as “in conflict.” 
78 Only for countries that did not have alliance ties to the U.S.: China, Ghana, India, Malaysia, Ukraine 
79 All six countries were either observers or members 

Variable Manipulation 

Economic Capacity  

(GDP per capita) 
Increase of 20%  

Bureaucratic Capacity  

(Scale of approximately -4 to +4) 
+ 1 point 

Decision-making Process: executive constraint 

(Scale of approximately 0 to 11) 
+ 1 point 

State in Conflict 

(0 or 1) 
077 

Foreign Aid 

(As a percentage of GDP) 
Percent dependence cut in half 

NGO Activity 

 
Decrease of NGOs by 10% 

Economic Interests (Export dependence) No change 
Security Interests 

(U.S. alliance, 0 or 1) 
178 

Vulnerability to Terrorism 

(Number of terrorist attacks) 
Number of attacks cut in half 

Foreign Policy 

(Percentage of UN votes with the U.S.) 
Increase of 50% 

Regime Type 

(Scale of approximately -12 to +20) 
+ 1 point 

NAM Membership 

(0, 1 for observers, 2 for members) 
- 1 point79 

Norm of International Participation 

 
Doubled 

Political Will 

 
+ 1 report 

Diffusion Effects Surrounding countries implement 20% more of 

their obligations 
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implementation of obligations by all countries – as well as the results of the reasonable 

manipulation scenario.  

Qualitative Analysis: Background 

China – with a vast territory, extensive industry, and large population – has been a 

nuclear weapons state since 1964 and is believed to maintain an arsenal of approximately 

250 weapons. China also has a significant advanced biological research and technology 

sector in addition to an enormous chemical industry. China has released a number of 

government reforms and substantially increased investment in biological research 

(Nature 2017). China’s thirteenth five-year plan stipulated that the country’s 

biotechnology sector should exceed 4% of gross domestic product by 2020; China 

already has more than 100 life-science parks across the country (Ellis 2018). According 

to a March 2008 report to the CWC, “the total number of declared and inspectable 

industrial facilities in China are 1,855 and 1,737 respectively, which account for 

approximately one third of the total numbers of declared facilities of all States Parties” 

(Huang 2012,13). As of 2017, China’s chemical industry saw $1.5 trillion in sales, 

accounting for almost 40 percent of global chemical industry revenue (Hong et al 2019, 

2). 

The country also is a key transit/transshipment hub; transshipment accounts for 

approximately 20% of the port of Shanghai’s throughput – and Shanghai was ranked first 

worldwide in 2016 for both cargo volume and for container traffic (American Association 

of Port Authorities 2016). Seven of the world’s top ten ports, based on container traffic, 

are in China (American Association of Port Authorities 2016). China confronts militant 
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activity in the Xinjiang Uighur Autonomous Region, where the government has imposed 

hardline policies on the ethnic Turkic minority, including sending millions to detention 

camps and education centers (NTI “East Asia” 2015; Global Security 2018).  

China has experienced conflicting priorities, issues of political will, insufficient 

bureaucratic capacity, and economic concerns in regulating its export industry (Lieggi 

2010, 56; Huang 2012). The country has a history of engaging in economically- and 

politically-motivated proliferation, assisting with the WMD and missile development 

programs of Iran, Saudi Arabia, Syria, and Pakistan, and is well known to support the 

DPRK (Lieggi 2010, 39-43). Chinese entities and individuals continue to be designated 

for sanctions by the United States for engaging in dual-use export activities to countries 

of concern, especially Iran and North Korea (NTI “East Asia” 2015). For instance, as of 

early 2019, the United States had designated 48 China-based individuals and entities 

under purely proliferation-related authorities – and dozens more have been designated 

under country-specific authorities. There are also dozens of Chinese entities on the U.S. 

Department of Commerce’s Entity List for their involvement in proliferation procurement 

activity (Federal Register 2018).  

Qualitative Analysis: Regulatory Efforts 

Starting in the 1990s, China took a number of key actions to control the export of 

missile-related technologies, chemicals, sensitive military-related products, and 

biological agents – as a result of international pressure, a growing global norm to stop 

illicit WMD-related trade, and China’s desire to enhance its international standing in the 

nonproliferation issue area (Huang 2012; State Council Information Office 2005). The 
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country is party to the main nonproliferation treaties: the BWC (acceded in 1984), CWC 

(1997), and NPT (1992). Despite long viewing the MECRs as intentionally impeding 

economic and social development and blocking legitimate economic and technical 

exchanges, China is also a member or considered to be an adherent to major MECRs, 

such as the Zangger Committee (member since 1997), the NSG (member since 2004), 

and the MTCR, which the country has been considered an adherent to since the early 

2000s.  China also applied for membership to the MTCR in 2004, revising its domestic 

regulations to comply with both the MTCR and the NSG  (Lieggi 2010, 43; Hong 2013, 

27). However, despite several rounds of discussion with the MTCR regarding its 

application, a number of MTCR members have blocked China’s entrance into the group 

due to concerns with its unwillingness or inability to fully implement and enforce its own 

export control laws (Huang 2012, 7). China also maintains regular dialogue with the 

MTCR, AG, and Wassenaar regimes, of which China is not a formal member (Hong 

2013, 27; Lieggi 2010, 45). China’s first national implementation report to the 1540 

Committee was in 2004 and the country has since submitted two additional reports.  

China sees a commitment to nonproliferation as an important indicator of its 

status as a responsible global power and understands that continued economic 

development is predicated on regional and global peace and stability (Hong 2013, 27; 

Lieggi 2010, 39). After the adoption of UNSCR 1540, the Chinese government has 

engaged in substantive outreach to the private sector as well as ensuring action-officer 

level officials were well-versed in China’s obligations, holding a number of training 

courses for Chinese industry and Chinese officials (Hong 2013, 27). In alignment with its 



211 

  

soft power activities, China has also hosted several regional and international seminars on 

implementation of the resolution, and has offered financial and technical assistance to 

other countries in their own implementation efforts, although its trade control system 

remains “relatively underfunded and under resourced” (Hong 2013, 27-8; Lieggi 2010, 

57).  

China legislated a comprehensive export control framework in 2002, utilizing a 

legal foundation established in the 1994 Foreign Trade Law – although the country has 

faced substantial issues in enforcing these regulations, discussed further below (NTI 

“East Asia” 2015; Huang 2012). China’s first national report submitted to the 1540 

Committee in 2004 lists a number of laws and regulations in place regarding control of 

nuclear exports and dual-use items, biological agents and equipment, chemicals and 

equipment, missiles, and conventional arms. China also noted that it had a “complete 

system for controlling the proliferation of nuclear, biological, chemical, missile and other 

sensitive items and technologies, and all military products;” this framework also includes 

both administrative and criminal punishments for violations (PRC Mission to the UN 

2004, 4). In terms of export controls, this included a licensing system, end-user and end-

use certification, list-based controls as well as catch-all controls, and criminal and 

administrative penalties for noncompliance (PRC Mission to the UN 2004, 8-9). China 

also noted that its control lists “draw comprehensively” or are the same as those of the 

NSG, Zangger Committee, Australia Group, and MTCR (PRC Mission to the UN 2004, 

11-12; State Council Information Office 2005). 
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Also since the adoption of UNSC 1540, Chinese development of nonproliferation 

regulations and laws – which form a comprehensive legal framework to prevent import or 

export of WMD- or missile-related items – has increased in pace (Hong 2013, 26). For 

example, China significantly revised its nuclear export control regulations and nuclear 

dual-use export regulations in 2006 and 2007, strengthening China’s nuclear-related 

export controls in line with its 1540 obligations as well as NSG commitments (PRC 

Mission to the UN 2007; IEC 2007, 3). These revisions include transshipment and 

intangible technology transfer controls, increasing the clarity of China’s framework to 

handle nuclear –related exports and explicitly enabling Chinese officials to stop exports 

that may be destined for non-state actors (IEC 2007, 3-4). Both revised regulations also 

place emphasis on enforcement, detailing mandatory punishments for violations (IEC 

2007, 4). In 2009, China issued additional regulations regarding import and export 

permits of dual-use items and technologies,80 which came into effect on January 2010 

(Huang 2012, 9). 

Moreover, Chinese criminal law revisions in 2001 and 2011 have included and 

increased penalties for trade, manufacturing, development, and use of controlled items, 

although many punishments are civil, not criminal (Hong 2013, 26; Lieggi 2010, 53). 

Chinese regulations also include list controls, end-use and end-user certifications, license 

management, and catch-all controls (Hong 2013, 26). The government states that it has 

“frequent and generally smooth” interagency coordination and cooperation (Hong 2013, 

26). Its control lists are regularly updated to meet international standards, and outreach to 

                                                 
80 This includes nuclear, biological, chemical, and missile-related dual-use goods 
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industry has increased over time, resulting in better understanding among Chinese 

companies regarding their obligations under Chinese law (State Council Information 

Office 2005; Lieggi 2010, 45). In a 2007 report to the 1540 Committee, China reported 

updates to its regulations on dual-use biological agents and related equipment in 2006, 

and participation in a number of 1540-related seminars in addition to dialogues with the 

MECR regimes (PRC Mission to the UN 2007).  

More recently, China drafted a new export control law that was posted for public 

comment in June 2017 and subsequently submitted to the State Council for review in 

2018 (MOFCOM 2017a; MOFCOM 2019). This new law will consolidate China’s 

nonproliferation efforts, provide a strict licensing regime, improve China’s ability to 

enforce and investigate potential violations, and involve significant awareness-raising 

efforts to prevent violations (MOFCOM 2018; McShane 2018). Under the law, Chinese 

authorities could also designate a non-controlled product or technology as a “temporarily 

controlled item” for up to two years (McShane 2018). The law will also “formulat[e] a 

complete system for control lists,” establishing four control lists covering dual-use items, 

military items, nuclear items, and other items affecting China’s national security 

(MOFCOM 2018; McShane 2018). In fact, the Chinese government released a several 

updated control lists in late 2017, including for nuclear-related dual-use items and 

technologies and the catalogue of dual-use items and technologies81 that require 

import/export licenses (MOFCOM 2018). The new law also includes provisions on 

                                                 
81 This includes nuclear, biological, chemical, and missile-related dual-use goods 
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deemed exports and re-export transactions as well as end-use verification (Cowley et al 

2018). 

Qualitative Analysis: Successes and Challenges 

China has made a number of positive advances. It has benefited from working 

with other countries’ customs officials, contributing to capacity building and increased 

prioritization of these issues (Hong 2013, 27). International – and in particular U.S. – 

pressure on China has also resulted in increased Chinese nonproliferation controls and 

policies (Lieggi 2010, 43). For instance, Chinese Customs officials “have stopped more 

and more unauthorized transfers of controlled items based on their own assessments of 

proliferation risk,” and interagency processes continue to improve (Hong 2013, 28; 

Lieggi 2010, 53). The government has also expanded enforcement efforts and publicized 

several cases of export control violations, although it is often less than transparent about 

violations and punishments meted out – despite reportedly having approximately five to 

20 ongoing investigations at any one time (Lieggi 2010, 47-51; MOFCOM 2017b).  

However, enforcement of export controls is a longstanding and significant 

weakness, in part due to bureaucratic capacity as well as intelligence sharing within the 

Chinese government and with other states (Hong 2013, 28; Huang 2012, 14). The 

government’s capacity to monitor, detect, catch, interdict, investigate, and penalize 

export control violators is “significantly underdeveloped” and “critical gaps” exist in 

many of these areas (Huang 2012, 14). Many of China’s export control investigations are 

initiated not based on domestic information but instead based on foreign-provided 

intelligence data  (Huang 2012, 14). China has continued to sell sensitive dual-use items 
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to countries around the world, in large part due to insufficient Chinese bureaucratic 

capacity to enforce its export controls (Lieggi 2010, 40). Missile-related dual-use 

technologies are a significant export item for many Chinese companies, and large, 

politically-connected state-owned enterprises continue to be a problem for the Chinese 

export control system, as Chinese officials are unwilling or unable to pursue 

investigations against these businesses (Huang 2012, 14; Lieggi 2010, 40, 54).  

 Quantitative Analysis: Key Variables 

 In the previous chapter, the quantitative analyses identified that a number of 

variables are significantly correlated with implementation of all 1540 obligations, as 

shown in Table 16 below. China’s scores for all of these factors, along with the summary 

statistics for each variable, are displayed in Table 16.  

 

Table 16 Chinese Values and Summary Statistics for Significant Variables 

Variable Mean SD Min Max 
China 

(2006) 

China 

(2015) 

Economic Capacity 

(+) 
8.48 1.53 5.11 12.17 7.72  9.02 

Foreign Aid (-) 0.07 0.16 0 2.10 0.003 0.0006 

NGO Activity (-) 53.43 290.05 0 4144 76 87 

Security Interests (+) 0.29 0.45 0 1 0 0 

NAM Membership (-) 1.30 0.92 0 2 1 1 

Political Will (+) 2.41 1.75 0 9 1 3 

Relevant Materials/ 

Industries (+) 
1.44 1.39 0 4 4 4 

Population (+) 36013.09 135585 10.03 1379127 1318370   1379127 

Multilateral Export 

Control Regime 

Membership  (+) 

0.22 0.41 0 1 2.5 2.5 

Nonproliferation 

Treaty Membership 

(+) 

3.75 0.57 0 4 4 4 

Diffusion Effects (+) 127.37 82.58 0 320 116.23 160.12 
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 Between 2006 and 2015, China’s economic capacity, political will, and 

population, as well as the variable representing the number of obligations neighboring 

countries have implemented, all increased. All of these variables are positively correlated 

with implementation of 1540 obligations. Furthermore, these changes support both 

compliance theories, as economic capacity is a managerial theory-derived variable while 

political will is associated with the enforcement theory (diffusion effects and population 

are control variables). Similarly, China experienced a decrease in foreign aid percentage, 

which can be interpreted to support both the managerial and enforcement theories, a 

change that is also correlated with implementation. While China’s number of NGOs – 

another variable that can support both theories and that is negatively correlated with 

implementation – also grew during this period, the changes are very slight. Therefore, 

China’s trend lines for these key variables during the 2006-2015 period were supported 

the country’s increased implementation of its 1540 obligations. Continued improvements 

in all of these characteristics and others in the table that did not experience any change in 

the 2006-2015 period, as applicable, should lead to further implementation of China’s 

remaining obligations.  

Quantitative Analysis: 1540 Obligation Implementation 

 As shown in Table 17, as of 2015, China has implemented most of its UNSCR 

1540 obligations, although the comparatively much lower PPI Score indicates that the 

country may not be as effectively enforcing the regulations it has developed pursuant to 

the resolution.  
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Table 17 China: Obligations Implemented (2015) 

 

 

Between 2006 and 2015, China implemented an additional 91 of its obligations 

under the resolution (28% increase), based on data in the 1540 Committee’s official 

matrices and as shown in Table 18, for a total of 306 obligations implemented. However, 

based on the regression equation developed in the previous chapter to best fit country 

implementation of 1540 obligations, China would have been expected to only implement 

30 obligations. As explained at the beginning of this chapter, the equation developed to 

describe the factors correlated with all countries’ implementation of their 1540 

obligations is an aggregate of the full data for the international community. Each 

individual country is likely to have a different experience in implementing 1540 

obligations, and it is to be expected that the specific situation of China – a UN Security 

Council permanent Member, a country at particular risk of diversion given that it checks 

all four boxes as a key proliferation-relevant state (nuclear, biological, chemical, and 

transit/transshipment), and a country increasingly expanding its nonproliferation and 

export controls throughout the 1990s and 2000s – would have engaged in a particularly 

strong effort to implement these obligations. 

 

Overall 

obligations 

implemented 

Legislative 

obligations 

implemented 

Enforcement 

obligations  

implemented 

Nuclear-

relevant 

obligations  

implemented 

Chemical-

relevant 

obligations  

implemented 

Biological-

relevant 

obligations  

implemented 

PPI Score 

92% 92% 92% 95% 94% 96% 38% 
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Table 18 China: Obligations Implemented Over Time and Predicted Changes 

 

Furthermore, the results of the reasonable manipulations,83 conducted to better 

understand how realistic, albeit substantial, changes in each of the independent variables 

can lead to an expected realistic increase in the number of obligations implemented, are 

also shown in the far-right column in Table 16. These results indicate that additional 

capacity building assistance and economic and political development could result in a 

substantial additional number of obligations implemented by China.84  

 

Malaysia 

  As with the illustrative example of China above, qualitative information on 

Malaysia’s implementation of its 1540 obligations will be presented first, followed by a 

comparison of Malaysia’s implementation of its obligations over time. This includes both 

the actual increase and the expected increase calculated from the equation developed in 

the previous chapter for implementation of obligations by all countries. Information on 

the results of the reasonable manipulation scenario for Malaysia will also be presented.  

                                                 
82 This column shows how many obligations the country would have been expected to implement as of 

2015, based on the global regression equation identified through the quantitative analysis. 
83 See Table 14 for the variables and the extent to which each was manipulated. 
84 Of course, as China has already implemented most of its obligations, there are not actually 70 additional 

obligations remaining to be implemented. However, reasonable changes in some of these variables could 

lead to improved implementation by China, as it is by no means at a 100% implementation rate. 

Actual Number of 

Obligations 

Implemented as of 

2015 

Predicted Number of 

Obligations 

Implemented as of 

201582 

Actual Increase in 

Obligations 

Implemented, 2006-

2015 

Predicted Change in 

Additional Obligations 

Implemented, Reasonable 

Manipulations Scenario, 

future 

306 (95%) 30 (9%) 91 (28%) 40 (12%) 
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Qualitative Analysis: Background 

Southeast Asia faces a number of regional risks, including expanding civil nuclear 

energy programs and research; domestic and international terrorism; and loose 

procedures to protect, account for, and control radioactive materials and nuclear facilities 

(Ogilvie-White 2006, 2). Most Southeast Asian countries have viewed export controls, 

and particularly the multilateral export control regimes, as obstacles to economic growth 

(Ogilvie-White 2006, 10). International counterterrorism efforts have also been viewed 

with suspicion (Ogilvie-white 2008, 44).  

