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Abstract 
This research explores the role of nuclear non-proliferation policies in maintaining global stability 

and security, by highlighting the effectiveness of international treaties, the challenges of the era of 

advanced technology, and the role of international organizations in nuclear arms control. Although 

the Nuclear Non-Proliferation Treaty (NPT) has successfully restrained the spread of nuclear 

weapons in many countries, the imbalance of commitments between nuclear-weapon states and non-

weapon states, as well as the development of civilian nuclear technology and cyber threats, hinder 

the effectiveness of non-proliferation efforts. Through a qualitative approach with literature and 

secondary data analysis, this research identifies the importance of transparency, collaboration 

between states, and strengthening the authority of international bodies such as the IAEA for stricter 

oversight. Suggested policy recommendations include improving cybersecurity, international 

standards in the use of nuclear technology, and the creation of nuclear-free zones in conflict-prone 

areas. The findings show that a collaborative and comprehensive approach is needed to achieve long-

term success in nuclear non-proliferation efforts, in order to create a safer world from nuclear threats. 

Keywords: Nuclear non-proliferation, global security, Nuclear Non-Proliferation Treaty, nuclear 

technology 

 

Introduction 
The Nuclear Non-Proliferation Treaty (NPT) has been the cornerstone of global efforts 

to prevent the spread of nuclear weapons since its inception in 1968. It aims to promote the 

peaceful uses of nuclear technology while limiting the number of nuclear-armed states, thereby 

enhancing international security (National Academies Press eBooks,2023). However, the NPT 

faces significant challenges, particularly from non-signatory states and non-state actors seeking 

nuclear capabilities (Zygmunt Frajzyngier,2022). The International Atomic Energy Agency 

(IAEA) plays a critical role in this framework by ensuring that nuclear technology is used safely 

and for peaceful purposes, while also addressing compliance issues related to the NPT (Patricia 

Owens,2009). Recent international proposals from the United States, Russia, and the IAEA aim 

to close loopholes in the NPT, particularly regarding access to enrichment and reprocessing 

technologies, which pose proliferation risks (G.N. Barrie,2022). Despite these efforts, 

geopolitical tensions and the ambitions of rogue states complicate the path to nuclear 

disarmament, a critical goal of the NPT (Matthew R. Naunheim, 2022). Thus, while the NPT 

has facilitated significant progress, continued vigilance and innovative strategies are essential 

to navigate the evolving nuclear proliferation landscape and ensure global stability. In today’s 

world, rising geopolitical tensions in regions such as the Middle East, East Asia, and Eastern 

Europe significantly increase threats to global security, especially related to nuclear 

proliferation. The dynamics of international relations are increasingly influenced by 
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competition among great powers such as the United States, Russia, and China, which requires 

a collaborative approach to effectively manage nuclear threats (Wei Shou Hu, 2023). The 

International Atomic Energy Agency (IAEA) plays a critical role in this context, ensuring that 

nuclear energy is used for peaceful purposes while overseeing compliance with the Nuclear 

Non-Proliferation Treaty (NPT) (Saipiatuddin, 2024). The NPT serves as the cornerstone of the 

international non-proliferation regime, aiming to prevent the spread of nuclear weapons and 

promote the peaceful uses of nuclear energy (Yaroslav Izmaylov,2023). As technological 

advances complicate security dynamics, global security cooperation becomes essential, 

requiring states and international organizations to work together to address these challenges 

(Qiang Wang,2024). Ultimately, managing nuclear threats is no longer solely the responsibility 

of nuclear-armed states; it demands concerted efforts by the international community to ensure 

stability and security in an increasingly interconnected world. Rising geopolitical tensions, 

especially in regions such as East Asia and the Middle East, are significantly influenced by the 

nuclear capabilities of states such as North Korea and Iran. North Korea’s nuclear program 

exemplifies how a state’s pursuit of nuclear weapons can destabilize regional security and 

provoke neighboring states to bolster their own military capabilities, further escalating tensions 

(Saipiatuddin,2024). Likewise, Iran’s nuclear ambitions contribute to uncertainty and fear 

among its neighbors, potentially fueling a broader arms race in the Middle East (S. M. 

