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Abstract: Collaboration and technology transfer in the defense industry play a 

crucial role in enhancing military capabilities, reducing dependence on imports, 

and strengthening national and global security. Through international 

cooperation, countries can share advanced technology, technical expertise, and 

development costs, which not only increase efficiency but also drive innovation 

in the defense sector. This collaboration also brings significant economic 

benefits, including job creation, local industry development, and increased 

investment in research and development (R&D). However, challenges such as 

differing national interests, technical coordination, and intellectual property 

protection need to be addressed to ensure the success of collaborative projects. 

This study employs a qualitative descriptive methodology to explore and 

describe the processes and impacts of collaboration and technology transfer in 

the defense sector. The results show that international collaboration can 

facilitate innovation and enhance international security dynamics. To increase 

the effectiveness of collaboration and technology transfer, improvements in 

transparency, process standardization, government incentives, local workforce 

skill development, infrastructure enhancement, and intellectual property 

protection are needed. By addressing these challenges, international 

collaboration and technology transfer in the defense industry can more effectively strengthen military and economic 

capabilities, contributing to better national and global security. 
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Introduction 

In the contemporary era, national security is a fundamental requirement for 

maintaining a nation's entity. Politics, economics, and the military are the main forces in 

addressing various security threats (Dobie, 2024; Yongwei, 2024). The evolving dynamics 

of national security have shifted the concept of threats (Cambosuela, 2024; Gundu, 2024). 

Aspects such as cyber security, environmental sustainability, and energy security have 
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emerged as variables that need attention to ensure the nation's sustainability and security 

(Azizah, 2020). 

In the context of global security, the development and integration of defense 

technology are considered crucial and are regulated by UU Nomor 16 Tahun 2012 tentang 

Industri Pertahanan di Indonesia. This law mandates all parties to engage in the production 

of the defense industry. The policy aims to create synergy and optimize the use of national 

resources, support the development of the national industry for defense purposes, and 

reduce dependence on imports by developing local technological capacities. Cross-sector 

collaboration is emphasized to enhance the production capacity of raw materials and 

components that support the manufacturing of defense equipment, build self-reliance, and 

respond to increasingly complex and multidimensional threats, thereby supporting 

national stability and security (Hidayaturahmi & Farida, 2022). 

Defense technology also serves as a secondary function of diplomacy and exerts 

political influence (Dent, 2024; Farkas, 2023). The presence of a nation with strong defense 

capabilities enhances the level of international defense diplomacy in the form of global 

security policy norms (van Wegen, 2023). A significant commitment to national security is 

marked by increased investment in defense technology, which builds regional and global 

stability through defense agreements and collaborations (Ebaye, 2024). Therefore, it is 

essential to develop defense technology while considering ethical aspects, international 

law, and its effects on global security and peace. To achieve this, cooperation among 

countries and international institutions is crucial to ensure that technological 

advancements are balanced with improvements in collective security and well-being 

(Kuswanto et al., 2022). 

International collaboration and technology transfer in the military industry are 

strategic mechanisms aimed at accessing advanced technology through partnerships and 

knowledge sharing. Such collaborations are prevalent in developing countries' defense 

sectors as a means to enhance local industries (da Silva et al., 2017). Military-technical 

cooperation integrates the responsibilities of various entities involved in the development 

and trade of military equipment, enhancing joint research, production, and modernization 

efforts. Furthermore, technology transfer from the military sector to the civilian sector can 

stimulate innovation in non-military industries, fostering a competitive economy by 

bridging the technological gap (Akimkina et al., 2021). 

This study focuses on analyzing how international cooperation can facilitate 

innovation in the military sector and evaluate its contributions to strengthening 

international security dynamics. This research is expected to provide additional references 
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for readers on how international cooperation facilitates innovation in the military sector 

and strengthens international security dynamics. Additionally, it aims to offer useful 

information for governments and international organizations in developing more effective 

policies. 

 

Methodology 

This study employs a qualitative descriptive methodology, aiming to thoroughly 

explore and describe the processes and impacts of collaboration and technology transfer in 

the defense sector. The primary focus of this research is to identify how these 

collaborations influence global security and innovation within the military industry. A 

qualitative descriptive approach is adopted, which is considered suitable for gaining a 

deep and comprehensive understanding of the phenomena under investigation. This 

approach allows the researcher to delve into the dynamics and complexities of 

international collaboration and technology transfer without the need for statistical 

generalization. 

According to Kuswanto et al. (2022), this approach is highly effective in providing 

broad insights into the mechanisms and outcomes of cross-country cooperation in the 

defense industry, helping to explore how these collaborations can enhance the capacity to 

address global security challenges. 