Malaysia in particular presents nuclear, chemical, and transit/transshipment 

concerns – and the country’s lack of substantive export controls have long been viewed 

as a significant vulnerability (Ogilvie-White 2008, 51). Malaysia has been increasing its 

domestic production of goods and equipment in the oil and gas sector, aerospace 

industry, electronics industry, automotive manufacturing, and defense manufacturing 

sector, and houses a fast-growing chemical industry (Lieggi 2016, 17-29). Malaysia is 

also interested in a domestic civil nuclear program (Lieggi 2016, 25). Furthermore, 

Malaysia faces a moderate threat from insurgent groups (NTI “East Asia” 2015). Due to 

its strategic location, Malaysia is an important waypoint for illicit trade in strategic goods 

(Kareem and Yusof 2014, 18). The country was directly implicated as a manufacturing 

hub of concern when the AQ Khan network came to light in 2003, in which Khan utilized 

a Malaysian firm to manufacture centrifuge parts for Libya as well as ports throughout 

Southeast Asia to transship sensitive goods (Kareem and Yusof 2014, 18; NTI “East 

Asia” 2015).  As of early 2019, the United States had designated 4 Malaysia-based 
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individuals and entities under proliferation-related authorities – and several more have 

been designated under country-specific authorities. Malaysian entities are listed on the 

Department of Commerce’s Entity List. 

Within Malaysia, export controls have traditionally been viewed as contradictory 

to the desire to foster trade (Kareem 2012, 22; Ogilvie-White 2006, 11). Malaysia is 

therefore a newer entrant to the international nonproliferation community. Malaysia is 

party to the main nonproliferation treaties: BWC (acceded 1991), CWC (2000), NPT 

(1970), although the country is not a member of any MECR. Malaysia’s first national 

implementation report to the 1540 Committee was submitted in 2004 and recently 

submitted one additional report on implementation in 2018. Malaysia has participated in 

and hosted a number of relevant regional trainings (Malaysian Mission to the UN 2018). 

Malaysia has also received 1540-related assistance from the United States, EU, Japan, 

and Australia (Malaysian Mission to the UN 2018).   

Qualitative Analysis: Regulatory Efforts 

At the time of adoption of UNSCR 1540 in 2004, Malaysia had minimal domestic 

nonproliferation regulations in place. Malaysia’s first implementation report to the 1540 

Committee included a list of a number of laws relevant to the resolution, including those 

covering customs, military arms, atomic energy, and anti-money laundering. In the 

report, Malaysia noted that it “does not have a comprehensive and specific law on export 

control” and that its existing laws and regulations were primarily “based on economic 

reasons” (Malaysian Mission to the UN 2004, 8). Malaysia did note that its controlled 

items list was updated “from time to time” and that it was working to enhance its WMD 
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controls through new legislation and implementation of its obligations under international 

conventions  (Malaysian Mission to the UN 2004, 8-9).  

Malaysia has made significant strides since 2004 in expanding its domestic 

implementation of UNSCR 1540. The government enacted a CWC Act in 2005, with 

accompanying regulations entering into force in 2007. The country also passed a 

Biosafety Act in 2007, introduced a Security Offenses Act in 2012 that covered issues 

such as terrorism, and amended its 2001 Anti-Money Laundering and Anti-Terrorism 

Financing Act in 2014. Between 2014 and 2018, the government passed three pieces of 

legislation relevant to terrorism, and amended four existing acts. Malaysia was in the 

process of finalizing a BWC bill as well as an atomic energy bill as of early 2018 

(Malaysian Mission to the UN 2018). Malaysia has also become a member of the 

Proliferation Security Initiative membership and participates in the Container Security 

Initiative (Malaysian Mission to the UN 2004, Malaysian Mission to the UN 2018).   

Malaysia has also substantially improved its domestic export control framework. 

The AQ Khan revelations were a “major catalyst” for Malaysia drafting and passing a 

Strategic Trade Act in 2010, which was concurrently a “major milestone” in Malaysia 

implementing its UNSCR 1540 obligations (Kareem and Yusof 2014, 18). Malaysia 

received substantive and ongoing technical assistance from a number of international 

partners in developing this legislative framework (Kareem 2012, 23). The Act 

“established a mechanism to address the issues of a lack of monitoring and control of 

exports, imports, transshipment, and brokering of strategic items,” specifically addressing 

re-export and transshipment of dual-use goods while balancing the need for the country 
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to promote legitimate trade (Kareem and Yusof 2014, 18). The legislation adopts the EU 

list as a Strategic Items list, risk-based transshipment regulations, flexible export permits 

for companies that have internal compliance programs, an online permit application 

system, mandatory self-declaration at exit points, and a focus on outreach and public-

facing engagement and support (Kareem and Yusof 2014, 18-19). The legislation also 

incorporated changes deriving from industry feedback (Kareem and Yusof 2014, 19). The 

law is widely seen as a model for other countries in the region to follow when developing 

their own strategic trade control systems (Lieggi 2016, 7). 

The Strategic Trade Act was fully implemented on 1 April 2011, and amendments 

have been made based on the functioning of the system as well as an ongoing industry 

feedback loop (Kareem 2012, 22-23; Malaysian Mission to the UN 2018). Pursuant to the 

Act, four subsidiary regulations and orders were enacted  (Malaysian Mission to the UN 

2018). An interagency coordination committee, the Strategic Trade Action Committee, 

facilitates interagency implementation and decision-making regarding technical and 

enforcement matters (Kareem 2012, 23; Malaysian Mission to the UN 2018).  

An amended Strategic Trade Act came into force in late 2017 “to adapt to the 

changing dynamics of proliferation scenarios, and at the same time ensure compliance 

with the relevant Security Council resolutions without discouraging trade activities” 

(Malaysian Mission to the UN 2018, 6). Furthermore, an amended control list also came 

into force in 2017, reflecting the Wassenaar, MTCR, NSG, AG, and CWC control lists. 

Malaysia now utilizes the EU’s military and dual-use items list (Malaysian Mission to the 

UN 2018).  
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Qualitative Analysis: Successes and Challenges 

As noted, Malaysia has made significant progress in expanding its export control 

regime and implementing its 1540 obligations. In addition to the regulatory developments 

outlined above, Malaysia has increased industry outreach to improve implementation of 

export controls more broadly and the Strategic Trade Act in particular. This outreach has 

resulted in an improved private sector understanding that “export control and trade 

promotion are two sides of the same coin;” export controls protect Malaysia and its 

exporters and traders from exploitation by proliferators (Kareem 2012, 22; Ogilvie-White 

2006, 11). Yet, the lack of industry awareness remains an impediment to implementation 

of the Act (Lieggi 2016, 7). The Strategic Trade Act’s introduction of the death penalty 

as one of the possible punishments for violations may contribute to increasing domestic 

industry awareness of the importance of export controls (Tan 2012, 20).  

 However, Malaysia has faced several challenges in implementing the Strategic 

Trade Act. The Malaysian interagency process required for implementation presents 

certain constraints (Kareem and Yusof 2014, 19). Updating the Strategic Items List has 

also been less timely than desired. Transit controls have been difficult to enforce, often 

due to limited information and the time required for an evaluation of intelligence. The 

subjectivity of catch-all controls results in various interpretations of what is a violation or 

not a violation. The Strategic Trade Act does not fully cover certain issues such as 

financing of WMD and in certain areas, such as controls on WMD-related equipment, 

overlaps with existing regulations in a way that makes navigating and complying with 

Malaysian laws more complicated. Furthermore, despite a focus on outreach, both the 
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private sector as well as action-level government officials are often not aware of the new 

regulations and requirements (Kareem and Yusof 2014, 19).  

Quantitative Analysis: Key Variables 

 The previous quantitative analysis identified that economic capacity, foreign aid, 

NGO activity, security interests, NAM membership, political will, relevant WMD 

materials, population, MECR membership, nonproliferation treaty membership, and 

diffusion effects were all significantly correlated with implementation. Malaysia’s scores 

for all of these factors, along with the summary statistics for each variable, are displayed 

in Table 19 below.  

 

Table 19 Malaysian Values and Summary Statistics for Significant Variables 

 

Between 2006 and 2015, Malaysia’s economic capacity and population, as well as 

the variable representing the number of obligations neighboring countries have 

Variable Mean SD Min Max 
Malaysia 

(2006) 

Malaysia 

(2015) 

Economic Capacity 

(+) 
8.48 1.53 5.11 12.17 8.74 9.14 

Foreign Aid (-) 0.07 0.16 0 2.10 0.002 0.003 

NGO Activity (-) 53.43 290.05 0 4144 13 16 

Security Interests (+) 0.29 0.45 0 1 0 0 

NAM Membership (-) 1.30 0.92 0 2 2 2 

Political Will (+) 2.41 1.75 0 9 1 1 

Relevant Materials/ 

Industries (+) 
1.44 1.39 0 4 3 3 

Population (+) 36013.09 135585 10.03 1379127 26143.57 30723.15 

Multilateral Export 

Control Regime 

Membership  (+) 

0.22 0.41 0 1 0 0 

Nonproliferation 

Treaty Membership 

(+) 

3.75 0.57 0 4 4 4 

Diffusion Effects (+) 127.37 82.58 0 320 82.25 160 
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implemented, all increased. All of these variables are positively correlated with 

implementation of 1540 obligations. These results provide more support to the 

managerial theory, which is associated with the economic capacity variable (population 

and diffusion effects are both control variables). While Malaysia’s foreign aid percentage 

and number of NGOs – both of which are negatively correlated with implementation and 

both of which can be interpreted to support both compliance theories – also grew during 

this period, the changes are very slight. Therefore, Malaysia’s trend lines for these key 

variables during the 2006-2015 period were overall supportive of increased 

implementation. Additional improvements in all of these characteristics should lead to 

further implementation of Malaysia’s remaining 1540 obligations. 

Quantitative Analysis: 1540 Obligation Implementation 

 As shown in Table 20, as of 2015, Malaysia has implemented almost 60% of its 

UNSCR 1540 obligations. Furthermore, the comparatively similar PPI Score – higher 

than China’s – indicates that the country appears to at least somewhat be enforcing its 

domestic nonproliferation framework.  

 

Table 20 Malaysia: Obligations Implemented (2015) 

 

 

Overall 

obligations 

implemented 

Legislative 

obligations 

implemented 

Enforcement 

obligations  

implemented 

Nuclear-

relevant 

obligations  

implemented 

Chemical-

relevant 

obligations  

implemented 

Biological-

relevant 

obligations  

implemented 

PPI Score 

58% 59% 58% 59% 72% 49% 52% 
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Based on data in the 1540 Committee’s official matrices, Malaysia implemented 

170 of its 1540 obligations between 2006 and 2015 – an astonishing increase in 

obligations implemented, as shown in Table 21. Even more interestingly, based on the 

global regression equation developed in the previous chapter to best fit country 

implementation of 1540 obligations, Malaysia would have been expected to only 

implement 5 obligations. As discussed previously, the equation developed to describe the 

factors correlated with all countries’ implementation of their 1540 obligations is an 

aggregate of the full data for the international community; each country is likely to have a 

different experience in implementing 1540 obligations. The difference in Malaysia’s 

expected and actual numbers of obligations implemented indicates that the country is an 

outlier in its implementation activities, and only a deep understanding of the country’s 

risk profile, proliferation history, and individual domestic implementation efforts can 

provide crucial context for the country’s strong efforts towards implementing its 1540 

obligations. Factors discussed in the qualitative analysis section above, such as 

Malaysia’s almost complete turnaround in thinking regarding the importance of export 

controls after the AQ Khan revelations, are likely very important in explaining these 

unexpected quantitative results.  
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Table 21 Malaysia - Obligations Implemented Over Time and Predicted Changes 

 

 Furthermore, the results of the reasonable manipulations,86 conducted to better 

understand how realistic, albeit substantial, changes in each of the independent variables 

can lead to an expected realistic increase in the number of obligations implemented, are 

also shown in the far-right column in Table 21. These results indicate that additional 

capacity building assistance and economic and political development would likely result 

in only a minimal additional number of obligations implemented by Malaysia. This is 

likely due at least in part to the fact that the country has already implemented many more 

of its obligations than would have been predicted based on the regression equation 

developed in the previous chapter, and so small changes in these country characteristics 

would have limited additional impact. 

Preliminary Conclusions 

The analyses above have shown that each country represents a unique case study 

of implementation – and the general analyses conducted on datasets representing all 

countries as well as datasets representing large WMD-relevant subsets of countries in the 

previous chapter miss much of this nuance that can only be obtained through in-depth 

                                                 
85 This column shows how many obligations the country would have been expected to implement as of 

2015, based on the global regression equation identified through the quantitative analysis. 
86 See Table 14 for the variables and the extent to which each was manipulated. 

Actual Number of 

Obligations 

Implemented as of 

2015 

Predicted Number of 

Obligations 

Implemented as of 

201585 

Actual Increase in 

Obligations 

Implemented, 2006-

2015 

Predicted Change in 

Additional Obligations 

Implemented, Reasonable 

Manipulations Scenario, 

future 

194 (60%) 5 (2%) 170 (53%) 6 (2%) 
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qualitative analysis. Unfortunately, original qualitative case studies were outside the 

scope of the research conducted for this dissertation, but such research would be a logical 

next step in investigating how countries have implemented their obligations – and how 

each country’s specific situation, key characteristics, and national policies have affected 

this history.  This may be particularly the case for countries that have performed very 

differently than expected, such as Malaysia, either implementing far more or far fewer 

obligations that would have been predicted based on the quantitative regressions 

developed in this dissertation. Such outlier countries may provide especially illuminating 

and interesting information regarding how states implement their 1540 obligations and 

what factors were of particular importance in these specific cases. The results of the 

reasonable manipulation scenarios have also indicated that further progress can be made 

in these countries, using information developed through this dissertation’s quantitative 

analyses to identify specific factors that are particularly important for implementation of 

UNSCR 1540 and then targeting those factors through economic development, capacity 

building, and/or other assistance provision.  
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CONCLUSIONS AND POLICY IMPLICATIONS 

Against a backdrop of increasing globalization, complex networks of illicit and 

licit middlemen provide access to the dual-use market for thousands of companies around 

the world (Finlay 2014, 10; Stinnett et al 2011, 309; Cupitt and Jones 2003, 164; 

Hofhansel 1996, 201; Salisbury 2018b; 2019). Innovation in high-tech and dual-use 

goods is increasingly expanding beyond the traditional Western suppliers to include small 

and medium enterprises in the Global South – which often lacks the regulatory and 

enforcement mechanisms to adequately ensure that such items are not diverted for 

proliferation purposes (Finlay 2014, 12; Williams 2014, 11; Cupitt and Jones 2003, 164; 

Gahlaut 2006; Lieggi 2016). Many developing countries are now exposed to such risks, 

due to minimal experience with dual-use goods, capacity shortfalls in bureaucracy and 

enforcement, competing priorities, and weak or nonexistent border and export control 

regimes (Finlay 2014, 12; Williams 2014, 9-11; Finlay et al 2010, 8; Beck 2013, 11; 

Finlay 2014, 15; Ogilvie-White 2006, 2). Furthermore, these areas are also more prone to 

serving as bases for terrorists (Ogilvie-White 2006, 2). And even small and developing 

states without WMD-related materials production capacity are being used by proliferators 

as part of their networks, serving as a transshipment point, source of or pass-through for 

financing, supplier of false documents, or any of a large number of other roles in long and 

circuitous proliferation supply chains (Beck 2013, 11; Viski 2018, 35). As nonstate actors 
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exploit gaps in regulation and security to facilitate WMD technology proliferation, a 

weakness in implementation anywhere is a threat to global security and the international 

nonproliferation regime – and the international community has become increasingly 

vulnerable to WMD proliferation (Williams 2014, 11; Finlay et al 2010, 9; Beck 2013, 

11; Litavrin 2014, 24; Finlay 2014, 12). On the other hand, every country can also 

contribute to stemming the threat of proliferation – a concept at the core of the binding 

UNSCR 1540 (Viski 2018, 35). 

Previous research has identified that UNSCR 1540 has, at the very least, increased 

public and industry awareness, boosted information sharing, enhanced cooperative 

international mechanisms, and at least to some extent strengthened some national legal 

frameworks – all of which together provide important bolstering to the international 

nonproliferation regime (Bosch and van Ham 2007, 224). However, the results of this 

dissertation contribute to a more complete understanding of both country-specific 

characteristics associated with increased implementation of 1540 obligations as well as 

the finding that key proliferation-relevant states have implemented a larger proportion of 

their relevant obligations than the international community overall. This information can 

be used by the international community in considering future directions for UNSCR1540 

and global nonproliferation efforts more broadly, as well as for provision of assistance to 

increase implementation of the resolution by countries that are lagging.  

Overview of Results: Time Series Analysis 

The analyses conducted in this dissertation indicate that primary country-specific 

characteristics correlated with increased implementation of UNSCR 1540 obligations 
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over time include a mix of both enforcement and managerial theory concepts. As a 

reminder, the managerial theory focuses on the importance of clarity, capacity, and time 

lags in implementation of international obligations, while the enforcement theory 

emphasizes a state’s cost-benefit calculation, including considerations of outside 

pressure, state identity, norms, and national interest. Table 22 below reviews the 

hypotheses for each variable and shows results of the analyses conducted in Chapter Five.   