Rogov,2021). In South Asia, the ongoing nuclear arms race between India and Pakistan 

illustrates how nuclear capabilities can exacerbate competition and threaten international 

stability. Both countries maintain their arsenals as a deterrent to each other, which not only 

increases the likelihood of conflict but also complicates global non-proliferation efforts (Mario 

Marinov, 2022). The interplay of these nuclear dynamics highlights the critical situation the 

world faces, where the presence of nuclear weapons not only poses an immediate threat but also 

encourages other countries to pursue similar capabilities as a means of balancing power. 

The emergence of non-state actors, particularly non-state organizations, significantly 

complicates the nuclear security landscape. These groups increasingly have the potential to 

access nuclear technology, driven by a variety of motivations, including political and economic 

interests. The digital age has facilitated easier access to sensitive information and technology, 

increasing the risk of misuse by these actors (Yujin J. Jung, 2024). The intersection of terrorism 

and nuclear threats underscores the urgent need to address the possibility of such groups 

acquiring nuclear weapons or radioactive materials, posing serious challenges to global security 

(Matthew R. Naunheim, 2022). Furthermore, the proliferation of technologies that allow states 

to develop weapons of mass destruction without adequate controls exacerbates these problems. 

https://issn.brin.go.id/terbit/detail/20240128320131053


 

 

53 

Journal of Student Collaboration Research  

https://myjournal.or.id/index.php/JSCR  

E-ISSN: 3032-6753 

Vol. 1, No. 2, May-August (2024), pp.51-65 

As demand for nuclear energy increases, the risk of non-state actors acquiring fissile material 

increases, especially through the black market (Iftikhar Ali, 2023). International treaties, such 

as the Treaty on the Non-Proliferation of Nuclear Weapons (NPT), are critical in fostering 

cooperation among states to mitigate these risks and address the challenges posed by non-state 

actors (Eunyoung Kim, 2022). Strengthening cybersecurity measures at nuclear facilities is also 

essential to prevent unauthorized access and protect against potential threats. 

Nuclear technology presents significant potential for civilian applications, especially in 

power generation, healthcare, and industry. As countries face high energy demands and limited 

fossil resources, nuclear energy is emerging as a viable solution. It is increasingly recognized 

as a low-emission energy source, making it attractive in the context of climate change, as it can 

substantially reduce carbon emissions during operation (Omojola Awogbemi, 2023). The 

development of small nuclear power plants, characterized by their innovative design and 

modularity, offers a flexible approach to meeting the energy needs of developing countries 

(Emmanuel Kusi Addo, 2024). These plants are not only cost-competitive with fossil fuels but 

also incorporate safety features and minimize waste, increasing their appeal (Yixuan Du, 2023). 

However, the expansion of nuclear energy must be accompanied by strict oversight and 

regulation to mitigate the risks associated with its use, ensuring that its benefits are realized 

without compromising safety or security (Omojola Awogbemi, 2024). Thus, while nuclear 

energy holds promise for addressing energy needs and climate goals, careful governance is 

essential to responsibly harness its full potential. 

 

Literature Review 
History and Development of Nuclear Non-Proliferation Policy 

The Nuclear Non-Proliferation Treaty (NPT) is an international agreement first signed in 

1968, with the aim of preventing the spread of nuclear weapons, promoting the use of nuclear 

energy for peaceful purposes, and encouraging nuclear disarmament among countries that 

already have them (Kemp, 2014). Since then, this agreement has undergone several revisions 

and adjustments, especially in response to increasing concerns about the arms race in East Asia 

and the Middle East (Sagan & Waltz, 2002). A study by Potter and Mukhatzhanova (2012) 

shows that, although the NPT has succeeded in slowing the spread of nuclear weapons, this 

regime is not entirely effective in preventing the emergence of new countries with nuclear 

weapons. 