 

Result and Discussion 

According to the report by the Stockholm International Peace Research Institute 

(SIPRI) compiled by Tian et al. (2024), global military expenditure in 2023 reached 

approximately $1.9 trillion. Of this total expenditure, around 25% was invested in 

international collaboration projects, highlighting the importance of inter-country 

cooperation in enhancing defense capabilities. NATO member countries alone spent about 

$1.1 trillion on defense, with a significant portion of the funds allocated to collaborative 

projects. These projects include the development of joint weapon systems and combined 

military exercises, aimed at strengthening interoperability and operational effectiveness. 

This data underscores NATO countries' commitment to bolstering collective defense 

through international collaboration, as well as their efforts to maximize military spending 

efficiency through synergy and resource sharing. 

The European Defence Agency (EDA) further explains that more than 20% of the 

total defense budget in the European Union is allocated to collaborative projects. One of 

the most prominent examples of such collaborative programs is the Joint Strike Fighter 
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(JSF) F-35, which is one of the largest and most complex defense projects in the world. This 

program involves nine main partner countries: the United States, the United Kingdom, 

Italy, the Netherlands, Turkey, Canada, Australia, Denmark, and Norway (Migone et al., 

2023). 

The JSF F-35 program is designed to produce a multi-role fighter aircraft capable of 

addressing various modern threats (Gertler, 2012). International cooperation in this 

program encompasses various aspects ranging from research and development, 

production, to testing and training. Each participating country contributes not only in 

terms of funding but also in sharing technology and expertise, which in turn enhances the 

military capabilities of each country. One of the main advantages of collaborative projects 

like the JSF F-35 is cost efficiency (Armandha et al., 2016). By sharing research and 

development costs, participating countries can reduce their individual financial burdens. 

Additionally, this collaboration facilitates technology transfer that benefits all involved 

parties, promoting innovation and technical capability improvements in the defense 

industry. 

However, collaborative projects of this nature also face challenges, including 

coordination among various countries with different national interests and the 

complexities of technical and managerial issues. It is also important to consider the 

challenges faced in these collaborative projects. Differences in political interests and 

national policies can create tensions and slow down the decision-making process. 

Therefore, a clear framework and strong commitment from all parties are necessary to 

ensure the smooth progress and success of the projects. 

 

Technology Transfer Process 

 According to Sezal & Giumelli (2022), technology transfer in the defense industry is 

a complex process wherein technology, knowledge, skills, and manufacturing methods are 

transferred from one entity or country to another. This process involves several key steps 

governed by international agreements and regulations. The first step in the technology 

transfer process is the identification of needs. The receiving party conducts a thorough 

analysis to identify specific needs related to their defense technology or capabilities, 

including an assessment of the threats faced and the existing technological gaps. 

Next, exploration and negotiation take place between the technology holder 

(provider) and the party in need (recipient). These negotiations include discussions about 

the scope of the technology to be transferred, intellectual property rights, pricing, and the 

conditions of the technology transfer, with the goal of reaching a mutually beneficial 
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agreement. Once an agreement is reached, the next stage involves drafting agreements and 

contracts. The formal agreements and signed contracts outline clear provisions about the 

technology to be transferred, the implementation timeline, costs, and details about training 

and technical support to be provided. 

The knowledge transfer phase involves training the recipient's staff by experts from 

the technology provider. This training can take the form of courses, mentorship during the 

implementation process, or on-site training. This step ensures that the recipient has a deep 

understanding of the acquired technology and can operate it efficiently. This process also 

includes the transfer of documents and technical data. The technology provider supplies 

comprehensive technical documentation, including specifications, blueprints, and 

operational manuals to the recipient to ensure proper understanding and use of the 

transferred technology. 

Throughout the technology transfer process, oversight and evaluation are conducted 

to ensure that the transfer proceeds as planned and that the technology is correctly 

implemented. This oversight involves routine monitoring and performance assessments to 

ensure all technical and operational aspects are met. 

After the technology is transferred, the provider offers ongoing maintenance and 

support. This support is crucial to ensure the recipient can effectively utilize the 

technology and address any arising issues. With continuous support, the recipient can 

continually enhance their capabilities and ensure the technology remains relevant and 

functional. 

 

Increased National and Global Security 

In recent years, various empirical data have shown a significant increase in national 

and global security thanks to technological innovations and international collaboration. 

One of the main indicators is the reduction in global terrorism incidents. According to the 

Global Terrorism Database (GTD), terrorism incidents peaked in 2014 with approximately 

17,000 incidents but dropped to around 10,000 by 2020. In Europe, terrorist attacks 

decreased from 142 incidents in 2016 to 119 incidents in 2020. This decline is largely 

attributed to enhanced intelligence coordination and improved law enforcement efforts. 