 

  

 



232 

  

Table 22 Time Series Analysis: Statistically Significant Variables  

Explanatory 

Variables 
Hypothesis 

Overall 

obligation

s  

Legislativ

e 

obligation

s  

Enforce-

ment 

obligation

s  

Nuclear-

relevant 

obligation

s  

Chemical-

relevant 

obligation

s  

Biological

-relevant 

obligation

s  

PPI Score 

Managerial Theory 

Economic 

Capacity  

Higher economic capacity is 

correlated with increased 

implementation of 1540 

obligations 

+ + + + + +  

Bureaucratic 

Capacity  

Higher bureaucratic capacity 

is correlated with increased 

implementation  

      + 

Decision-making 

Process  

Fewer constraints is 

correlated with increased 

implementation 

 +      

State in Conflict  

A state in conflict is 

correlated with lower 

implementation 

       

Managerial and Enforcement Theories 

Foreign Aid 

Higher receipt of foreign aid 

will be correlated with 

increased implementation 

– – –  – –  

NGO Activity  

Higher number of NGOs is 

correlated with increased 

implementation 

– – – – – –  

Enforcement Theory 
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Economic 

Interests  

A state that relies more on 

high-tech exports is 

correlated with lower 

implementation 

       

Security Interests  

Alliance ties to the U.S. is 

correlated with increased 

implementation 

+ + + + +   

Vulnerability to 

Terrorism 

A higher number of terrorist 

attacks is correlated with 

increased implementation 

      + 

Foreign Policy  

Similarity of foreign policy 

interests is correlated with 

increased implementation 

       

Regime Type  

A democratic regime type is 

correlated with increased 

implementation 

       

NAM 

Membership 

NAM membership is 

correlated with lower 

implementation 

– – – – – –  

Norm of 

International 

Participation 

Higher international 

participation is correlated 

with increased 

implementation 

       

Political Will 

A higher number of reports 

submitted is correlated with 

increased implementation 

+ +  + + + + 

Relevant WMD 

Materials/ 

Industries/ 

A state with proliferation-

salient materials/facilities is 

correlated with increased 

+  + +    
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Transit  implementation 

Control 

Population 

Control variable (a state with 

a high number of people is 

correlated with lower 

implementation) 

+ + + + + + + 

MECR Member 

(2003)  

Control variable (a state who 

is a member of one or more 

MECRs is correlated with 

higher implementation) 

+ + + + + + n/a 

Nonproliferation 

Treaty Member  

Control variable (a state who 

is a member of one or more 

multilateral nonproliferation 

treaties is correlated with 

higher implementation ) 

+ + + + + + n/a 

WMD-relevant 

MECR and 

Nonproliferation 

Treaty Member  

(PPI analysis 

only) 

Control variable (a state who 

is a member of one or more 

MECRs and/or 

nonproliferation treaties is 

correlated with higher 

implementation) 

n/a n/a n/a n/a n/a n/a + 

Diffusion Effects  

Control variable (a state 

whose neighbor has 

implemented 1540 

obligations is correlated with 

increased implementation) 

+ + + + +   
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Time Series Analysis: Significant Variables 

Among variables supporting the managerial theory, economic capacity was 

significant and in the expected positive direction. This provides support for the 

hypothesis that a country’s GDP is an important factor in implementation of 1540 

obligations.  

Foreign aid and NGO activity, which support both theories, were also significant. 

The relationship between foreign aid and implementation of obligations was negative, 

which contradicted the stated hypothesis but was not unexpected. This finding may 

simply indicate that countries that receive significant amounts of foreign aid are generally 

countries with low rankings on many of the other implementation-relevant variables, such 

as economic capacity. Therefore, foreign aid may be another indicator of a country that 

may not be substantively able to implement 1540 obligations to begin with – even if 

provided with aid – while countries that receive less foreign aid are actually better able to 

implement their obligations. This finding may also be due to the lack of specificity in the 

type of foreign aid being provided; perhaps if data were available on export control and 

nonproliferation foreign aid only, this subset might have a different relationship with 

obligation implementation. NGO activity was also negatively correlated with 

implementation of obligations; this relationship was not as theorized. Similar with issues 

in the foreign aid data, this finding may be due to the lack of specificity in terms of the 

type of NGO, meaning that the majority of NGOs in each country are likely to be of 

limited relevance for implementing the resolution. Alternatively, NGOs may somehow 

impact implementation of obligations – perhaps by slowing down the legislative or 
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executive action processes through NGO efforts to increase transparency and promote the 

inclusion of citizens in government process. This relationship may benefit from further 

future analysis.  

Enforcement concepts demonstrating statistical significance were security 

interests, NAM membership, political will, and possessing WMD-relevant industries or 

serving as a transit/transshipment hub. Security interests was significant in the expected 

positive direction, supporting the hypothesis that a country’s alliance ties with the United 

States contribute to increased implementation of 1540 obligations. This would take place 

likely either through increased pressure from the United States to implement 1540 

controls or through enhanced provision of relevant aid. NAM membership was 

significant in a negative direction, as hypothesized. This finding indicates that NAM 

membership decreases implementation of obligations, likely due to longstanding NAM 

concerns with export controls and related measures that restrict trade in higher-

technology and dual-use items, in addition to many NAM members’ initial objections to 

UNSCR 1540.  Political will was also significant in the expected positive direction, 

providing support for the argument that a country’s political support for implementing its 

1540 obligations is an important factor in actual implementation progress. Finally, 

possession of WMD-relevant industries or serving as a transit/transshipment hub was also 

positively correlated with implementation of obligations, as hypothesized. This is an 

important finding for global security, as it shows that countries with a more proliferation-

sensitive risk profile are more likely to implement their obligations than countries without 

this risk profile. 
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The control variables of MECR membership, nonproliferation treaty membership, 

and diffusion effects were also statically significant and in the direction theorized. Both 

MECR and nonproliferation treaty membership were positively correlated with 

implementation of obligations, showing that membership in these regimes and treaties 

has substantive results in countries adopting regulations and enforcement measures for 

1540-relevant issue areas such as materials control and accountability and export 

controls. The importance of diffusion effects is also an interesting finding, suggesting that 

regional projects to increase implementation may be an important strategy for increasing 

compliance and even have impacts outside the region – as one country’s neighbors 

increase implementation of their own obligations, this leads to the original country also 

increasing its own implementation. This also suggests that working with one country in a 

particular region that has low implementation rates may have follow-on effects in the 

surrounding countries that did not receive the assistance provision. 

The above analyses show support for aspects of both the enforcement and 

managerial theories. Of the four managerial-specific variables tested, one – economic 

capacity – was found to be statistically significant in all the time-series models; this 

translates into 25% support for the managerial theory. Of the nine enforcement theory 

variables, three were found to be significant in almost all of the models, while one was 

significant in approximately half of the models, meaning roughly 40% support for the 

enforcement theory. Of the two variables that support both theories, both were also found 

to be statistically significant in almost all of these models. Based on this rough math, this 
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dissertation provided slightly more support for the enforcement theory in the time-series 

analyses. 

Time Series Analysis: Non-Significant Variables 

There were a number of variables that did not appear to be particularly significant 

in this analysis. Among managerial theory variables, this includes bureaucratic capacity, 

decision-making process, and whether a state is in the midst a conflict. It was theorized 

that a country’s bureaucratic capacity would be positively correlated with 

implementation. Perhaps the lack of significance indicates that overall bureaucratic 

capacity is not as important as a more targeted – and unavailable – measure of the 

capacity of 1540-relevant government agencies and offices. This is an important variable 

for further research, as many assistance programs are targeted at improving bureaucratic 

capacity; if this has no relation to actual implementation, this funding may be better spent 

elsewhere. The existence of fewer constraints on a state’s decision-making process was 

expected to be positively correlated with increased implementation. Perhaps this variable 

was not significant because many 1540 obligations are complex and require detailed 

legislation to implement – not just the passing of a simple executive order. A state’s 

conflict status was also not found to be significant. This may be due to the fact that few 

states are in conflict, meaning there is a small sample size from which to extrapolate a 

conclusion, and those that are in conflict represent a spectrum of capabilities for 

implementation. For instance, one of the key countries categorized as in conflict is the 

United States, which has implemented 99.4% of its 1540 obligations.  
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Enforcement theory variables that lacked significance included economic 

interests, vulnerability to terrorism, foreign policy, regime type, and having a norm of 

international participation. Economic interest – trade in high-technology goods – was 

hypothesized to be negatively correlated with implementation of 1540 obligations, as 

countries would be less inclined to implement trade controls that could harm their 

domestic industries’ export business. However, the argument has also been made that 

countries with significant high-tech trade may in fact be more likely to implement their 

obligations due to factors such as receiving foreign investment and development of this 

sector, enhanced market access, trade, advanced technology transfer, as well as growth in 

job and government income and increased possibility of operating as 

transit/transshipment locale (Hofhansel 1996, 2; Robinson 2007, 143-44; Cupitt et al 

2001, 70-73; Rosand 2009; Cupitt et al 1994, 16; Du Preez and Dye 2008, 104; Grillot, 

Wolfe, and Beck 1998, 221-22; Fuhrmann 2008, 633; Lieggi 2016, 8; Beck 2013, 15; 

Jones and Karreth, 2010). This dissertation has found that neither argument was 

statistically significant, so further in-depth research is recommended to determine which 

hypothesis is better supported by evidence. Another variable that was not found to be 

significant is vulnerability to terrorism, which was expected to have a positive correlation 

with 1540 implementation, as this would increase a country’s risk profile and lead them 

to take stronger measures to protect WMD- and delivery system-related facilities. 

However, it may be that many of the countries most vulnerable to terrorism also score 

poorly on measures of capacity, such as economic resources, to implement obligations – 

perhaps due in part to the fact that they are frequently the subject of terrorist attacks and 
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therefore do not have substantive capacity to address other issues such as 1540-related 

obligations.   

Foreign policy was another enforcement variable that was not found to be 

significant. It was hypothesized that maintaining a foreign policy similarity with the 

United States would be positively correlated with implementation. However, it may be 

that the measure – UN vote similarity – includes so many disparate issues that an overall 

similarity on a wide variety of concepts such as human rights and North Korea policy 

does not necessarily mean a similarity of viewpoint on nonproliferation and terrorism 

issues more specifically. Additional disaggregation of the UN vote similarity data may 

result in a stronger finding for this variable. Regime type, measured on a range from 

autocratic to democratic, was also not significantly correlated with implementation of 

obligations; it was expected that democracies would be more likely to implement their 

obligations due to concepts such as a liberal democratic community, increased 

transparency, and enhanced involvement of citizens in governance. However, it has also 

been argued that democracies provide greater consideration to dissenting public opinion 

and more opportunities for political controversy, all of which can reduce a country’s 

compliance with its international obligations (Jacobson and Brown Weiss 1995, 142; 

Vogel and Kessler 1998, 34; Comisso, Hardi, and Bencze 1998; Jacobson and Brown 

Weiss 1998b; Brown Weiss and Jacobson 1999, 39). The findings of this analysis do not 

show either argument to be significant, so further research is needed to determine the 

exact effects of this variable. The variable representing a country having a norm of 

international participation was also not significant. It had been hypothesized that the 
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more countries had a track record of international participation, the likelier they were to 

implement their 1540 obligations. It may in fact be that the complexity of 1540 

implementation is not necessarily linked to the measure of “easier” international 

participation, such as through UN votes or multilateral organization participation.  

Furthermore, of ISIS’ Peddling Peril Index indicated that both enforcement and 

managerial theory concepts were associated with higher levels of 1540-relevant 

enforcement measures, including bureaucratic capacity (managerial theory), vulnerability 

to terrorism and political will (enforcement theory), and population and membership in a 

MECR and/or nonproliferation treaty (control variables). However, these analyses do not 

match up well with the primary analysis of the 1540 data – in which, as explained 

directly above, bureaucratic capacity, vulnerability to terrorism, and political will were all 

found to be not significantly correlated with implementation of 1540 obligations. This is 

likely due to the methodological issues inherent in the PPI dataset. This may also be in 

part due to the different intentions of the two datasets: the 1540 data analyzes whether 

countries have legislative and enforcement measures in place to implement their 1540 

obligations, while PPI attempts to go beyond this understanding and also assess whether 

countries are actually enforcing these measures. It should again be noted that, although 

subject to a number of methodological issues, the PPI dataset does provide at least a 

partial understanding of the concept of “effectiveness” of 1540-related measures – which 

is the underlying intent of the resolution – and so was included in this dissertation 

primarily for contextual purposes.   



242 

  

Time Series Analysis: Comparison to Previous Research 

These findings in part support previous work by Stinnett et al (2011), which 

analyzed data from 2007 covering a dataset of 30 “proliferation-salient states” to which 

the authors assigned an export control-focused nonproliferation compliance score.  

Stinnett et al tested three hypotheses: (1) compliance is determined by economic 

interests, operationalized as export dependence; (2) compliance is determined by security 

interests, operationalized as security ties to the United States; and (3) compliance is 

determined by state capacity, operationalized through two variables – economic capacity 

and bureaucratic capacity. They found that state capacity was the primary explanatory 

factor for state implementation of 1540 obligations, while economic and security interests 

did not have a statistically significant effect on implementation. The authors therefore 

determined that these results supported the managerial theory, they did not find support 

for the enforcement theory, and capacity-building programs were thus the best option for 

increasing UNSCR 1540 implementation.  

There are significant differences between this dissertation and the Stinnett study. 

One major dissimilarity is that this dissertation analyzed 18 separate independent 

variables, while Stinnett et al included only four variables in their models, meaning that 

their findings are likely affected by omitted variable bias.87 Furthermore, Stinnett et al 

analyzed a much smaller dataset, using many fewer indicators of implementation, and 

conducted this analysis on data that represented a one-time snapshot taken only three 

                                                 
87 By omitting potentially important variables, their results likely over- or under-estimate the effect(s) of 

one of more of the explanatory variables included in their models, meaning that variables that are not 

actually significant may appear significant in their regression results, or variables that are significant do not 

appear to be so in their results. 
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years after the adoption of UNSCR 1540. This dissertation analyzed data for all 

countries, using approximately 325 indicators of implementation, over a period of almost 

a decade.  

These differences in research design aside, there were common findings between 

the two studies. In partial support of Stinnett et al’s findings, this dissertation also 

determined that managerial variables, and in particular economic capacity, were 

statistically significantly correlated with implementation. Similarly, the results of this 

dissertation support Stinnett et al’s conclusion that trade dependence does not have a 

significant effect on implementation of obligations. However, this dissertation also found 

that several enforcement theory variables were also correlated with implementation of 

1540. Furthermore, while Stinnett et al identified that bureaucratic capacity was 

correlated with implementation, this dissertation did not reach that conclusion. In another 

departure from Stinnett et al’s findings, this dissertation found that U.S. alliance ties do 

have a significant effect on implementation of all UNSCR 1540.   

Time Series Analysis: Extrapolating Results 

Clearly, 1540 assistance providers should take into consideration these significant 

– and not significant – country characteristics; Table 23 below displays the top eleven 

countries that are potentially particularly good candidates for implementing their 

obligations, in rank order (see Appendix C for a full list). These were determined based 

on how many of the significant variables countries scored “highly” on, defined as being 

in the top third of countries for each particular variable. Only the countries that have 

implemented less than 80% of their total obligations were considered for inclusion in the 
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list below. Although not separately disaggregated below, the purpose of the assistance – 

in terms of a focus on developing legislative or enforcement provisions – should also be 

taken into consideration. Similarly, if an assistance program is targeted towards 

specifically assisting with implementing nuclear-, chemical-, biological-, or 

transit/transshipment-specific obligations, providers should also carefully consider the 

specific attributes found to contribute to implementation of a these subsets. To say this in 

a different way, the following characteristics were shown to be correlated with 

implementation and (1) assistance providers looking for countries that are “lower hanging 

fruit” for increasing implementation should target countries with these characteristics, 

and (2) if assistance providers who already have specific countries in mind for assistance 

– but these countries do not have the following characteristics – then assistance should 

first focus on strengthening (or reducing, as appropriate) these characteristics in the 

country: 

• Economic capacity 

• Foreign aid percentage  

• NGO activity 

• Alliance ties to the U.S. 

• Political will 

• WMD materials/industries and/or transit/transshipment status 
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Table 23 Time Series Analysis: Top Eleven Countries with High-Ranking Characteristics 

 

Country 

Econom

-ic 

Capaci-

ty (M) 

Bureauc-

ratic 

Capacity 

(M) 

Decision

-making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid 

(M/E) 

NGO 

Activity 

(M/E) 

Economi

c 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnerab

ility to 

Terroris

m (E) 

Foreign 

Policy 

(E) 

Regime 

Type (E) 

NAM 

Member

ship (E) 

Norm of 

Internati

onal 

Participa

tion (E) 

Political 

Will (E) 

Relevant 

WMD 

Materia-

ls/ 

Industr-

ies/ 

Transit 

(E) 

Number 

of 

signific-

ant 

variabl-

es (0-7) 

Percent 

of 

obligati-

ons 

implem-

ented 

(2015) 

Bahamas 
1 1  1 1 1 1 1        7 12% 

Bolivia 
   1   1 1        7 46% 

Costa 

Rica 
1 1 1 1    1   1 1 1   7 49% 

Gabon 
   1           1 7 16% 

Indones-

ia 
  1 1     1  1  1 1 1 7 43% 

Jamaica 
  1 1   1 1   1    1 7 37% 

Marshall 

Islands 
  1 1  1    1 1 1    7 37% 

Maurit-

ius 
 1 1 1   1    1     7 49% 

Sudan 
      1  1       7 16% 

Tanzania 
   1   1  1       7 29% 

Uzbeki-

stan 
   1           1 7 60% 
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The country vignettes in Chapter Six included an analysis in which certain 

variables, as of the 2015 matrices, were manipulated by an amount that could reasonably 

be obtained through economic development, capacity building, and/or other assistance 

provision (see Table 15). The results of these same manipulations are demonstrated in 

Table 24 below. This indicates the predicted change in obligations implemented if 

capacity and assistance programs are oriented towards improving a target country’s 

scores for these key variables. Again, this assists in identifying how realistic changes in 

each of the variables can lead to a projected realistic increase in the number of 

obligations implemented. For comparison, the actual change in obligations implemented 

between 2006 and 2015 is also noted in the table. 