Meanwhile, other initiatives, such as the START (Strategic Arms Reduction Treaty) 

agreement between the United States and Russia, also seek to reduce the number of nuclear 
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weapons in the world. However, many studies reveal that these disarmament efforts are still far 

from expectations, especially due to differences in political interests among major countries. 

According to Kristensen and Norris (2018), disarmament has stagnated and even increasing 

geopolitical tensions in the present have encouraged certain countries to re-strengthen their 

nuclear arsenals. 

 

Security Theory and International Relations 

In the study of international relations, nuclear non-proliferation is often discussed in the 

context of realism theory, which focuses on the importance of military power and national 

security. According to the realist view, major powers have an incentive to maintain or develop 

nuclear weapons as a means of balancing power and deterrence (Waltz, 1981). However, the 

liberal perspective suggests a different approach, namely through international cooperation and 

diplomacy as a more effective way to prevent nuclear spread (Keohane & Nye, 2012). In their 

study, Doyle (2009) emphasized that international cooperation, as attempted through the NPT 

and the active role of organizations such as the IAEA, is an important key to maintaining global 

stability. 

In addition, complexity theory in international relations also highlights how nuclear 

threats do not only come from countries with nuclear weapons, but also the emergence of non-

state actors who have the potential to obtain nuclear technology. This approach provides a new 

understanding of the importance of a multidimensional strategy in managing risk, where the 

international community not only pays attention to large countries, but also strengthens 

supervision of non-state groups that potentially have the intention to use weapons of mass 

destruction (Gartzke & Kroenig, 2009). 

 

Geopolitical Dynamics and Global Security 

Tensions between major countries, such as the United States, Russia, and China, play an 

important role in shaping the global nuclear security landscape. Geopolitical conflicts in certain 

regions, including the Middle East and the Korean Peninsula, have raised concerns about the 

potential for nuclear escalation. A study by Fitzpatrick (2016) suggests that North Korea's 

nuclear program and Iran's unclear nuclear policy could create significant regional instability, 

and even inspire other countries in the region to consider developing their own nuclear weapons 

as a form of deterrence. 

Meanwhile, a study of the nuclear arms race in the East Asian region by Solingen (2007) 

suggests that tensions between countries in the region, especially between North Korea, South 
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Korea, and Japan, present additional challenges to the prevailing nuclear non-proliferation 

regime. To overcome these challenges, a strong regional framework and active roles from 

regional and global actors are needed to reduce tensions. According to Mantinband (2020), 

multilateral cooperation under the auspices of organizations such as ASEAN and the IAEA has 

the potential to create constructive dialogue and strengthen transparency among countries in 

the region. 

 

The Role of Non-State Actors and New Security Challenges 

The increasing threat from non-state actors in the context of nuclear proliferation is also 

a major concern. According to Allison (2004), access to nuclear technology by terrorist groups 

or criminal organizations can create new threats that are difficult to overcome by traditional 

approaches. A study by Jenkins (2013) warns that advances in information technology have 

enabled non-state groups to access information and materials previously controlled only by 

certain countries, thereby increasing the risk of a nuclear attack by terrorist groups. 

The role of digital media and technological globalization has made it easier to spread 

information about nuclear technology. Research by Arquilla and Ronfeldt (2001) states that the 

internet and social media have created an ecosystem that allows non-state actors to 

communicate, recruit members, and even access sensitive information related to nuclear 

technology. This challenge requires more intensive collaboration between countries to 

strengthen technological oversight and control the spread of sensitive information. 