Additionally, the reduction in pirate attacks in international waters also 

demonstrates the improvement in global security. The International Maritime Bureau 

(IMB) reported that global pirate attacks dropped from 439 incidents in 2011 to 132 in 

2021, with Southeast Asia still identified as the region most prone to pirate attacks 

(International Maritime Bureau, 2015). This improvement is due to increased international 
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maritime patrols and the use of advanced maritime surveillance technology. Enhancing 

maritime security through sophisticated detection technologies and the identification of 

maritime security needs are effective steps in improving maritime safety. Advanced 

technologies such as Remote Monitoring Systems (RMS), Automated Ship Identification 

Systems (ASAS), and the use of drones for maritime patrols enable the detection and 

prevention of dangerous vessels more effectively, providing authorities with more 

comprehensive and up-to-date information on the location and modifications of these 

vessels (Heppi, 2023). 

 

Benefits of International Collaboration in the Defense Industry 

International collaboration in the defense industry provides numerous significant 

benefits, particularly in overcoming resource limitations and generating synergy through 

the sharing of knowledge and technology. Such collaborations help countries with limited 

defense budgets to still develop advanced technology. For example, in the F-35 Joint Strike 

Fighter project, nine countries contribute to the development costs, so each country does 

not have to bear the full financial burden (Venable, 2020). Similarly, the Airbus A400M 

Atlas project, which involves several European countries, allows each nation to acquire 

cutting-edge technology at a more affordable cost (Giry & Smith, 2019). 

Beyond financing, international collaboration also facilitates the transfer of technical 

expertise and technology among countries. Not all countries possess the technical 

expertise or infrastructure required to develop advanced defense technology. However, 

through collaboration, countries can share expertise and technology with one another. For 

instance, the Eurofighter Typhoon program combines the technical expertise of the United 

Kingdom, Germany, Italy, and Spain to create a superior fighter aircraft (Matthews & Al-

Saadi, 2023). Another example is the Scorpène submarine project, where France provided 

the technology and expertise, while India contributed labor and manufacturing facilities, 

which not only strengthened India's defense capabilities but also developed their local 

industry (Bana, 2016). 

International collaboration in defense also contributes to enhanced regional and 

global security. By sharing intelligence and surveillance technology, countries can work 

together to address cross-border security threats. The NATO Airborne Warning and 

Control System (AWACS) is an excellent example of this collaboration, involving the 

participation of 18 NATO member countries. This system provides critical aerial 

surveillance and has been used in various NATO missions to detect and respond to 

airborne threats (Ying, 2020). 
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Overall, international collaboration in the defense industry offers various significant 

benefits, including cost savings, increased technical expertise, accelerated innovation, and 

strengthened industrial capacity. The synergy generated from sharing knowledge and 

technology not only enhances the defense capabilities of the participating countries but 

also improves regional and global security. By continuing to promote international 

collaboration, countries can collectively address the increasingly complex defense 

challenges of the future. 

 

The Economic Impact of Collaboration and Technology Transfer in the Defense 

Industry 

International collaboration and technology transfer in the defense industry have 

significant economic impacts both at the national and global levels. This process not only 

enhances defense capabilities but also stimulates economic growth through various 

mechanisms, including job creation, industrial development, and increased investment in 

research and development (R&D). 

At the national level, international collaboration in defense projects often creates 

substantial new employment opportunities, from development to production stages. For 

instance, the Eurofighter Typhoon project involves thousands of workers from various 

countries, creating jobs and enhancing the skill sets of the workforce in the defense sector 

(Matthews & Al-Saadi, 2023). Additionally, technology transfer allows recipient countries 

to develop their local industries. For example, India, through technology transfer from the 

Scorpène submarine project, successfully developed its own manufacturing and 

technological capacities, reducing reliance on imports and strengthening its domestic 

industrial base (Bana, 2016). Countries participating in defense collaborations often 

increase their production capacity to the extent that they can export defense products to 

other nations, as demonstrated by South Korea with its fighter jets and warships. 

Globally, international collaboration drives substantial investment in research and 

development (R&D). Complex defense projects require ongoing research and innovation. 

According to an OECD report, countries involved in defense collaborations typically 

significantly increase their R&D budgets. For instance, the F-35 Joint Strike Fighter 

program has sparked billions of dollars in R&D investments, benefiting not only the 

defense industry but also other technology sectors. Furthermore, international 

collaboration and technology transfer support sustainable economic growth by creating a 

stronger and more integrated industrial ecosystem. By sharing technology and knowledge, 
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countries can enhance production efficiency and accelerate innovation, ultimately driving 

overall economic growth. 

In summary, international collaboration and technology transfer in the defense 

industry provide substantial economic contributions at both the national and global levels. 