 

Table 24 Top Eleven Countries with High-Ranking Characteristics: Manipulation Results 

                                                 
88 This column, utilizing the regression equation, shows how many additional obligations the country 

would be expected to implement in the future based on 2006-2015 data, in a reasonable manipulations 

scenario, compared to the base scenario (the number of obligations the country was expected to implement 

based on the regression equation and 2006-2015 data). As with China in the vignettes section, this 

manipulation can lead to some non-realistic results, such as more than 100% implementation. 
89 Jamaica only has data available for 2015 

Country 

Predicted Change in Total 

Number of Total 

Obligations Implemented, 

Future88 

Actual Increase in  

Total Obligations 

Implemented, 2006-

2015 

Total Obligations 

Implemented, 2015 

Bahamas 11 3% 33 10% 40 12% 

Bolivia 8 2% 136 42% 149 46% 

Costa Rica 20 6% 142 44% 158 49% 

Gabon 8 2% 43 13% 50 16% 

Indonesia 14 4% 85 26% 138 43% 

Jamaica 10 3% n/a89 n/a 118 37% 

Marshall Islands 11 3% 85 26% 118 37% 

Mauritius 8 2% 31 10% 158 49% 

Sudan 6 2% 45 14% 51 16% 

Tanzania 4 1% 84 26% 94 29% 

Uzbekistan 7 2% 143 44% 194 60% 
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Overview of Results: Subset Analysis 

The subset analysis indicates that UNSCR 1540 has had a substantive impact on 

the state of key proliferation-relevant countries’ safeguards and security efforts, as 

demonstrated by the comparison between the 2006/2008 and 2015 implementation of 

1540 obligations – and in particular the implementation of key subsets of obligations by 

key states. It is especially encouraging that these key countries have a higher 

implementation percentage for their subset-relevant obligations than the entire 

international community, meaning that the data indicates we are indeed safer now than 

when UNSCR 1540 was adopted in 2004. Table 25 below demonstrates the variables that 

were significant for each sub-category of states, along with the direction – positive or 

negative – of the relationship. 
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Table 25 Subset Analysis: Statistically Significant Variables 

Explanatory Variables 
Nuclear materials-

relevant countries 

Chemical materials-

relevant countries 

Biological materials-

relevant countries 

Transit/ Transshipment-

relevant countries (PC) 

Transit/ Transshipment-

relevant countries 

 
Obligations 

Implemented 

PPI 

Score 

Obligations 

Implemented 

PPI 

Score 

Obligations 

Implemented 

PPI 

Score 

Obligations 

Implemented 

PPI 

Score 

Obligations 

Implemented 

PPI 

Score 

Managerial Theory           

Economic Capacity        + +   

Bureaucratic Capacity + +  +     + + 

Decision-making 

Process  
    +      

State in Conflict            

Managerial and 

Enforcement Theories 
          

Foreign Aid        +    

NGO Activity      – – –  –  

Enforcement Theory           

Economic Interests    +    +    

Security Interests      –  –  –  

Vulnerability to 

Terrorism  
     –    – 

Foreign Policy   +  +  + +    

Regime Type           + 

NAM Membership       +   –  

Norm of International 

Participation  
  +    +  +  

Political Will  +    +  +  + + 

Control           

Population  + + + + + + +  + + 

Relevant MECR and 

Nonproliferation 

Treaty Member  
+  + + + +   +  

Diffusion Effects        – –   
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As discussed further below, the analyses of proliferation-salient countries’ 

implementation of their obligations as of 2015, like the full analysis above, supports 

aspects of both the enforcement and managerial theories. Of the four managerial-specific 

variables tested, economic capacity, bureaucratic capacity, and decision-making process 

were statistically significant, depending on the specific proliferation concern; this 

calculates into approximately 20% support for the managerial theory. Of the eight 

enforcement theory variables, none were found to be significant in all of the models, 

while several were significant in some of the models, calculating to roughly 30% support 

for the enforcement theory. Of the two variables that support both theories (foreign aid 

and NGO activity), both were statistically significant in several of the models. Based on 

this rough math, this dissertation again found slightly more support for the enforcement 

theory. 

Subset Analysis: Nuclear-Relevant Countries  

The nuclear-relevant countries saw increased implementation of their obligations 

correlated with increases in bureaucratic capacity, political will, population, and MECR 

and nonproliferation treaty membership. Bureaucratic capacity was significant in the 

expected positive direction, providing support for the managerial argument that a 

country’s bureaucratic ability is important for implementing its nuclear-related 1540 

obligations. Second, political will was also significant in the theorized positive direction, 

indicating that a domestic bureaucratic understanding of and commitment to UNSCR 

1540 is correlated with implementation of these obligations, pursuant to the enforcement 

theory. Finally, the control variables of population and MECR and nonproliferation treaty 
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were also significant and positive, as had been hypothesized. The PPI score analysis 

generally supported these findings, with bureaucratic capacity, foreign policy, and 

population positively correlated with an increased PPI score, all as expected – also 

supporting both the managerial and enforcement theories. 

Subset Analysis: Chemical-Relevant Countries  

Among chemical-relevant states, a norm of international participation, population, 

and MECR and nonproliferation treaty membership were statistically significantly and 

positively correlated with increased implementation of relevant 1540 obligations, all as 

theorized. First, a norm of international participation, an enforcement theory variable, 

was theorized to be positively associated with implementation of obligations. Again, 

increases population and MECR and nonproliferation treaty membership, control 

variables, had been expected to increase implementation. Interestingly, economic 

interests for chemical-relevant states, also an enforcement theory variable, was also 

significantly correlated with increased implementation of chemical weapons-related 1540 

obligations, which provides support for the argument that countries do not see 1540-

related controls as negatively impacting their economic prosperity. The analysis of PPI 

scores supported most of these findings, with bureaucratic capacity, foreign policy, 

population and chemical-relevant MECR and nonproliferation treaty membership 

positively correlated with higher PPI scores. These findings support both the managerial 

and enforcement theories.  
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Subset Analysis: Biological-Relevant Countries  

Among the biological-relevant states, NGO activity and security interests are 

negatively correlated with implementing biological weapons-related 1540 obligations; 

both these findings are inconsistent with the hypothesized relationships. It had been 

expected that an increase in NGO activity, a variable supporting both theories, would be 

correlated with an increase in implementation of 1540 obligations. Again, the variable 

representing NGO activity may include a large number of irrelevant NGOs and therefore 

not have much meaning in terms of its significance for implementation of 1540 

obligations. Similarly, it had been theorized that alliance ties to the United States, an 

enforcement theory variable, would be correlated with strengthened 1540 obligation 

implementation. However, states may not see implementation of 1540 as a major issue in 

their security relationship with the United States, and therefore the existence of such a 

relationship appears to not result in any impetus to implement these obligations. 

Decision-making process, political will, population, and MECR and nonproliferation 

treaty membership are positively correlated with implementing 1540 obligations, 

generally as theorized. An increase in the parity between executive and legislative 

branches of government – used measure of decision-making process, a managerial theory 

variable – was expected to result in the implementation of fewer international obligations 

due to the increase in complexity and time required for the legislative process. Yet, it 

may be that due to the wide-ranging legislative requirements of UNSCR 1540 

implementation, executive decrees are less commonly used and states adopting 1540-

related measures generally need to utilize the full legislative process – and therefore an 



252 

  

increase in parity results in an increase in implementation. In support of the enforcement 

theory, increased political will was also expected to be correlated with enhanced 

implementation of 1540 obligations. PPI analyses supported many of these findings, with 

NGO activity and vulnerability to terrorism correlated with decreased PPI scores, while 

foreign policy and population were positively correlated; these results can be interpreted 

to support both the managerial and enforcement theories.  

Subset Analysis: Transit/Transshipment-Relevant Countries  

For the larger group of transit/transshipment countries, again NGO activity and  

security interests are negatively correlated with implementation of obligations, the 

opposite of what was theorized. As has been discussed above, it may be the case that the 

variable representing NGO activity, which could be interpreted to support both the 

managerial and enforcement theories, includes many NGOs not particularly relevant to 

implementation of 1540 obligations. The argument for security interests, an enforcement 

theory variable, was that alliance ties with the United States would be correlated with 

increased implementation. As previously discussed, countries may not see 

implementation of the resolution as a significant issue in this security relationship – and 

so this does not lead to any significant pressure to implement these obligations. 

Interestingly, diffusion effects, a control variable, was also negatively correlated with 

implementation, which is the opposite of the findings for this variable in all other issue 

areas in this dissertation. Perhaps countries compete with their neighbors in developing 

transit/transshipment regulations. For instance, if one country has onerous regulations, it 

is conceivable that neighboring countries may be incentivized to adopt less stringent 
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procedures in order to entice transit/transshipment business through their jurisdictions 

instead of their neighbor’s.  

On the other hand, economic capacity, foreign aid, foreign policy, a norm of 

international participation, political will, and population were all positively correlated 

with implementation of relevant 1540 obligations for the larger group of 

transit/transshipment countries, all as theorized. First, more economic capacity, a 

managerial theory variable, was expected to be correlated with more implementation. An 

increase in foreign aid, which supports both theories, was also expected to be correlated 

with increased implementation – although the findings of the time-series analysis tended 

to dispute this theory, so it is interesting that this subset analysis supported the original 

hypothesis. Perhaps there is something specific about foreign aid and this subset of 

countries that makes this relationship positive and significant. Increased foreign policy 

similarity with the United States, a stronger norm of international participation, and 

greater political will specific to 1540 were all enforcement theory variables expected – 

and found – to be correlated with increased implementation of 1540 obligations. 

Moreover, the enforcement theory’s economic interest variable was also positively 

correlated, although it had been hypothesized that countries with more high-tech exports 

would implement fewer of their obligations; again, this may indicate that countries do not 

see 1540-related controls as negatively impacting their economic prosperity. The PPI 

score analysis supported several of these findings; economic capacity, in support of the 

managerial theory, was correlated with an increased PPI score. Diffusion effects were 
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correlated with a decreased PPI score – and again, this seems to be a relationship 

direction specific only to this subset of countries.  

The regression of the more selective group of transit/transshipment countries also 

indicated that NGO activity and security interests were negatively correlated with 

implementing 1540 obligations; this relationship was not theorized. As has been 

discussed several times, the variable representing NGO activity, which could be 

interpreted to support both the managerial and enforcement theories, includes many 

NGOs not particularly relevant to implementation of 1540 obligations and therefore this 

may not be particularly relevant of a finding. And again, the enforcement theory variable 

of security interests hypothesized that alliance ties with the United States would be 

correlated with increased implementation; yet, countries may not feel that 1540 

implementation is a significant issue in this security relationship – or that delivering on 

other issues in the bilateral relationship, such as providing basing rights, actually lessens 

the pressure to implement their 1540 obligations. NAM membership, another 

enforcement theory variable, was also negatively correlated with implementation, as 

theorized. This finding supports the original hypothesis that NAM members are less 

likely to implement their transit/transshipment-related obligations. Bureaucratic capacity, 

a managerial variable, was positively correlated with implementing relevant 1540 

obligations, as had been theorized. Enforcement theory variables of international 

participation and political will, along with the control variables of population and MECR 

and nonproliferation treaty membership, were also all significantly and positively 

correlated with implementing transit/transshipment-related obligations, and all as 
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theorized. And again, the PPI analysis supported many of these findings, with 

bureaucratic capacity, foreign policy, regime type, political will, and population 

correlated with increased PPI scores. On the other hand, vulnerability to terrorism was 

correlated with a decreased PPI score. These PPI results support both the managerial and 

enforcement theories. 

Subset Analysis: Extrapolating Results 

A list of the top four to six countries that were included in the subset analysis and 

could be expected to be potentially especially promising candidates for obligation 

implementation is shown below in Table 26 (See Appendix C for a full list). As above, 

these were determined primarily based on how many of the significant variables countries 

scored “highly” on, defined as being in the top third of countries for each particular 

variable, in addition to the total number of variables for which the countries scored in the 

top third. Only countries that had implemented less than 80% of the relevant obligations 

were considered for the list below. Again, the specific programs and goals of assistance 

provision should be considered when assessing this list. 
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Table 26 Subset Analysis: Top Countries with High-Ranking Characteristics  

Nuclear 

Economic 

Capacity 

(M) 

Bureaucr-

atic 

Capacity 

(M) 

Decision-

making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid (M/E) 

NGO 

Activity 

(M/E) 

Economic 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnerabil

-ity to 

Terrorism 

(E) 

Foreign 

Policy (E) 

Regime 

Type (E) 

NAM 

Member-

ship (E) 

Norm of 

Inter-

national 

Partici-

pation (E) 

Political 

Will (E) 

Percent of 

relevant 

obligation

-ns 

impleme-

nted 

(2015) 

Chile X X X X X  X X   X   X 55% 

Hungary  X X X    X  X X X X X 79% 

Monte-

negro 
  X X  X X   X X X  X 45% 

Israel X X X X     X X  X   68% 

Georgia  X  X  X X   X  X   78% 

Chemical 

Economic 

Capacity 

(M) 

Bureaucra-

tic 

Capacity 

(M) 

Decision-

making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid (M/E) 

NGO 

Activity 

(M/E) 

Economic 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnerabil

-ity to 

Terrorism 

(E) 

Foreign 

Policy (E) 

Regime 

Type (E) 

NAM 

Member-

ship (E) 

Norm of 

Inter-

national 

Partici-

pation (E) 

Political 

Will (E) 

Percent of 

relevant 

obligation

-ns 

impleme-

nted 

(2015) 

Chile  X X X   X X   X   X 45% 

Monte-

negro 
  X X  X X   X X X  X 39% 

Qatar X   X X X X       X 31% 

Saudi 

Arabia 
X   X X X X  X      43% 

Trinidad 

and 

Tobago 

  X X  X X X   X    48% 

Biological 

Economic 

Capacity 

(M) 

Bureaucra-

tic 

Capacity 

(M) 

Decision-

making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid (M/E) 

NGO 

Activity 

(M/E) 

Economic 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnerabil

-ity to 

Terrorism 

(E) 

Foreign 

Policy (E) 

Regime 

Type (E) 

NAM 

Member-

ship (E) 

Norm of 

Inter-

national 

Partici-

pation (E) 

Political 

Will (E) 

Percent of 

relevant 

obligation

-ns 

impleme-

nted 

(2015) 

Indonesia   X X  X  X X      
29% 
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Mongolia   X X  X X X   X    
28% 

 

Nether-

lands 
X X X X      X X X X  75% 

Israel  X X X    X X X  X   63% 

Transit/ 

Transship

ment 

Economic 

Capacity 

(M) 

Bureaucra-

tic 

Capacity 

(M) 

Decision-

making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid (M/E) 

NGO 

Activity 

(M/E) 

Economic 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnerabi-

lity to 

Terrorism 

(E) 

Foreign 

Policy (E) 

Regime 

Type (E) 

NAM 

Member-

ship (E) 

Norm of 

Inter-

national 

Partici-

pation (E) 

Political 

Will (E) 

Percent of 

relevant 

obligation

-ns 

impleme-

nted 

(2015) 

Monaco X   X X X  X  X  X  X 47% 

Bahrain X X  X  X X X X     X 8% 

Armenia    X  X X X  X  X  X 66% 

Panama X   X  X X   X X   X 24% 

Qatar X X  X X  X X      X 10% 

Saudi 

Arabia 
X   X X  X X X     X 8% 
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The same manipulations identifying how realistic changes in these variables 

could lead to a projected realistic change in the number of obligations implemented (see 

Table 15) carried out in the Chapter Six country vignettes, as well as earlier in this 

chapter, were also carried out on the countries highlighted in Table 25. These results are 

shown in Table 27 below. This indicates the predicted change in obligations implemented 

if capacity and assistance programs are oriented towards improving a target country’s 

scores for some of these key variables. For comparison, the actual change in obligations 

implemented between 2006 and 2015 is also listed in the table. 
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Table 27 Top Countries with High-Ranking Characteristics: Manipulation Results 

 

Discussion and Conclusions 

The quantitative analyses of UNSCR 1540 implementation carried out in this 

dissertation have, hopefully, contributed to an improved understanding of what country 

characteristics are correlated with implementation of obligations. These findings can help 

                                                 
90 This column, utilizing the regression equation, shows how many additional obligations the country 

would be expected to implement in the future based on 2015 data, in a reasonable manipulations scenario, 

compared to the base scenario (the number of obligations the country was expected to implement based on 

the regression equation and 2015 data). As with China in the vignettes section, this manipulation can lead 

to some non-realistic results, such as more than 100% implementation. 
91 2008 data used for Trinidad and Tobago  

Country Predicted Change in Total 

Number of Subset-Relevant 

Obligations Implemented, 

Manipulation Scenario, 

Future90 

Actual Increase in 

Subset-Relevant 

Obligations 

Implemented, 2006-2015 

Total Subset-Relevant 

Obligations 

Implemented, 2015 

Nuclear    

Chile 56 51% 45 41% 61 55% 

Hungary 62 56% 25 22% 87 79% 

Montenegro 31 28% -6 -5% 50 45% 

Israel 31 28% 59 54% 75 68% 

Georgia 30 27% 70 64% 86 78% 

Chemical       

Chile 34 31% 42 39% 49 45% 

Montenegro 14 13% -10 -9% 42 39% 

Qatar 15 14% 23 21% 33 31% 

Saudi Arabia 15 14% 10 9% 46 43% 

Trinidad and Tobago91 21 19% 3 3% 52 48% 

Biological       

Indonesia 32 31% 15 14% 30 29% 

Mongolia 13 13% 24 23% 29 28% 

Netherlands 116 100% 16 15% 78 75% 

Israel -131 -100% 52 50% 65 63% 

Transit/Transshipment       

Monaco 29 19% 71 46% 73 47% 

Bahrain 57 37% 12 8% 12 8% 

Armenia 145 93% 43 28% 103 66% 

Panama 88 56% 34 22% 37 24% 

Qatar 64 41% 12 8% 15 10% 

Saudi Arabia 62 40% 4 3% 13 8% 
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policymakers and assistance providers in determining (1) which countries’ 

implementation efforts to support through capacity building and assistance provision, 

focusing on those countries with the necessary constellation of characteristics to 

successfully implement their obligations; and (2) identify which countries do not have 

these key characteristics and focus initial assistance provision on building these 

characteristics.  