 

Use of Nuclear Technology for Peaceful Purposes 

In addition to the challenges above, the potential use of nuclear technology for peaceful 

purposes is also a concern in this study. Nuclear energy can be a solution for countries that have 

high energy needs but are limited in fossil energy resources. According to the IAEA (2021), the 

use of nuclear technology for peaceful purposes, such as power generation and nuclear 

medicine, shows that this technology can contribute positively to global development if 

managed with strict supervision. However, a study by Miller and Sagan (2017) shows that even 

technologies that were originally intended for peaceful purposes can easily turn into weapons 

programs if there is no adequate oversight mechanism. Therefore, strict policies are needed to 

limit the misuse of this technology and ensure that nuclear energy is used responsibly. 
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Methods 
This study uses a qualitative approach with a case study design. The qualitative approach 

was chosen because this study aims to understand in depth the nuclear non-proliferation policy, 

global security challenges, and the roles of actors involved in the implementation of this policy. 

The case study design allows for focused analysis of events, policies, and key actors in the 

context of nuclear non-proliferation. This study is a descriptive-analytical study, aimed at 

describing and analyzing the role of nuclear non-proliferation policy on global security stability. 

This descriptive-analytical study will help identify key factors, including policies, challenges, 

and impacts of non-proliferation implementation. Primary data in this study will be obtained 

through in-depth interviews with international relations experts, nuclear policy experts, and 

officials from international institutions or organizations such as the International Atomic 

Energy Agency (IAEA) or the United Nations Office for Disarmament Affairs (UNODA). 

Secondary data will be collected from various relevant literature, such as scientific journals, 

international organization reports, policy documents, official government reports, books, and 

publications related to nuclear non-proliferation and global security. These sources will be 

obtained from libraries, online repositories, and official websites of related institutions. 

 

Results and Discussion 
The Role of Nuclear Non-Proliferation Policy in Global Security 

This study found that nuclear non-proliferation policy plays an important role in 

maintaining international stability by reducing the threat of a nuclear arms race and armed 

conflict involving nuclear weapons. Through the Nuclear Non-Proliferation Treaty (NPT) and 

organizations such as the IAEA, the international community has succeeded in suppressing the 

development of new nuclear programs in several countries. Interviews with experts showed that 

NPT member states generally adhere to their commitments not to spread nuclear weapons and 

support international monitoring. 

Effectiveness of the Non-Proliferation Treaty (NPT) 

The NPT Treaty, although effective in curbing the rate of nuclear proliferation in many 

countries, still faces challenges in its implementation. The results of the study revealed several 

major obstacles, namely, 

• Imbalance between nuclear and non-nuclear states, Many non-nuclear states feel that 

nuclear weapon states (such as the US, Russia, and China) have shown little commitment to 

disarmament. This creates dissatisfaction and skepticism about the effectiveness of the treaty. 

• Increased nuclear capacity outside the NPT, Some countries, such as India, Pakistan, 

and Israel, are not members of the NPT and have developed their own nuclear weapons. This 
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poses a dilemma for the international community, as their non-involvement in the treaty reduces 

the effectiveness of the NPT. 

Non-Proliferation Challenges in the Advanced Technology Era 

In the context of rapid technological development, there are concerns that nuclear 

technology may become more accessible, increasing the risk of proliferation. This study 

identifies several key challenges, 

• Proliferation of Civilian Nuclear Technology, The development of civilian nuclear 

technology, such as nuclear reactors for energy, poses a risk of increasing capacity that can be 

used for military purposes. Although its use is supervised, this technology can still be used for 

non-civilian interests by certain countries. 

• Increased Cyber Threats to Nuclear Security, In the digital era, cyber security has 

become an important aspect in protecting nuclear facilities. Interviews revealed that cyber 

attacks can compromise the security of nuclear installations or steal sensitive information 

related to nuclear technology, which can lead to misuse. 

 

The Role of Key Countries and International Organizations 

This study found that major countries such as the US, Russia, and China play an 

ambivalent role in non-proliferation policies. On the one hand, they support international 

initiatives to prevent proliferation, but on the other hand, they still maintain and even increase 

their nuclear capacity. In addition, international organizations such as the IAEA have an 

important role in overseeing nuclear use and ensuring member states' compliance, although 

sometimes they experience constraints in terms of authority and funding. 