Through job creation, local industrial development, increased exports, and investment in 

R&D, these collaborations not only bolster defense capabilities but also promote 

sustainable economic growth. By continuing to foster international collaboration, countries 

can collectively address the increasingly complex defense challenges of the future. 

 

Policies and Recommendations to Increase the Effectiveness of Collaboration and 

Technology Transfer in the Defense Industry 

International collaboration in the defense industry offers significant benefits, but to 

maximize its effectiveness, appropriate policies and recommendations are necessary. 

Firstly, enhancing transparency and trust among collaborating countries is crucial. 

Governments and international organizations should strengthen transparency 

mechanisms through joint audits, regular progress reports, and clear conflict resolution 

mechanisms. With standardized and routine reporting, as well as independent monitoring 

committees, trust between countries can be maintained, and collaborative projects can 

proceed more smoothly. 

Secondly, the standardization of technology transfer processes must be developed to 

ensure that all parties have the same security protocols, intellectual property rights, and 

training procedures. This can be achieved by working with international bodies like 

NATO and the European Union to formulate standards that can be widely adopted by 

member countries. Additionally, governments should provide incentives for companies 

involved in international collaborative projects. These incentives could include tax breaks, 

R&D subsidies, and financial support for projects that meet specific criteria, encouraging 

more companies to participate in such collaborations. 

To address challenges and maximize the benefits of collaboration, several 

recommendations should be implemented. One is to strengthen training and skill 

development for the local workforce. Training and education programs focused on 

technical skills and project management are crucial to ensure that the local workforce is 

ready to support collaborative projects. Partnerships between higher education 

institutions and the defense industry can provide relevant courses and training, including 

internships and scholarships in defense engineering and project management. 
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Furthermore, improving infrastructure and production capacity is key to ensuring 

that countries have adequate facilities to support collaborative projects. Investment in 

manufacturing infrastructure and technology is needed to ensure efficient and modern 

production capacity. Governments and the private sector should collaborate to build 

advanced production facilities, such as developing special industrial zones for the defense 

sector with modern facilities and access to the latest technology. 

Intellectual property rights (IPR) protection is also a challenge that must be 

addressed. Concerns about IPR protection can be a barrier to technology transfer, so it is 

important to implement strong IPR protections and ensure that all involved parties adhere 

to these rules. Establishing binding international agreements on IPR protection in defense 

collaboration projects and effective law enforcement will provide security for all parties 

involved. 

Finally, promoting collaboration between governments and the private sector is 

essential for the success of international collaboration. Public-private partnerships can 

facilitate technology transfer and innovation in the defense industry. Establishing forums 

and platforms for dialogue between governments and the private sector and providing 

incentives for collaborative projects involving both parties will strengthen synergy and 

ensure the success of collaborative projects. 

In conclusion, international collaboration and technology transfer in the defense 

industry require a comprehensive approach to maximize their effectiveness. By enhancing 

transparency, standardizing processes, providing incentives, strengthening local skills, 

improving infrastructure, protecting IPR, and fostering public-private partnerships, 

countries can address the challenges and fully realize the benefits of collaboration. This 

will not only enhance defense capabilities but also drive sustainable economic growth and 

innovation, ensuring that countries can collectively face the increasingly complex defense 

challenges of the future. 

 

Conclusion 

Collaboration and technology transfer in the defense industry play a crucial role in 

enhancing military capabilities, reducing dependence on imports, and strengthening 

national and global security. Through international cooperation, countries can share 

advanced technology, technical expertise, and development costs, which not only increase 

efficiency but also drive innovation in the defense sector. Moreover, this collaboration 

brings significant economic benefits, including job creation, local industry development, 

and increased investment in research and development (R&D). However, challenges such 
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as differing national interests, technical coordination, and intellectual property protection 

must be addressed to ensure the success of collaborative projects. 

To enhance the effectiveness of collaboration and technology transfer in the defense 

industry, several measures are necessary. First, increasing transparency and trust through 

joint audit mechanisms and regular progress reports is essential. Developing standardized 

technology transfer processes with clear protocols on security and intellectual property 

rights is also crucial. Governments should provide incentives such as tax breaks and R&D 

subsidies to participating companies. Additionally, it is important to develop the skills of 

the local workforce through training programs and to improve infrastructure and 

production capacity. Strengthening intellectual property protection with binding 

international agreements is necessary to ensure all parties adhere to these standards. 

Finally, promoting partnerships between governments and the private sector is key to 

facilitating technology transfer and innovation. 

By implementing these measures, countries can fully realize the benefits of 

international collaboration and technology transfer in the defense industry. This will not 

only enhance military capabilities but also foster sustainable economic growth and 

innovation, ensuring that countries can collectively face the increasingly complex defense 

challenges of the future. 
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