 Furthermore, the quantitative analyses in this dissertation have further focused on 

determining that the most important countries that maintain WMD-relevant materials and 

industries and/or are transit/transshipment locales have implemented a higher percentage 

– though not all – of their relevant obligations, when compared with the international 

community as a whole. The dissertation also identified the specific characteristics 

associated with implementation of 1540 obligations by these subsets of countries. 

Identifying the key WMD-relevant countries and their implementation levels of key 

obligations provides a better idea of where to focus assistance and diplomatic efforts in 

the future. Again, these findings show assistance providers what countries have the 

identified relevant characteristics already and therefore may be particularly good targets 

for assistance. Knowing the key characteristics associated with implementation also helps 

assistance providers focus their capacity-building programs on building these 

characteristics in countries do not currently demonstrate them but that are important in 

terms of risk profile or for political or institutional reasons.  
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UNSCR 1540 and International Compliance Theory 

All of these country characteristics were also assessed through the lens of two 

competing understandings of international compliance – the enforcement and managerial 

theories. Each of these theories suggests different strategies and tactics to promote 

implementation, and address non-implementation, of obligations. The findings of this 

dissertation do not exclusively support one of the other of these two theories, but instead 

provide support for both.  

Therefore, because both theories were empirically supported by the analyses 

conducted in the preceding chapters, the primary policy prescription of this dissertation is 

that the best strategies to increase UNSCR1540 implementation should incorporate 

methods from both the enforcement and managerial models, depending on the specific 

context (Frischmann 2003, 749; Dorn and Fulton 1997; Abbott and Snidal 2000, 425; 

Young 1979, 22-25; Hovi 2005, 130-131; Wettestad 2005, 226; Tallberg 2002). Table 27 

below summarizes the primary methods of both theories, as has previously been 

elucidated in Chapter Three. Of course, this dissertation is not the first study to recognize 

that international compliance theory is not, in reality, an “either-or” decision and that 

combining strategies from both theories can be both complementary and mutually 

reinforcing. However, this dissertation is the first to do so in the UNSCR 1540 context 

and the nonproliferation realm more generally (Tallberg 2002, 610). The environmental 

literature, as one example of particular relevance to this dissertation, has found that the 

threat of sanctions can often make managerial capacity-building strategies more effective 

(Brown Weiss and Jacobson 1999, 43). 
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Table 28 Managerial and Enforcement Theory-Derived Strategies for Compliance and Implementation 

Managerial Enforcement 

• Capacity building: technical, political, 

and bureaucratic (organizational 

strengthening, institutional reform, 

human resource development) 

• Financial assistance 

• Technical assistance 

• Facilitate iterative interaction of 

discourse, consultation, and persuasion 

(“jawboning”) 

• Increased education and awareness 

raising with governments and/or private 

sector  

• Rule specification 

• Positive incentives  

• Systems for implementation review 

(reduce transaction costs and uncertainty 

and promote learning) 

• “Soft” negative sanctions like the 

publishing reports on noncompliance  

• Threaten and/or use economic sanctions  

• Military intervention 

• Offer incentives 

• Withhold promised incentives  

• Link issues in different areas with 

specific repercussions 

• Leverage security ties 

• Social opprobrium / reputational costs 

• Increase monitoring (and transparency) 

 

Compliance systems incorporating aspects of both theories are likely to be 

particularly effective, when compared with compliance systems relying only on 

enforcement or managerial strategies (Tallberg 2002). Different strategies, 

complementing and mutually reinforcing, are more appropriate in the various stages of 

the implementation process, starting with managerial approaches to build capacity and 

then utilizing enforcement approaches to re-direct states that are willfully not complying 
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back onto a path of increased implementation (Borzel 2003, 220; Young 1999, 97; Luck 

2004, 316-328; Tallberg 2002, 614). Utilizing the wrong strategy in the wrong situation 

could actually exacerbate the problem, such as sanctioning a country that may wish to 

comply but simply lacks the capacity to do so (Borzel 2003, 220). Young, who argues for 

the primacy of managerial strategies, writes “it is naïve to think that enforcement will 

never be needed to achieve adequate levels of compliance with the rules of international 

regimes” (Young 1999, 100).  Flexibility and adaptability, in addition to utilizing a range 

of tools and a range of stakeholders and partners, are all key in working with countries to 

increase their implementation of the resolution, rather than fully adhering to one school 

of compliance theory over the other (Luck 2004, 316-328). 

Of course, it may not always be simple to immediately determine if a country is 

not implementing its obligations due to a lack of capacity, pursuant to the managerial 

theory, or a lack of will, pursuant to the enforcement theory – and, therefore, which 

strategies to utilize in engaging that country on issues of 1540 implementation. Jacobson 

and Weiss argue that the key to increasing compliance is to identify both states’ intention 

and capacity to comply with their obligations. States that have strong intention and 

capacity to comply will need only minimal incentives or sanctions to nudge them into 

implementation. States with the intention to comply but lacking in capacity will more 

likely require managerial strategies for dealing with compliance, focusing on persuasion 

and positive incentives to build bureaucratic and economic capacity. States with low 

interest in complying and a high capacity are more likely to be candidates for 

enforcement strategies, such as naming-and-shaming and more punitive measures such as 
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sanctions. Finally, states with low intention to comply as well as low capacity will also be 

best addressed through a mix of managerial-based incentive strategies to build their 

capacity to implement obligations as well as enforcement-based strategies such as 

sanctions to further encourage implementation (Jacobson and Weiss 1998b, 548-551; 

Cameron, Werksman, and Roderick 1996). A rough categorization of the different 

strategies, based on varying levels of intent and capacity, is depicted below in Table 29. 

 

Table 29 Potential Categorization of Managerial and Enforcement Theory-Derived Strategies for Compliance 

and Implementation 

 Intent 

High Low 

Capacity High Managerial: 

• Facilitate iterative interaction of discourse, 

consultation, and persuasion (“jawboning”) 
• Increased education and awareness raising 

with governments and/or private sector  
• Rule specification 
• Positive incentives 
• Systems for implementation review (reduce 

transaction costs and uncertainty and 

promote learning) 

Enforcement 

• Threaten and/or use 

economic sanctions  
• Military intervention 
• Social opprobrium / 

reputational costs 

• Increase monitoring 

(and transparency) 
• Link issues in different 

areas with specific 

repercussions 

Low Managerial: 

• Capacity building: technical, political, and 

bureaucratic (organizational strengthening, 

institutional reform, human resource 

development) 
• Financial assistance 
• Technical assistance 
• Positive incentives 
•  “Soft” negative sanctions like the publishing 

reports on noncompliance  

Enforcement 

• Offer incentives 
• Withhold promised 

incentives  
• Leverage security ties 

 

 

These arguments point to the vital importance of conducting an initial in-depth 

assessment prior to offering a country assistance in implementing its 1540 obligations. 
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Such an assessment can not only identify the specific gaps in a country’s implementation 

of the resolution and what programs are most urgently needed, but can also determine 

where the specific country falls on this compliance continuum and therefore identify 

which combination of managerial and enforcement strategies are best suited to that 

country’s situation. Moreover, a country’s social and cultural contexts of these efforts 

must be taken into account, especially in assessing assistance provision (Moon 2004, 63-

89).  Many providers and programs do not engage in an adequate initial needs assessment 

of the actual reasons for a country’s limited capacity, providing technologies or 

procedures to address an implementation gap when the real issue may be basic 

bureaucratic dysfunction. This is often the case when donors have an established 

assistance program and look for countries to which this program can be applied – instead 

of basing the assistance provision on a specific country’s needs and situation – or when 

donors have an established relationship with partner countries and offer assistance based 

on the relationship, not on an actual assessment of need or receptivity (Perry 2019, 22). 

Assistance provision should take into account country characteristics and reasons for 

limited implementation of obligations – and research into a target country’s 

implementation experiences and specific characteristics is required in order to take these 

contextual considerations into account (Checkel 2001; VanDeveer and Dabelko 2001, 24-

25; Perry 2019, 19). Assistance programs should take care to ensure that assistance is 

tailored to a country’s needs and is not simply exporting the provider’s system to the 

recipient without considering whether that system would actually work in the local 

context (Perry 2019, 21-22).  
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UNSCR 1540 Implementation Strategies to Date 

So how do these theories specifically relate to the implementation history of 

1540? To date, the Committee, Group of Experts, and international community have 

employed a number of managerial techniques to increase compliance with the resolution 

worldwide. The 1540 Committee has attempted to facilitate bilateral and multilateral 

provision of assistance, including capacity building as well as financial and technical 

assistance. Through the establishment of the country matrix process, the 1540 Committee 

and Experts have provided rule specification. Developing the matrices on a regular basis 

is a system for implementation review – although this system could be improved with a 

more regularized process of the matrices, updating these assessments every three years or 

doing one third of the matrices each year on a rotating basis. Publishing the matrices on 

the 1540 Committee website is a “soft” negative sanction, allowing the identification of 

which countries are highly noncompliant.  Since 2004, the Committee and Experts have 

also engaged in considerable education and awareness-raising around the world to help 

countries understand what the resolution is and the range of activities states should 

undertake in order to fully implement 1540.  

Along similar lines the Committee and Experts have also engaged in extensive 

“jawboning,” or persuading a state to change its ways and implement its obligations 

through an iterative discourse involving argument, exposition, and persuasion bringing 

together international organization representatives, country officials, and the public 

(Chayes, Chayes, and Mitchell 1998, 62; Chayes and Chayes 1995, 25). Improvements to 

this process could be made through improved explanation of the linkages between 
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implementing certain 1540 obligation sets, such as strategic trade controls or enhancing 

biosecurity, and how this implementation can have “dual-use” benefits on other issue 

areas that countries may care more about, such as promoting economic development, 

technological development, citizen security, drug and arms control, public health, and 

control of money laundering and terrorist activity (Finlay et al 2010, 24-30; Riggle and 

McGinley 2013, 34; Stott and Broodryk, 2014, 46-47). 

UNSCR 1540 Implementation for the Future 

However, even in the likely many cases of unintentional noncompliance, we are 

still in a situation in which most states have not fully implemented their 1540 obligations. 

This contributes to ongoing gaps in international defense against the threat of WMD 

proliferation to non-state actors. As such, it appears that that these managerial strategies 

have proven to be inadequate policy prescriptions for the nonproliferation issue area; the 

international community may want to consider adding enforcement strategies to the 

toolkit deployed to increase implementation of the resolution worldwide (Moon 2004, 63-

89; luck (2004, 316-328).  Of the enforcement strategies listed in Table 28 above, it is 

unlikely that the 1540 Committee would agree – or individual state actors would 

determine that 1540 implementation by other countries was crucial enough to their own 

security interests – to threaten or use economic sanctions or engage in any sort of military 

intervention. These less realistic strategies aside, I would suggest the following four 

recommendations for the 1540 Committee, assistance providers, and the international 

community more broadly: 
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1. Monitoring and Transparency: One enforcement strategy that could likely be 

easily and palatably utilized in the 1540 context is increasing monitoring and 

transparency through more regularized matrix development. Moreover, the Experts could 

travel to the countries that are particularly poor in implementing their 1540 obligations 

and engage in their own investigations into implementation, which would increase 

monitoring in the regime.  

2. Incentives: Another enforcement strategy that could be adopted is increased 

analysis of the matrices to publicly “name and praise” (positive incentive) as well as 

“name and shame” (negative incentive) countries based on their 1540 implementation 

assessments. Furthermore, these determinations could be extensively publicized through 

UN and media reporting, enhancing the reputational incentives for implementation. 

Beyond the UN, other international organizations or countries that believe global 1540 

implementation is important could also offer certain incentives, such as an improvement 

in trade-partner status, preferential loan terms, or other economic benefit, to induce other 

countries to take steps in implementing the resolution. Offering positive incentives is one 

tactic that accords with both the enforcement and managerial theories. Similarly, any 

incentives that have been promised already, perhaps as rewards for positive actions in 

other issue areas, could be withheld pending additional movement in implementing 1540 

obligations. Alternatively, countries already receiving such benefits could be incentivized 

to improve implementation if the benefit provider – an international organization or 

another country – threatens to take away those benefits or even take a negative step like 

downgrading trade-partner status. Countries such as the United States who provide 



269 

  

security assistance to other states around the would could leverage these relationships and 

insist that poor implementers improve their track record or receive a downgrade in their 

security relationship.  

3. Regional Assistance Programs: Beyond the dissertation findings related to 

international compliance theory, there are two other important conclusions. First, the 

time-series analysis conducted above also found strong support for the control variable 

representing geographic diffusion effects. This means countries are more likely to 

implement 1540-relevant measures if their neighbors have implemented their own 

obligations. This geographic diffusion takes place when policy choices are 

interdependent – meaning that one country’s choices can influence the decisions of its 

neighbors (Braun and Gilardi 2006; Gilardi 2010, 2012). It follows that regional and 

subregional organizations may be especially important in both promoting implementation 

of 1540 and in disseminating information regarding other members’ concrete steps 

towards implementing the resolution (Hess and Marcus 2019; Finlay et al 2010, 27-29). 

Such organizations can promote 1540 implementation in ways that increase feelings of 

ownership and investment, framing proliferation as a “we,” not an “them” problem 

(Bergenas 2008, 377). They may also be best placed to convince their members of 

beneficial linkages between nonproliferation instruments such as export controls and 

economic development (Ogilvie-White 2008, 72; Beck 2013; Finlay et al 2010).  

Furthermore, regional organizations, and in particular regional coordinators employed by 

such organizations, can assist in addressing the local bureaucratic capacity gaps many 

countries face; develop a regional point-of-contact network; organize and coordinate 



270 

  

1540-related assistance at a regional and/or bilateral level; leverage existing regional 

mechanisms and approaches to promote increased implementation; and better understand 

and identify implementation strategies to best address and leverage the differing 

capacities, needs, priorities, and other considerations of a specific region (Hess and 

Marcus 2019).  

4. Prioritization: Finally, a strategy of prioritization may be an important interim 

step for the 1540 Committee and the international community, as full implementation of 

1540 obligations by all states remains a distant goal (Crail 2006, 383; Gahlaut 2019). 

Ensuring that the key WMD-relevant countries have implemented their relevant 1540 

obligation subsets should be a priority for assistance providers. Prioritization is also 

important for countries themselves, as they determine which obligations to implement in 

the near future. As a strategy concentrating on the states of particular importance for the 

implementation of 1540 – and on which obligations are most relevant for them to fulfill – 

is unlikely to be politically realistic at the UN level, states and international organizations 

providing assistance and capacity building should incorporate these priorities in their own 

programs (Crail 2006, 383-84). 

Final Thoughts and Future Directions 

Utilizing a treaty compliance framework, this dissertation has distilled a number 

of state-specific factors that are correlated with implementation of UNSCR 1540. In 

particular, economic capacity, foreign aid percentage, NGO activity, alliance ties to the 

United States, political will, and having WMD materials/industries and/or 

transit/transshipment status were identified as significantly correlated with countries 
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implementing their 1540 obligations over time. Additional quantitative analyses 

identified the specific characteristics associated with implementation over time of 

legislative obligations, enforcement obligations, and obligations broken down by WMD-

specific subtype. Moreover, the dissertation assessed whether states of particular concern 

for WMD proliferation – including states that have significant stocks of WMDs or 

materials that could be used as or for the production of WMDs, states of concern for the 

development of these weapons, and transit/transshipment hubs – have fulfilled the key 

obligations under the resolution that would contribute towards reducing the risk of 

proliferation worldwide. These analyses should allow the UN, other international and 

regional organizations, and bilateral and multilateral assistance providers to better target 

their efforts to increase implementation of 1540 around the world. 

Throughout these results, the variables found to be significantly correlated with 

implementation together support both the managerial and enforcement theories. This 

implies that specific strategies derived from both theories, in combination, and 

complementing each other, could be utilized to better improve implementation of the 

resolution worldwide. This approach is likely more appropriate given the various stages 

of the implementation process as well as depending on the specific reasons as to why a 

country is not implementing its obligations. To date, the UN and the international 

community have primarily utilized managerial strategies to encourage implementation of 

the resolution; it may be time to expand the strategy toolkit to include concepts derived at 

least in part from the enforcement theory, such as increasing monitoring and 

transparency, offering positive incentives, withholding incentives that had previously 
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been offered, linking lack of progress in 1540 with repercussions in other issue areas, and 

increasing reputational impact for both those effectively implementing and those not 

implementing the resolution. In addition, the control variable representing diffusion 

effects – the idea that countries are more likely to implement 1540-relevant measures 

when their neighbors have implemented their obligations – also points to the important 

role that regional organizations can and perhaps should play in enhancing implementation 

of 1540. Finally, this dissertation suggested a strategy of prioritization, both in terms of 

specific obligations to implement first as well as which countries should be on the top of 

the list to focus implementation efforts. 