 

Policy Recommendations for the Future 

Based on the research findings, several policy recommendations to strengthen nuclear 

non-proliferation include, 

• Strengthening the International Oversight Framework, the IAEA needs to be given 

stronger authority to monitor and audit nuclear activities in member states. Financial support 

and resources from member states need to be increased to strengthen oversight and inspection 

capacity. 

• Increasing Transparency and Cooperation Among Nuclear States, Nuclear-weapon 

states are expected to increase transparency and comply with disarmament commitments, in 

order to increase non-nuclear states' trust in the NPT. 
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• Development of Global Rules for Civil Nuclear Technology, The international 

community needs to develop stricter rules regarding the transfer of civil nuclear technology and 

ensure that its use is not misused for military purposes. 

• Protection against Cyber Threats in the Nuclear Sector, Nuclear technology-owning 

countries and international organizations are advised to increase cooperation in developing 

cyber security standards to protect nuclear facilities from digital threats. 

 

Impact of Non-Proliferation Policy on Regional Stability 

The study also found that non-proliferation policy has a significant impact on regional 

stability, especially in geopolitically tense regions such as the Middle East and East Asia. 

Implementation of non-proliferation policy can prevent escalation of conflict in the region, 

but only if supported by international cooperation and real commitment from all countries. 

The results of this study indicate that nuclear non-proliferation policy plays an important 

role in maintaining global stability and security, but still faces various challenges in its 

implementation. The proposed recommendations are expected to help the international 

community in improving the effectiveness of non-proliferation policy to face the ever-

growing challenges in the future. 

Discussion 
This study highlights the important role of nuclear non-proliferation policy in 

maintaining global stability and security. The results of the study show how international 

agreements and efforts in the field of non-proliferation have a significant impact in reducing 

the threat of a nuclear arms race. However, the challenges identified in the results of the study 

indicate that achieving non-proliferation requires further efforts and commitment from the 

international community. This discussion will further elaborate on the results of the study by 

looking at aspects of effectiveness, technological challenges, the role of key actors, and 

proposed policy recommendations. 

 

1. Effectiveness of the Non-Proliferation Treaty in Reducing Global Threats 

Although the Nuclear Non-Proliferation Treaty (NPT) has proven to be a major 

instrument that has successfully curbed the development of nuclear weapons in many 

countries, this study shows that the treaty faces several limitations that impact its 

effectiveness. One of the main issues is the imbalance between countries that have nuclear 

weapons and those that do not. This has led to dissatisfaction among non-nuclear countries, 
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especially regarding disarmament. This imbalance can disrupt the stability of the treaty and 

potentially create tensions that can undermine global efforts to curb nuclear proliferation. 

Another issue that needs to be considered is the attitude of major nuclear weapon states 

that still maintain their nuclear capacity, and in some cases even increase their arsenal. This 

creates a contradiction in global efforts to reduce nuclear weapons, because these states have 

great influence in setting international security policies. To maintain trust in the international 

community, these states need to show a more real commitment to disarmament. 

 

2. Non-Proliferation Challenges in the Advanced Technology Era 

The results of the study show that technological developments present new challenges 

in non-proliferation efforts. The increasingly advanced civil nuclear technology, for example, 

although it offers great benefits in energy, carries hidden risks because this technology can be 

used for military purposes. With the increasing access to this technology, strict supervision 

becomes important so that this civil technology is not misused. 

Cyber threats to facilities and information related to nuclear technology are also an 

important factor in this digital era. Cyber technology can increase the risk of illegal access to 

sensitive nuclear information or even sabotage of nuclear facilities. This shows the need to 

develop special cybersecurity standards for nuclear facilities, both by nuclear states and the 

international community. Enhanced capabilities in addressing cyber threats will be an 

important factor in maintaining nuclear security in the future. 

 

3. The Role of Key States and International Organizations 

This study also identified that nuclear-weapon states have an ambivalent role in non-

proliferation policies. On the one hand, they have a major responsibility to lead efforts to 

reduce nuclear weapons. However, on the other hand, they still maintain and develop their 

nuclear capabilities, thus raising doubts about their commitment to disarmament. This 

ambivalent attitude can hinder other countries' efforts to comply with the non-proliferation 

treaty. 

In addition, the role of international organizations such as the IAEA is very important 

in ensuring that all countries comply with non-proliferation commitments. However, the 

limited authority and resources of this organization are serious obstacles. The international 

community needs to provide stronger support to the IAEA so that this institution has adequate 

capacity to conduct inspections and supervision of nuclear activities around the world. 
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4. Policy Recommendations and Their Relevance to Non-Proliferation Challenges 

The policy recommendations proposed by this study have direct relevance to the 

challenges faced in non-proliferation efforts. First, granting greater authority to the IAEA can 

improve the effectiveness of monitoring and auditing nuclear activities in member states. 

Thus, the IAEA will be better able to enforce international regulations and prevent potential 

violations related to nuclear proliferation. 

Second, increasing transparency and cooperation between nuclear weapon states will 

create a more conducive atmosphere for non-nuclear states to comply with the NPT. This 

transparency will help strengthen trust between non-nuclear and nuclear states, while reducing 

the risk of geopolitical tensions that could trigger conflict. 

Third, the development of global rules regarding civilian nuclear technology is also an 

important recommendation. These rules aim to prevent the use of civilian technology for 

unintended military purposes. With stricter regulations and stronger monitoring, the misuse 

of nuclear technology can be minimized. 

Finally, protection against cyber threats to nuclear facilities is a much-needed step in 

non-proliferation efforts in this digital era. Enhanced cybersecurity will prevent threats and 

sabotage to nuclear facilities that can pose a major risk to global security. 

5. Impact of Non-Proliferation Policy on Regional Stability 

Nuclear non-proliferation policy also affects regional stability, especially in conflict-

prone areas such as the Middle East and East Asia. In these regions, geopolitical tensions often 

push countries to consider developing nuclear weapons as a security guarantee. Implementing 

non-proliferation policies can help prevent conflict escalation, as long as it is accompanied by 

strong diplomacy and support from the international community to create nuclear-free zones 

in these regions. 

 

Conclusion 
This study confirms that nuclear non-proliferation efforts play a crucial role in 

maintaining global stability and security. Non-proliferation policies, especially through the 

Nuclear Non-Proliferation Treaty (NPT), have helped control the spread of nuclear weapons in 

many countries and created international standards for nuclear activities. However, the success 

of this policy is faced with various challenges that require the international community to take 

more adaptive steps. 

One of the main challenges is the imbalance of commitment between nuclear-possessing and 

non-possessing states. Nuclear-possessing states that still maintain or even increase their 
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weapons capabilities, raise dissatisfaction and suspicion among non-nuclear states. In addition, 

advances in civil nuclear technology and cyber threats to nuclear facilities add to the complexity 

of controlling nuclear proliferation. Increasingly advanced nuclear technology brings great 

potential, but also increases the risk of misuse and wider access to nuclear technology. 

This study recommends several important policies to address these challenges. 

Strengthening the authority and resources of international regulatory bodies such as the IAEA, 

increasing transparency and collaboration among nuclear-weapon states, and developing strict 

cybersecurity standards for nuclear facilities are steps that are expected to increase the 

effectiveness of non-proliferation efforts. In addition, strengthening international diplomacy 

and cooperation to create nuclear-free zones in conflict-prone areas will also contribute to 

regional and global stability. Overall, this study highlights the importance of a collaborative 

and comprehensive approach to addressing non-proliferation challenges in the modern era. 

With a shared commitment from countries around the world and increased oversight of the use 

of nuclear technology, the international community can strengthen its efforts towards a safer 

and more nuclear-free world. 
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