These findings were then translated into the identification of several groupings of 

“top tier” countries, as depicted in Tables 24 and 27 that already display a high number of 

the key characteristics correlated with increased implementation of 1540 obligations – as 

identified in the statistical analysis. Therefore, these countries may be particularly good 

candidates for assistance provision, as they may be more likely to implement their 

obligations than countries that do not demonstrate a high number of these characteristics. 

At the same time, identification of key country characteristics can also be useful for 

bettering targeting assistance provision in a second way – if a certain state is determined 

to be particularly important for 1540 implementation or for other reasons to a particular 

assistance provider, these identified characteristics may need to first be strengthened prior 

to the provision of 1540-specific capacity building assistance.  

In the secondary analysis, this dissertation also found that countries of particular 

importance to the risk of WMD proliferation – those maintaining WMD-specific 
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industries and/or materials or serve as important global transshipment points – have 

implemented a substantive portion of their WMD subset-specific 1540 obligations since 

the adoption of the resolution, and are at an overall higher rate of implementation than the 

international community as a whole. For instance, chemical materials-relevant countries 

have implemented 67% of the relevant 1540 obligations as of 2015, compared with only 

35% implementation in the 2006/2008 period. This is good news and implies that 1540 is 

contributing to improved global defenses against proliferation. Yet, such progress has 

been slow and there is still much work to be done.   

While this dissertation has provided a substantive quantitative base upon which to 

analyze countries’ implementation of their 1540 obligations over time, additional 

analyses would provide a more complete picture. The work conducted herein was 

primarily quantitative; however, qualitative studies are crucial to better understand why 

many of the factors identified in this dissertation are important in implementing 

obligations. Furthermore, case studies that can tease out the experiences of certain outlier 

countries would also be very instructive for helping countries that are in similar situations 

increase their implementation. For instance, case studies could focus on countries that 

have implemented many more obligations than expected, like Malaysia was seen to do in 

the vignettes chapter, or on countries that have implemented many fewer obligations than 

expected. The specific interplay of the identified country-specific factors and their 

relative importance was not something that could clearly be captured in the quantitative 

analyses.  
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 Furthermore, this dissertation is based on four snapshots of data provided by the 

1540 Committee in the country matrices. This is a huge amount of data to work with and 

provides a solid initial understanding of trends and patterns in implementation of 1540 

obligations over time. However, additional data – specifically, additional sets of updated 

matrices released by the 1540 Committee – would further supplement this analysis and 

allow even more solid conclusions on trends and patterns to be drawn from the analysis. 

Therefore, updating the analyses done in this paper when additional data becomes 

available is another future opportunity to extend and build upon the work done in this 

dissertation.   

 Global implementation of UNSCR 1540 is of paramount importance for the 

international community. It is to be hoped that international organizations and assistance 

providers can identify specific lessons and strategies from the research conducted in this 

dissertation and applies these findings to both the further development of the international 

nonproliferation framework as well as to the increased implementation of these 

obligations worldwide.
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APPENDIX A: LIST OF REQUIREMENTS DEFINED BY THE 1540 

COMMITTEE TO CLARIFY THE OBLIGATIONS UNDER UNSCR 1540 

The 1540 Committee has determined that states should have legal and enforcement 

provisions in place for the measures outlined in this table in order to fully implement 

their 1540 obligations. While not all of the measures are specifically named in the 

resolution, the Committee generally considers the measures necessary to achieve the 

obligations as laid out in the resolution. A sample matrix page has been provided after the 

table below. 

 

Category Operative 

Paragraphs 

Measures 

International 

Treaties and 

Instruments 

OP 1 and related 

matters from OP 5, 

OP 6, OP 8 (a), (b), 

(c) and OP 10 

• Nuclear Non-Proliferation 

Treaty (NPT) 

• Nuclear Weapons Free Zone/ 

Protocol(s) 

• Convention for the 

Suppression of Acts of Nuclear 

Terrorism 

• Convention on Physical 

Protection of Nuclear 

Material (CPPNM) 

• 2005 Amendment to the 

CPPNM 

• Comprehensive Nuclear- Test-

Ban Treaty (CTBT) 

(not in force) 

• Chemical Weapons 

Convention (CWC) 

• Biological Weapons 

Convention (BWC) 
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• Geneva Protocol of 1925 

• Other Conventions/Treaties 

• International Atomic Energy 

Agency (IAEA) 

• Hague Code of Conduct 

(HCOC) 

• Other Arrangements 

• General statement on 

non-possession of WMD 

• General statement on 

commitment to disarmament 

and non- 

proliferation 

• General statement on non-

provision of WMD and related 

materials to non-State actors   

WMD prohibitions 

(NW, CW, BW) 

OP2 • Manufacture/produce 

• Acquire 

• Possess 

• Stockpile/store 

• Develop 

• Transport 

• Transfer 

• Use 

• Participate as an accomplice in 

abovementioned activities 

• Assist in abovementioned 

activities 

• Finance abovementioned 

activities 

• Abovementioned activities 

related to means of delivery 

• Involvement of non-State 

actors in abovementioned 

activities   

Account for/ Secure/ 

Physically protect 

WMD – NW, CW, 

BW 

OP 3 (a) and (b) • Measures to account for 

production 

• Measures to account for use 

• Measures to account for 

storage 

• Measures to account for 

transport 

• Other measures for accounting 
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• Measures to secure production 

• Measures to secure use 

• Measures to secure storage 

• Measures to secure 

transport 

• Other measures for securing 

• Regulations for physical 

protection of facilities/ 

materials/ transports 

• Licensing/registration of 

installations/facilities/ 

persons/entities/use/ handling 

of materials 

• Reliability check of personnel 

• Measures to account 

for/secure/ physically protect 

means of delivery   

Account for/ Secure/ 

Physically protect 

WMD – NW-

specific 

OP 3 (a) and (b) • National regulatory authority 

• IAEA Safeguards Agreements 

• IAEA Code of Conduct on 

Safety and Security of 

Radioactive Sources 

• Supplementary Guidance on 

the Import and Export of 

Radioactive Sources of the 

Code of Conduct on the Safety 

and Security of 

Radioactive Sources 

• IAEA Incident and Trafficking 

Database 

• Other Agreements related to 

IAEA 

• Additional national 

legislation/regulations related 

to nuclear 

materials including CPPNM  
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Account for/ Secure/ 

Physically protect 

WMD – CW-

specific 

OP 3 (a) and (b) • National CWC authority 

• Reporting Schedule I, II 

and III chemicals to OPCW 

• Account for, secure or 

physically protect “old 

chemical weapons” 

• Other legislation/ regulations 

controlling chemical materials 
 

Account for/ Secure/ 

Physically protect 

WMD – BW-

specific 

OP 3 (a) and (b) • Regulations for genetic 

engineering work 

• Other legislation/ regulations 

related to safety and security of 

biological materials  
 

Controls - NW, CW 

and BW 

OP 3 (c) and (d) and 

related matters from 

OP 6 and OP 10 

• Border control 

• Technical support of 

border control measures 

• Control of brokering, trading in, 

negotiating, otherwise assisting 

in sale of goods and technology 

• Enforcement 

agencies/authorities 

• Export control legislation in 

place 

• Licensing provisions 

• Individual licensing 

• General licensing 

• Exceptions from licensing 

• Licensing of deemed 

export/visa 

• National licensing authority 

• Interagency review for licenses 

• Control lists 

• Updating of lists 

• Inclusion of technologies 

• Inclusion of means of 

delivery 

• End-user controls 

• Catch all clause 

• Intangible transfers 

• Transit control 

• Trans-shipment control 

• Re-export control 

• Control of providing funds 

• Control of providing 

transport services 
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• Control of importation 

• Extraterritorial 

applicability   

Control lists, 

Assistance, 

Information 

OP 6, 7 and 8 (d) • Control lists - items (goods/ 

equipment/ 

materials/ technologies) 

• Control lists - other 

• Assistance offered 

• Assistance requested 

• Point of Contact for 

assistance 

• Assistance in place 

(bilateral/multilateral) 

• Work with and inform industry 

• Work with and inform the 

public 

• Point of Contact 
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Example Matrix Page (Afghanistan 2015, OP2) 

  



281 

  

APPENDIX B: TIME-SERIES REGRESSIONS, TWO-WAY FIXED EFFECTS  

                                                 
92 Country and time fixed effects 
93 Country and time fixed effects 
94 The 2-way fixed effects negative binomial regression did not converge 
95 The 2-way fixed effects negative binomial regression did not converge 

 

 
All obligations Legislative obligations 

Enforcement 

obligations 

Nuclear Obligations Chemical Obligations Biological 

Obligations 

Explanatory 
Variables 

OLS 
with 

2-way 

FE92 

Neg. 
Binom. 

2-way 

FE93 

OLS 
with 

2-way 

FE 

Poisson 

2-way 
FE 94 

OLS 
with 

2-way 

FE 

Neg. 
Binom. 

2-way 

FE 

OLS 
with 

2-way 

FE 

Poisson 

2-way 
FE95 

OLS 
with 

2-way 

FE 

Neg. 
Binom. 

2-way 

FE 

OLS 
with 

2-way 

FE 

Neg. 
Binom. 

2-way 

FE 

Economic 

Capacity (M) 

-8.96** 
0 .13 
*** 

-1.12 0.25*** 
-8.09 
*** 

0.13 
*** 

-1.79 0.19*** -3.27** 0.13*** 
-4.40 
*** 

0.19*** 

(4.46) (0 .03) (2.23) (0.03) (2.50) (0.04) (1.68) (0.03) (1.68) (0.04) (1.53) (0.05) 

Bureaucratic 

Capacity (M) 

2.80 -0.03 1.45 -0.02 1.28 -0.04 0.30 -0.03 1.10 -0.03 1.20 -0.04 

( 3.03) (0 .03) (1.54) (0.02) (1.70) (0.03) (1.12) (0.02) (1.15) (0.03) (1.07) (0.03) 

Decision-

making 

Process (M) 

-1.42 0 .04 -0.16 0.02 -1.21 0.04 -0.24 0.04* -0.34 0.05 -0.77 0.03 

( 2.27) (0 .03) (1.11) (0.02) (1.28) (0.04) (0.80) (0.02) (0.89) (0.04) (0.85) (0.05) 

State in 
Conflict (M) 

-7.90** 0 .02 -2.49 0.001 
-5.32 

*** 
-0.01 -2.43** -0.03 

-3.72 

*** 
0.06 -1.63 0.10* 

( 3.39) (0 .05) (1.70) (0.02) (1.88) (0.06) (1.25) (0.03) (1.28) (0.05) (1.18) (0.06) 

Foreign Aid 

(M/E) 

-3.76 
-0.47 

*** 
-3.82 

-0.43 

*** 
0.05 

-

0.35** 
12.00 

-0.27 

*** 
-6.89** 

-0.61 

*** 
0.83 -0.46** 

( 8.03) (0 .18) (4.03) (0.07) (4.49) (0.17) (2.96) (0.09) (3.08) (0.19) (2.82) (0.23) 

NGO Activity 
(M/E) 

-0.05** 
-0.0004 

*** 
-0.03*** 

-0.001 

*** 
-0.02* 

-
0.0004

*** 

-0.02** 
-0.001 

*** 

-0.03 

*** 

-0.001 

*** 
-0.01 

-0.001 

*** 

(0 .02) 
(0 

.0001) 
(0.01) 

(0.0001
) 

(0.01) 
(0.000

1) 
(0.01) 

(0.0001
) 

(0.01) (0.001) (0.01) 
(0.0001

) 

Economic 

Interests (E) 

0 .0001 -0.0001 -0.0002 
-

0.00004 
0.0002 

-

0.0002 
0.003 0.001 -0.003 -0.0002 -0.001 -0.0001 

(0 .02) 
(0 

.0004) 
(.008) (0.000) (0.01) 

(0.000

4) 
(0.007) 

(0.0002

) 
(0.01) 

(0.0004

) 
(0.01) 

(0.0004

) 



282 

  

Security 

Interests (E) 

Omitte

d 

0.54*** 
Omitted Omitted 

Omitted 
0.77 
*** 

Omitted Omitted Omitted 0.49*** Omitted 0.44*** 

(0.12)  (0.14)    (0.16)  (0.17) 

Vulnerability 
to Terrorism 

(E) 

0 .004 
0 .0001 

* 
-0.001 

-

0.00002 
0.005 

0.0002

** 
0.002 0.00003 0.0003 

0.0001 

** 
0.002 0.0001 

0 .005 
(0 

.0001) 
(0.003) 

(0.0000
3) 

(0.003) 
(0.000

07) 
(0.002) 

(0.0000
4) 

(0.002) 
(0.0001

) 
(0.002) 

(0.0001
) 

Foreign 
Policy (E) 

18.28 -0.13 3.36 
-0.35 

*** 
16.06** -0.10 7.54 

-0.24 

*** 
4.71 -0.04 7.81* -0.03 

( 

13.17) 
(0 .13) ( 6.62) (0.08) (7.30) (0.16) (4.83) (0.09) (4.98) (0.14) (4.62) 0.16 

Regime Type 

(E) 

-0.42 0 .008 -0.42 -0.005 -0.02 0.01 -0.26 -0.01 -0.05 -0.003 -0.14 -0.01 

(0.88) (0.01) (0.43) (0.01) (0.40) (0.01) (0.31) (0.01) (0.36) (0.01) (0.31) (0.02) 

NAM 

Membership 
(E) 

10.23* 
-0.35 

*** 
6.17** 0.03 4.13 

-0.45  

*** 
4.57** 0.06 0.85 

-0.45 

*** 
4.78** 

-0.42 

*** 
(5.81) (0.06) (2.92) (0.03) (3.24) (0.06) (2.15) (0.04) (2.22) (0.06) (2.03) (0.07) 

Norm of 

International 

Participation 
(E) 

-7.97 -0.08 -3.72 -0.04 -3.94 -0.08 0.26 0.06 -4.50 -0.16 -2.97 -0.24 

( 8.53) (0.14) (4.29) (0.06) (4.74) (0.16) (3.14) (0.08) (3.25) (0.14) (2.98) (0.16) 

Political Will 

(E) 

Omitte

d 

0.06* 
Omitted Omitted 

Omitted -0.05 Omitted Omitted Omitted 0.07* Omitted 0.14*** 

(0.03)  (0.03)    (0.04)  (0.05) 

Relevant 

WMD 
Materials/ 

Industries/ 

Transit (E) 

Omitte

d 

0.12*** 

Omitted Omitted 

Omitted 
0.20 

*** 
Omitted Omitted Omitted -0.01 Omitted -0.03 

(0.05)  (0.05)    (0.06)  (0.07) 

Population 

(C) 

-0.0001 
0.00000

01 
-0.0001 

-

0.00000

3*** 

0.00002 
0.0000

001 
0.00003 

-

0.00000

3*** 

-
0.00002 

-

0.00000

1** 

-0.0001 
0.00000

01 

(0 

.0001) 

(0.0000

003) 
(0.0001) 

(0.0000

01) 
(0.0001) 

(0.000

0003) 

(0.0001

) 

(0.0000

01) 

(0.0001

) 

(0.0000

01) 

(0.0001

) 

(0.0000

01) 

Multilateral 
Export 

Control 

Regime 

Membership 

(C) 

Omitte

d 

1.89*** 

Omitted Omitted 

Omitted 
1.77 
*** 

Omitted Omitted Omitted 4.98* Omitted 3.20*** 

(0.20)  (0.23)    (3.13)  (0.44) 

Nonproliferat-
ion Treaty 

Membership 

(C) 

-4.29 0.25*** -1.17 0.24*** -3.00 
0.30  
*** 

-0.04 0.23*** -1.99 0.24*** -2.17 0.17** 

( 4.38) (0.06) ( 2.20) (0.03) (2.45) (0.07) (1.62) (0.04) (1.68) (0.07) (1.54) (0.08) 

Diffusion 

Effects (C) 

0 .26 

*** 

0 .001 

*** 
0.31*** 

0.005 

*** 
0.22*** 

0.001 

** 
0.29*** 0.01*** 0.22*** 

0.003 

*** 
0.22*** -0.001 

(0 .04) 
(0 

.0003) 
(0.04) 

(0.0004
) 

(0.04) (0.001) (0.04) (0.001) (0.04) (0.001) (0.04) (0.001) 
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Year FE Yes Yes Yes Yes Yes Yes Y Y Y Y Y Y 

Constant 140.07 -0.63 39.49 n/a 99.88 -0.94 24.80 n/a 58.87 n/a 59.95 -0.84 

N 
191 

(1,745 

obs) 

187 
(1,734 

obs) 

191 
(1,745 

obs) 

187 
(1,734 

obs) 

191 
(1,747 

obs) 

187 
(1,736 

obs) 

191 
(1,747 

obs) 

187 
(1,736 

obs) 

191 
(1,747 

obs) 

186 
(1,728 

obs) 

191 
(1,745 

obs) 

185 
(1,718 

obs) 

* p<0.1, ** p<0.05, *** p<0.01 

Standard errors are in parentheses. 
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APPENDIX C: COUNTRIES IN THE TOP TIER OF EACH VARIABLE96 

Time-Series Analysis – Countries with High-Ranking Characteristics  

 

Country 

Economi

c 

Capacity 

(M) 

Bureauc

ratic 

Capacity 

(M) 

Decision

-making 

Process 

(M) 

State in 

Conflict 

(M)* 

Foreign 

Aid 

(M/E) 

NGO 

Activity 

(M/E) 

Economi

c 

Interests 

(E) 

Security 

Interests 

(E)* 

Vulnera

bility to 

Terroris

m (E) 

Foreign 

Policy 

(E) 

Regime 

Type (E) 

NAM 

Member

ship (E) 

Norm of 

Internati

onal 

Particip

ation (E) 

Political 

Will (E) 

Relevant 

WMD 

Material

s/ 

Industrie

s/Transit 

(E) 

Number 

of 

Significa

nt 

Variable

s 

(0-7) 

Total 

Number 

of 

Variable

s (0-15) 

Afghanistan      X X  X       1 3 

Albania   X X  X   X X X X    2 7 

Algeria     X  X  X     X X 3 5 

Andorra X X X X X X    X  X  X  5 9 

Angola    X X X          2 3 

Antigua and 

Barbuda X X  X  X X X  X      3 7 

Argentina X  X X X   X  X X X X X X 6 11 

Armenia    X  X    X  X  X  3 5 

Australia X X X X X   X X X X X X X X 6 13 

Austria X X X X X     X X X X X X 5 11 

Azerbaijan      X X       X  2 3 

Bahamas X X  X X X X X        4 7 

                                                 
96 Top tier is defined as the top (bottom) third countries in each category. 
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Bahrain X   X X X X  X     X  4 7 

Bangladesh    X   X  X      X 1 4 

Barbados X X X X X X  X   X     4 8 

Belarus    X  X        X X 3 4 

Belgium X X X X X   X  X  X X X X 6 11 

Belize   X X  X X X   X   X  3 7 

Benin    X   X   X      0 3 

Bhutan    X  X          1 2 

Bolivia    X   X X        1 3 

Bosnia and 

Herzegovin

a    X  X   X X  X  X  3 6 

Botswana  X X X  X          1 4 

Brazil    X X   X X   X X X X 5 8 

Brunei 

Darussalam X X  X X X          3 5 

Bulgaria   X X X     X X X X X X 4 9 

Burkina 

Faso    X   X  X       0 3 

Burundi      X   X       1 2 

Cabo Verde  X X X  X X    X     1 6 

Cambodia    X  X          1 2 

Cameroon       X  X       0 2 

Canada X X X X X   X X X X X X X X 6 13 

Central 

African 

Republic    X  X X  X       1 4 

Chad      X X  X      X 2 4 

Chile X X X X X   X   X  X X X 5 10 

China    X X    X   X X X X 4 7 

Colombia        X X    X X X 3 5 
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Comoros   X X  X     X     1 4 

Congo    X            0 1 

Costa Rica X X X X    X   X X X   3 8 

Cote 

d'Ivoire    X     X       0 2 

Croatia X  X X      X X X X X X 4 9 

Cuba    X X         X X 3 4 

Cyprus X X X X X  X   X X X X X  4 11 

Czech 

Republic X X X X    X X X X X X X X 5 12 

Denmark    X X X         X 3 4 

Djibouti    X     X       0 2 

Dominica X X X X X   X X X X X X X X 6 13 

Dominican 

Republic    X  X X         1 3 

DPRK  X X X  X  X  X X     2 7 

DRC    X    X      X  2 3 

Ecuador    X    X     X   1 3 

Egypt       X  X    X X X 2 5 

El Salvador    X    X    X    2 3 

Equatorial 

Guinea X   X X X X         3 5 

Eritrea    X  X X         1 3 

Estonia X X X X X     X X X X  X 4 10 

Ethiopia       X  X       0 2 

Fiji    X   X         0 2 

Finland X X X X X    X X X X X X X 5 12 

France X X  X X   X X X X X X X X 6 12 

Gabon    X           X 1 2 

Gambia    X  X          1 2 



287 

  

Georgia  X  X  X    X  X  X X 4 7 

Germany X X X X X   X X X X X X X X 6 13 

Ghana    X            0 1 

Greece X X X X    X X X X X X  X 4 11 

Grenada  X X X  X X X   X   X  3 8 

Guatemala   X X    X        1 3 

Guinea    X  X X         1 3 

Guinea-

Bissau    X  X          1 2 

Guyana    X  X X X      X  3 5 

Haiti    X  X X X  X      2 5 

Honduras    X    X        1 2 

Hungary X X X X    X  X X X X X X 5 11 

Iceland X X  X    X  X X X X   3 8 

India   X  X    X  X  X X X 3 7 

Indonesia   X X     X  X  X X X 2 7 

Iran 

(Islamic 

Republic 

of)    X X    X      X 2 4 

Iraq      X X  X     X X 3 5 

Ireland X X X X     X X X X X X X 4 11 

Israel X X X X     X X  X X  X 3 9 

Italy X X X X X   X X X X X X X X 6 13 

Jamaica   X X   X X   X    X 2 6 

Japan X X X X X   X X X X X X X X 6 13 

Jordan    X     X     X X 2 4 

Kazakhstan X   X        X  X X 4 5 

Kenya   X      X  X  X   0 4 

Kiribati    X  X X    X X    2 5 
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Kuwait X   X X  X         2 4 

Kyrgyzstan   X X        X  X  2 4 

Lao 

People's 

Democratic 

Republic    X  X          1 2 

Latvia X X X X X     X  X X X X 5 10 

Lebanon       X  X     X  1 3 

Lesotho   X X  X          1 3 

Liberia    X  X  X        2 3 

Libya      X X  X     X X 3 5 

Liechtenstei

n X X  X X X    X  X  X  5 8 

Lithuania X X X X      X X X X X X 4 10 

Luxembour

g X X X X X   X  X X X X X  5 11 

Macedonia   X X     X X X X  X  2 7 

Madagascar    X  X X   X      1 4 

Malawi    X   X         0 2 

Malaysia  X  X X    X    X  X 2 6 

Maldives    X  X X         1 3 

Mali       X  X       0 2 

Malta X X X X X     X X X X X  4 10 

Marshall 

Islands   X X  X    X X X    2 6 

Mauritania    X  X          1 2 

Mauritius  X X X   X    X     0 5 

Mexico    X    X X   X X X X 4 7 

Micronesia 

(Federated 

States of)   X X  X    X X X    2 6 
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Moldova   X X      X X X  X  2 6 

Monaco X X  X X     X  X  X  4 7 

Mongolia   X X   X    X    X 1 5 

Montenegro   X X  X    X X X  X X 4 8 

Morocco    X         X X X 2 4 

Mozambiqu

e    X     X       0 2 

Myanmar      X   X       1 2 

Namibia    X   X         0 2 

Nauru   X X  X    X X X    2 6 

Nepal    X   X  X       0 3 

Netherlands X X X X X   X  X X X X X X 6 12 

New 

Zealand X X X X X     X X X  X X 5 10 

Nicaragua   X X   X X   X     1 5 

Niger      X   X     X  2 3 

Nigeria     X    X    X  X 2 4 

Norway X X X X X   X  X X X X  X 5 11 

Oman X X  X X X         X 4 6 

Pakistan        X X    X X X 3 5 

Palau X  X X  X    X X X    3 7 

Panama X   X   X X  X X   X  3 7 

Papua New 

Guinea    X            0 1 

Paraguay   X X    X X X X X  X  3 8 

Peru   X X    X X  X  X X X 3 8 

Philippines     X   X X    X X X 4 6 

Poland X X X X X   X  X X X X X X 6 12 

Portugal X X X X X   X  X X X X X X 6 12 

Qatar X X  X X  X       X  3 6 
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Republic of 

Korea X X  X X   X  X  X X X X 6 10 

Romania  X X X      X X X X X X 3 9 

Russian 

Federation     X    X X  X X X X 4 7 

Rwanda    X            0 1 

Saint Kitts 

and Nevis X X  X  X X X        3 6 

Saint Lucia  X X X  X  X   X     2 6 

Saint 

Vincent and 

the 

Grenadines  X X X  X X X   X     2 7 

Samoa  X  X  X X    X X    2 6 

San Marino X X X X X X    X X X    4 9 

Sao Tome 

and 

Principe    X  X X         1 3 

Saudi 

Arabia X   X X  X  X     X X 4 7 

Senegal    X          X X 2 3 

Serbia   X X      X  X X X X 3 7 

Seychelles X   X  X X         2 4 

Sierra 

Leone    X   X         0 2 

Singapore X X  X X        X X X 4 7 

Slovakia X X X X X     X X X X X X 5 11 

Slovenia X X X X X     X X X X X X 5 11 

Solomon 

Islands   X X  X X     X    2 5 

Somalia      X X  X       1 3 
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South 

Africa   X X     X  X  X X X 2 7 

South 

Sudan      X X  X   X    2 4 

Spain X X X X X   X  X X X X X X 6 12 

Sri Lanka    X     X     X  1 3 

Sudan       X  X       0 2 

Suriname    X  X X X        2 4 

Swaziland    X   X         0 2 

Sweden X X X X X    X X X X X X X 5 12 

Switzerland X X X X X     X X X X X X 5 11 

Syrian Arab 

Republic      X   X     X X 3 4 

Tajikistan    X  X          1 2 

Tanzania    X   X  X       0 3 

Thailand     X    X    X  X 2 4 

Timor-

Leste   X X  X X         1 4 

Togo    X   X       X  1 3 

Tonga   X X  X     X X    2 5 

Trinidad 

and Tobago X  X X X   X   X     3 6 

Tunisia    X     X       0 2 

Turkey X    X   X X X  X X X X 6 9 

Turkmenist

an    X X X          2 3 

Tuvalu  X X X  X X     X    2 6 

Uganda       X  X       0 2 

Ukraine      X   X X  X X X X 4 7 

United 

Arab X X  X X  X        X 3 6 
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Emirates 

United 

Kingdom of 

Great 

Britain and 

Northern 

Ireland X X X X X X  X X X X X  X X 7 13 

United 

States of 

America X X X  X    X X X X X X X 5 11 

Uruguay X X X X    X   X X X   3 8 

Uzbekistan    X           X 1 2 

Vanuatu   X X  X     X     1 4 

Venezuela 

(Bolivarian 

Republic 

of) X   X X   X     X X X 5 7 

Vietnam    X          X X 2 3 

Yemen      X X  X       1 3 

Zambia    X            0 1 

Zimbabwe    X           X 1 2 

* Note: These categories are dichotomous and therefore all countries in the “desired” tier were included. 
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Subset Analysis – Nuclear-Relevant Countries with High-Ranking Characteristics  

Country 

Economi

c 

Capacity 

(M) 

Bureauc

ratic 

Capacity 

(M) 

Decision

-making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid 

(M/E) 

NGO 

Activity 

(M/E) 

Economi

c 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnera

bility to 

Terroris

m (E) 

Foreign 

Policy 

(E) 

Regime 

Type (E) 

NAM 

Member

ship (E) 

Norm of 

Internati

onal 

Particip

ation (E) 

Political 

Will (E) 

Number 

of 

Significa

nt 

Variable

s 

(0-2) 

Total 

number 

of 

Variable

s (0-14) 

Algeria      X X        0 2 

Argentina   X X    X   X X X X 1 7 

Armenia    X  X X       X 1 4 

Australia X X X X X   X  X X X X X 2 11 

Austria X X X X X     X X X X  1 9 

Bangladesh    X   X  X      0 3 

Belarus    X  X        X 1 3 

Belgium X X X X X   X  X  X X  1 9 

Botswana  X X X  X X        1 5 

Brazil    X    X     X X 1 4 

Bulgaria   X X      X X X X  0 6 

Cameroon       X  X      0 2 

Canada X X X X X   X  X X X X X 2 11 

Central African 

Republic    X  X X  X      0 4 

Chad      X X  X      0 3 

Chile X X X X X  X X   X   X 2 9 

China    X X    X    X  0 4 

Colombia        X X     X 1 3 

Croatia   X X      X X X  X 1 6 

Cuba    X X          0 2 

Czech Republic X X X X    X  X X X X  1 9 

DPRK    X X X X        0 4 
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DRC    X   X  X      0 3 

Denmark X X X X X   X  X X X X  1 10 

Egypt       X  X      0 2 

Estonia X X X X      X X X   1 7 

Finland X X X X X     X X X X X 2 10 

France X X  X X   X X X X X X X 2 11 

Gabon    X  X X        0 3 

Georgia  X  X  X X   X  X   1 6 

Germany X X X X X   X X X X X X X 2 12 

Ghana    X   X        0 2 

Greece X  X X    X X X X X X  0 9 

Guinea    X  X X        0 3 

Guyana    X  X X X       0 4 

Hungary  X X X    X  X X X X X 2 9 

India   X      X  X  X X 1 5 

Indonesia   X X     X  X    0 4 

Iran (Islamic 

Republic of)    X X          0 2 

Iraq      X X  X     X 1 4 

Ireland X X X X     X X X X X X 2 10 

Israel X X X X     X X  X   1 7 

Italy X  X X X   X  X X X X  0 9 

Jamaica   X X  X X X   X    0 6 

Japan X X X X X   X   X X X  1 9 

Jordan    X   X        0 2 

Kazakhstan    X  X        X 1 3 

Kyrgyzstan   X X  X        X 1 4 

Latvia X X X X X     X  X   1 7 

Libya      X X  X      0 3 

Lithuania X X X X  X    X X X  X 2 9 



295 

  

Luxembourg X X X X X  X X  X X X   1 10 

Madagascar    X  X X        0 3 

Malawi    X  X X        0 3 

Malaysia    X           0 1 

Mali      X X  X      0 3 

Mauritania    X  X X        0 3 

Mexico    X    X X    X X 1 5 

Mongolia   X X  X X    X    0 5 

Montenegro   X X  X X   X X X  X 1 8 

Morocco    X          X 1 2 

Namibia    X  X         0 2 

Netherlands X X X X X   X  X X X X  1 10 

New Zealand X X X X X      X X   1 7 

Niger      X   X      0 2 

Nigeria       X  X      0 2 

Norway X X X X X   X  X X X X  1 10 

Pakistan        X X      0 2 

Paraguay   X X  X X X X  X    0 7 

Peru   X X   X X   X    0 5 

Philippines        X X     X 1 3 

Poland  X X X    X  X X X X X 2 9 

Portugal X X X X X   X  X X X X  1 10 

Republic of Korea X X  X X   X  X  X  X 2 8 

Romania   X X      X X X X X 1 7 

Russian Federation     X    X   X X X 1 5 

Saudi Arabia X   X X X X  X      0 6 

Senegal    X   X        0 2 

Serbia   X X          X 1 3 

Slovakia X X X X      X X X   1 7 

Slovenia X X X X X     X X X X  1 9 
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Somalia      X X  X      0 3 

South Africa   X X       X  X  0 4 

Spain X X X X X   X  X X X X X 2 11 

Sweden X X X X X    X X X X X  1 10 

Switzerland X X X X X      X X X X 2 9 

Syrian Arab 

Republic      X X  X     X 1 4 

Tajikistan    X  X X        0 3 

Tanzania    X   X        0 2 

Thailand         X      0 1 

Turkey        X X X  X X X 1 6 

Ukraine      X   X X    X 1 4 

United Arab 

Emirates X   X X X X        0 5 

United Kingdom of 

Great Britain and 

Northern Ireland X X X X X X  X X X X X  X 2 12 

United States of 

America X X X  X    X X X X X X 2 10 

Uzbekistan    X  X X        0 3 

Venezuela 

(Bolivarian 

Republic of)    X X  X X      X 1 5 

Vietnam    X  X         0 2 

Zambia    X  X X        0 3 

Zimbabwe    X   X        0 2 

 

* Note: These categories are dichotomous and therefore all countries in the “desired” tier were included. 
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Subset Analysis – Chemical-Relevant Countries with High-Ranking Characteristics  

Country 

Economi

c 

Capacity 

(M) 

Bureauc

ratic 

Capacity 

(M) 

Decision

-making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid 

(M/E) 

NGO 

Activity 

(M/E) 

Economi

c 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnera

bility to 

Terroris

m (E) 

Foreign 

Policy 

(E) 

Regime 

Type (E) 

NAM 

Member

ship (E) 

Norm of 

Internati

onal 

Particip

ation (E) 

Political 

Will (E) 

Number 

of 

Significa

nt 

Variable

s 

(0-2) 

Total 

Number 

of 

Variable

s (0-14) 

Albania   X X  X X   X X X   1 7 

Algeria      X X  X      1 3 

Argentina   X X    X   X X X X 1 7 

Australia X X X X X   X  X X X X X 1 11 

Azerbaijan      X X        1 2 

Bahrain X   X  X X  X      1 5 

Bangladesh    X   X  X      1 3 

Belarus    X  X        X 0 3 

Belgium X X X X X   X  X  X X  1 9 

Bosnia and 

Herzegovina    X  X     X   X 0 4 

Brazil    X    X     X X 1 4 

Bulgaria   X X      X X X X  1 6 

Canada X X X X X   X  X X X X X 1 11 

Chad      X X  X      1 3 

Chile  X X X   X X   X   X 1 7 

China    X     X      0 2 

Colombia        X X     X 0 3 

Costa Rica   X X    X   X X   0 5 

Croatia   X X      X X X  X 0 6 

Cuba    X           0 1 

Cyprus  X X X X  X    X X   1 7 

Czech Republic X X X X    X  X X X X  1 9 
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Denmark X X X X X   X  X X X X  1 10 

DPRK    X X X X        1 4 

Ecuador    X  X X X       1 4 

Egypt       X  X      1 2 

Estonia  X X X      X X X   0 6 

Finland X X X X X     X X X X X 1 10 

France X X  X X   X X X X X X X 1 11 

Georgia    X  X X     X   1 4 

Germany X X X X X   X X X X X X X 1 12 

Greece X  X X    X X X X X X  1 9 

Guatemala   X X    X       0 3 

Hungary   X X    X  X X X X X 1 8 

India   X      X  X  X X 1 5 

Indonesia   X X     X  X    0 4 

Iran (Islamic 

Republic of)    X           0 1 

Iraq      X X  X     X 1 4 

Ireland X X X X     X  X X X X 1 9 

Israel X X X X     X X  X   0 7 

Italy X  X X X   X  X X X X  1 9 

Japan X X X X X   X   X X X  1 9 

Jordan    X   X        1 2 

Kazakhstan    X  X        X 0 3 

Kenya   X    X  X  X    1 4 

Kuwait X   X X X X        1 5 

Latvia  X X X      X  X   0 5 

Libya      X X  X      1 3 

Lithuania  X X X  X    X X X  X 0 8 

Malaysia    X           0 1 

Mexico    X    X X    X X 1 5 
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Montenegro   X X  X X   X X X  X 1 8 

Morocco    X  X        X 0 3 

Myanmar      X X  X      1 3 

Netherlands X X X X X   X  X X X X  1 10 

New Zealand X X X X X      X X   0 7 

Nigeria       X  X      1 2 

Norway X X X X X   X  X X X X  1 10 

Oman    X  X X        1 3 

Pakistan        X X      0 2 

Peru   X X   X X   X    1 5 

Poland  X X X    X  X X X X X 1 9 

Portugal X X X X X   X  X X X X  1 10 

Qatar X   X X X X       X 1 6 

Republic of Korea X X  X X   X  X  X  X 0 8 

Romania   X X      X X X X X 1 7 

Russian Federation     X    X   X X X 1 5 

Saudi Arabia X   X X X X  X      1 6 

Serbia   X X          X 0 3 

Singapore X X  X X          0 4 

Slovakia   X X      X X X   0 5 

Slovenia X X X X X     X X X X  1 9 

South Africa   X X       X  X  1 4 

Spain X X X X X   X  X X X X X 1 11 

Sudan      X X  X      1 3 

Sweden X X X X X    X  X X X  1 9 

Switzerland X X X X X      X X X X 1 9 

Syrian Arab 

Republic      X X  X     X 1 4 

Thailand         X      0 1 

Trinidad and   X X  X X X   X    1 6 
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Tobago 

Turkey        X X   X X X 1 5 

Ukraine      X   X X    X 0 4 

United Arab 

Emirates X   X X X X        1 5 

United Kingdom of 

Great Britain and 

Northern Ireland X X X X X X  X X X X X  X 0 12 

United States of 

America X X X  X    X X X X X X 1 10 

Uruguay  X X X  X  X   X    0 6 

Uzbekistan    X  X X        1 3 

Venezuela 

(Bolivarian 

Republic of)    X X  X X      X 1 5 

Vietnam    X  X         0 2 

* Note: These categories are dichotomous and therefore all countries in the “desired” tier were included. 
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Subset Analysis – Biological-Relevant Countries with High-Ranking Characteristics  

Country 

Economi

c 

Capacity 

(M) 

Bureauc

ratic 

Capacity 

(M) 

Decision

-making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid 

(M/E) 

NGO 

Activity 

(M/E) 

Economi

c 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnera

bility to 

Terroris

m (E) 

Foreign 

Policy 

(E) 

Regime 

Type (E) 

NAM 

Member

ship (E) 

Norm of 

Internati

onal 

Particip

ation (E) 

Political 

Will (E) 

Number 

of 

Significa

nt 

Variable

s 

(0-4) 

Total 

Number 

of 

Variable

s (0-14) 

Argentina   X X   X     X  X 1 5 

Australia X X X X X  X   X X X X X 2 11 

Austria X X X X X   X   X X X  3 9 

Bangladesh    X  X X X X      2 5 

Belarus    X  X X X      X 2 5 

Belgium X X X X X     X  X X  2 8 

Brazil    X          X 0 2 

Bulgaria   X X    X    X   2 4 

Canada X X X X X     X X X X X 2 10 

China    X    X X      1 3 

Cuba    X   X X       1 3 

Czech Republic  X X X      X  X   1 5 

DPRK    X X X X X       2 5 

Denmark X X X X X     X X X X  2 9 

Egypt       X X X      1 3 

Ethiopia      X X X       2 3 

Finland X X X X X   X   X X X X 3 10 

France X X  X     X X  X X X 1 8 

Gabon    X  X X X       2 4 

Germany X X X X X    X X X X X X 2 11 

Hungary   X X      X X X X X 2 7 

India   X     X X     X 2 4 

Indonesia   X X  X  X X      3 5 
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Iran (Islamic 

Republic of)    X  X X X       2 4 

Iraq      X X X X     X 2 5 

Israel  X X X    X X X  X   2 7 

Italy X  X X X     X X X X  2 8 

Japan X X X X X      X X X  2 8 

Libya      X X X X      2 4 

Mexico    X     X     X 0 3 

Mongolia   X X  X X X   X    3 6 

Netherlands X X X X      X X X X  2 8 

Norway X X X X X      X X X  2 8 

Poland  X X X      X X X X X 2 8 

Republic of Korea X   X X     X  X  X 0 6 

Romania   X X    X  X  X  X 2 6 

Russian Federation        X X   X  X 1 4 

Senegal    X   X X       1 3 

Serbia   X X  X  X      X 3 5 

Singapore X X  X X   X       1 5 

Slovakia   X X  X  X  X X X   3 7 

South Africa   X X   X X       2 4 

Spain   X X X     X X X X X 2 8 

Sweden X X X X X   X X  X X X  3 10 

Switzerland X X X X X   X   X X X X 3 10 

Syrian Arab 

Republic      X X X X     X 2 5 

Thailand        X X      1 2 

Tunisia    X  X  X X      2 4 

Ukraine      X  X X X    X 2 5 

United Kingdom of 

Great Britain and X X X X  X   X X X X  X 2 10 



303 

  

Northern Ireland 

United States of 

America X X X  X   X X X X X X X 3 11 

Vietnam    X  X  X       2 3 

Zimbabwe    X  X X X       2 4 

* Note: These categories are dichotomous and therefore all countries in the “desired” tier were included. 
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Subset Analysis – Transit/Transshipment-Relevant Countries with High-Ranking Characteristics  

Country 

Economi

c 

Capacity 

(M) 

Bureauc

ratic 

Capacity 

(M) 

Decision

-making 

Process 

(M) 

State in 

Conflict 

(M) 

Foreign 

Aid 

(M/E) 

NGO 

Activity 

(M/E) 

Economi

c 

Interests 

(E) 

Security 

Interests 

(E) 

Vulnera

bility to 

Terroris

m (E) 

Foreign 

Policy 

(E) 

Regime 

Type (E) 

NAM 

Member

ship (E) 

Norm of 

Internati

onal 

Particip

ation (E) 

Political 

Will (E) 

Number 

of 

Significa

nt 

Variable

s 

(0-7) 

Total 

Number 

of 

Variable

s (0-X4) 

Afghanistan      X  X X      2 3 

Albania   X X  X  X  X X X   3 7 

Algeria      X X X X     X 4 5 

Andorra X X  X X X  X  X  X  X 6 9 

Angola    X X X  X       3 4 

Argentina X  X X      X X X X X 4 8 

Armenia    X  X X X  X  X  X 5 7 

Australia X X X X X    X X X X X X 5 11 

Austria X X X X X   X  X X X X X 6 11 

Azerbaijan      X X X      X 4 4 

Bahamas X X  X X X X        4 6 

Bahrain X X  X  X X X X     X 5 8 

Bangladesh    X   X X X      2 4 

Belarus    X  X  X      X 3 4 

Belgium X X X X X     X X X X X 5 10 

Benin    X   X X  X     3 4 

Bosnia and 

Herzegovina    X  X  X  X  X  X 4 6 

Brazil    X X      X X X X 3 6 

Brunei Darussalam X X  X X X  X       4 6 

Burundi      X X X X      3 4 

Cabo Verde  X X X  X X X   X    3 7 

Cambodia    X  X  X       2 3 
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Canada X X X X X     X X X X X 5 10 

Central African 

Republic    X  X X X X      3 5 

Chad      X  X X      2 3 

Chile X X X X X      X  X X 4 8 

China    X X   X X   X X X 4 7 

Colombia         X    X X 2 3 

Congo    X    X       1 2 

Costa Rica  X X X       X X   0 5 

Cote d'Ivoire    X   X X       2 3 

Croatia   X X    X  X X X X X 4 8 

Cyprus X X X X X  X X  X X X  X 6 11 

DPRK    X X X  X       3 4 

DRC    X    X X      1 3 

Denmark X X X X X     X X X X X 5 10 

Djibouti    X  X X X       3 4 

Dominican 

Republic    X       X   X 1 3 

Ecuador    X           0 1 

Egypt       X X X    X X 4 5 

El Salvador    X       X X   0 3 

Equatorial Guinea    X  X  X       2 3 

Eritrea    X  X  X       2 3 

Ethiopia       X X       2 2 

Finland X X X X X   X  X X X X X 6 11 

France X X  X X    X X X X X X 5 10 

Gabon    X  X X X       3 4 

Georgia  X  X  X  X  X  X  X 4 7 

Germany X X X X X    X X X X X X 5 11 

Ghana    X   X X   X    2 4 
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Greece X X X X     X X X X X  3 9 

Guatemala   X X       X    0 3 

Haiti    X  X    X     2 3 

India   X     X X  X  X X 3 6 

Indonesia   X X    X X  X  X X 3 7 

Iran (Islamic 

Republic of)    X X   X       2 3 

Iraq      X X X X     X 4 5 

Ireland X X X X    X X X X X X X 5 11 

Israel X X X X    X X X  X X  4 9 

Italy X X X X X     X X X X X 5 10 

Jamaica   X X   X    X    1 4 

Japan X X X X X     X X X X X 5 10 

Jordan    X    X      X 2 3 

Kenya   X     X X  X    1 4 

Kuwait X   X X X X X       5 6 

Kyrgyzstan   X X    X    X  X 2 5 

Lao People's 

Democratic 

Republic    X  X  X       2 3 

Latvia X X X X X   X  X X X X X 6 11 

Lebanon       X X X     X 3 4 

Liberia    X  X         1 2 

Libya      X  X X     X 3 4 

Lithuania X X X X    X  X X X X X 5 10 

Luxembourg X X X X X     X X X X X 5 10 

Madagascar    X  X X X  X     4 5 

Malawi    X  X X X       3 4 

Malaysia  X  X X   X     X  3 5 

Mali      X X X X      3 4 
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Malta X X  X X   X  X  X  X 5 8 

Mauritius  X X X  X X X   X    3 7 

Mexico    X     X  X X X X 2 6 

Moldova   X X    X  X X X  X 3 7 

Monaco X   X X X  X  X  X  X 6 8 

Mongolia   X X  X X X   X    3 6 

Morocco    X    X      X 2 3 

Myanmar      X X X X      3 4 

Namibia    X  X  X       2 3 

Netherlands X X X X X     X X X X X 5 10 

Nicaragua   X X   X    X    1 4 

Niger      X  X X     X 3 4 

Nigeria       X X X      2 3 

Oman X X  X X X  X       4 6 

Pakistan         X     X 1 2 

Panama X   X  X X   X X   X 5 7 

Paraguay   X X  X X  X X X X  X 4 9 

Peru   X X       X  X X 2 5 

Philippines         X  X  X X 2 4 

Poland X X X X X     X X X X X 5 10 

Portugal X X X X X     X X X X X 5 10 

Qatar X X  X X  X X      X 5 7 

Republic of Korea X X  X X     X X X X X 5 9 

Romania  X X X    X  X X X X X 4 9 

Russian Federation     X   X X X  X X X 5 7 

Rwanda    X    X       1 2 

Saudi Arabia X   X X  X X X     X 5 7 

Seychelles X   X  X X X       4 5 

Sierra Leone    X  X X X       3 4 

Singapore X X  X X   X      X 4 6 
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South Africa   X X    X   X  X X 3 6 

Spain X X X X X     X X X X X 5 10 

Sri Lanka    X   X X      X 3 4 

Sudan       X X X      2 3 

Sweden X X X X X   X X X X X X X 6 12 

Switzerland X X X X X   X  X X X X X 6 11 

Syrian Arab 

Republic      X X X X     X 4 5 

Tajikistan    X  X  X       2 3 

Tanzania    X   X X X      2 4 

Thailand     X   X X    X  3 4 

Tunisia    X    X X      1 3 

Turkey         X X  X X X 3 5 

Uganda       X X       2 2 

Ukraine      X  X X X  X X X 5 7 

United Arab 

Emirates X X  X X  X X       4 6 

United Kingdom of 

Great Britain and 

Northern Ireland X X X X X X   X X X X  X 5 11 

United States of 

America X X X  X   X X X X X X X 6 11 

Uruguay X X X X       X X   1 6 

Uzbekistan    X    X       1 2 

Vanuatu  X  X  X  X       2 4 

Venezuela 

(Bolivarian 

Republic of) X   X X  X       X 4 5 

Vietnam    X    X      X 2 3 

Yemen      X X X X      3 4 
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Zambia    X  X  X       2 3 

* Note: These categories are dichotomous and therefore all countries in the “desired” tier were included



310 

  

APPENDIX D: TEXT OF UN SECURITY COUNCIL RESOLUTION 1540 
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APPENDIX E: PEDDLING PERIL INDEX CRITERIA  

Super Criteria Sub Criteria 

International 

Commitment 

1. Member of Nuclear Suppliers Group 
2. Member of the International Maritime Organization (IMO) 
3. Party to IAEA Additional Protocol (AP) and participation in voluntary 

reporting scheme for the import and export of a list of items on the 2015 

AP control list, INFCIRC/540 Annex II 
4. Party to the Convention for the Suppression of Acts of Nuclear Terrorism 
5. Member of the Missile Technology Control Regime  
6. Participant in the Wassenaar Arrangement on Export Controls for 

Conventional Arms and Dual-Use Goods 
7. Participant in the Proliferation Security Initiative 
8. Member of the World Customs Organization 
9. Member of the Financial Action Task Force (FATF) and FATF Regional 

Body member 
10. Party to the Treaty on the Non-Proliferation of Nuclear Weapons 
11. Member of the International Atomic Energy Agency 
12. Has an IAEA Comprehensive Safeguards Agreement (CSA) in force 
13. Has an IAEA Additional Protocol to CSA in force 
14. Has in place a Small Quantities Protocol (SQP) to CSA 
15. IAEA reached a positive Safeguards Conclusion for the country in 2015 
16. Party to a Nuclear Weapon Free Zone treaty 
17. Has in place a Customs Mutual Assistance Agreement (CMAA) with the 

United States 
18. Party to the Convention on the Physical Protection of Nuclear Material 
19. Reports to the IAEA Incident and Trafficking Database 
20. Party to the Chemical Weapons Convention 
21. Party to the Biological Weapons Convention2 
22. Party to the Hague Code of Conduct against Ballistic Missile Proliferation 

 

Legislation 

1. National export control legislation includes a catch-all clause 
2. Comprehensiveness of export control legislation such as encapsulating 

NSG Parts 1 and 2 lists 
3. Transit control legislation is in place 
4. Transshipment control legislation is in place 
5. Presence of licensing process for export licenses 
6. Use of automated customs system 
7. An authority regarding civil and criminal investigations is designated by 

law 
8. Import control legislation includes a list of controlled goods 
9. End-use statements are required for export licenses 
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10. Import license or declaration is required to import goods 
11. Certificates of Origin are required for imports or re-exports 
12. Bills of Lading (BOL) are required for carriers during transport 
13. Intellectual Property Rights are protected 

 

Ability to 

Monitor and 

Detect Strategic 

Trade 

1. Has ability to track and trace consignments 
2. Percentage of import shipments physically inspected 
3. Percentage of import shipments physically inspected multiple times 
4. Use of automated customs system 
5. Ease of starting a business 
6. World Economic Forum Ranking 
7. Efficiency of customs clearance process 
8. Internal stability/Absence of violence/terrorism – World Bank estimate 
9. Government Outreach 
10. Lack of denied parties by United States and the European Union 
11. Party to the Convention on Transit of Land-locked States/Party to the UN 

Convention on the Law of the Sea 
12. Logistics Performance Index Rank 
13. Level of state control of the economy 

 

Ability to 

Prevent 

Proliferation 

Financing 

14. Compliance with selected FATF recommendations (2, 40, 10, 13, 26, 30) 
15. Unavailability of trade financing 
16. Low cumulative illicit financial outflows 
17. Country has FATF or FATF Regional Body Membership 
18. FATF compliance score 
19. Lack of denied parties by United States and European Union 
20. Presence of denied parties by United States and European Union 
21. Appearance on the 2017 State Department List of Countries posing 

Money Laundering and Financial Crime concerns 
22. Worldwide Biggest Black Markets ranking 
23. Significant illicit financial outflows 
24. Lack of influence of corruption 
25. Compliant or largely compliant with FATF Recommendation 7 (2012) 
26. FATF Immediate Outcome (IO) 11: Proliferation financial sanctions – 

substantial level 
27. Expert judgment 

 

Adequacy of 

Enforcement 

1. Existence of legal basis or entity ensuring enforcement of the transit of 

nuclear weapons and related materials 
2. Existence of legal basis or entity ensuring transshipment enforcement 
3. Participant in international legal assistance mechanisms 
4. National export control legislation includes a catch-all clause 
5. Has border seizure authority 
6. Ability to conduct investigations 
7. Existence of a denied parties list 
8. Party to the Arms Trade Treaty and brokering controls 
9. Participates in foreign training and outreach on improving export control 

efforts 
10. Lack of influence of corruption 
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11. Enacts criminal penalties for illegal transportation of nuclear weapons by 

non-state actors 
12. Enacts criminal penalties for illegal transfer of nuclear weapons by non-

state actors 
13. Member of Interpol 
14. Legal authority in place to conduct undercover investigations 
15. Lack of denied parties by the United States 
16. Has an extradition treaty with the United States 
17. A low number of documents is required for exports 
18. Utilizes voluntary tax disclosure procedures, as an indicator of voluntary 

WMD/dual-use proliferation disclosure procedures 
19. Legal commitment to enforce UN sanctions 
20. Government interference with sound enforcement practices 
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