International Journal Of Humanities Education And Social Sciences (IJHESS) E-ISSN: 2808-1765
Volume 4, Number 5, April 2025, Page. 2496 - 2502
Email : editorijhess@gmail.com

The Role Of Technology And Innovation In Defense Equipment Development In
Indonesia: A Qualitative Study On The National Defense Industry

Ega Adhisty Riani, I.B Putra Jandhana?, Aries Sudiarso®, Hariantana Aygy Yolanda®
1239Faculty of Defense Science and Technology Defense University of the Republic of Indonesia

*Corresponding Author

Email: egaadhistyriany@amail.com

Abstract

This research aims to analyze the role of technology and innovation in the development of the main weaponry
system (Alutsista) in Indonesia, with a focus on the domestic textile industry. This research uses a qualitative
approach to analyze the dynamics of technological progress and innovation in Indonesia’s textile industry. The
data collection method includes 15 key informants, such as the Ministry of Defense, Defense Implementing
Industries, and experts in the field of defense equipment technology. To supplement the primary data, industry
and labor department reports were also analyzed. Data analysis used topic analysis techniques to identify
primary and secondary themes. The fundamental conclusion of this study is that innovation and technology play
an important role in improving the capability and productivity of the national manufacturing sector. However,
there are some significant problems, such as aging technology, declining research and development funds, and
S0 on.

Keywords: Defense technology, innovation, defense equipment, defense industry, Indonesia

INTRODUCTION

For countries looking to improve their strategic autonomy and national security,
establishing a strong and technologically sophisticated defense industry has become increasingly
important in the quickly changing global security environment. As the biggest archipelagic
nation in the world and a major force in Southeast Asia, Indonesia has particular security issues
that call for a robust and independent military strategy. The nation's large marine territory
highlights the need to build up domestic capabilities in defense equipment production, varied
geopolitical interests, and increasing regional dynamics. The strategic value of developing a
homegrown military sector has long been acknowledged by the Indonesian government. VVarious
regulations and efforts that support technological growth and innovation in the industry reflect
this realization. A major step forward in this attempt was the adoption of Law No. 16 of 2012 on
the military sector (Undang-Undang (UU) Nomor 16 Tahun 2012 Tentang Industri Pertahanan,
2012), which established a legal framework for the growth and empowerment of the country's
military sector with an emphasis on technological independence (Yusgiantoro, 2014).

As an archipelagic nation, Indonesia encounters unique defense and security challenges,
particularly in its vast maritime domain, which requires advanced technology and effective
defense equipment. To tackle these challenges, Indonesia has recognized that self-reliance in the
defense industry is key to reducing dependence on foreign supplies, while simultaneously
creating opportunities for local technology development. Therefore, strengthening the domestic
defense sector is not just a strategic necessity but also an important step towards fostering high-
tech economic growth within the country.

However, despite the implementation of various policies and regulations, Indonesia’s
defense sector continues to face significant challenges in meeting the country’s security needs
and competing in the international market. These challenges encompass limitations in human
resource development, financial constraints, and barriers to technology transfer and international
cooperation, which affect the domestic defense equipment production capacity. To overcome
these obstacles, it is essential for Indonesia to strengthen its research and development capacity
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in the defense sector, as well as create an innovation ecosystem involving the private sector,
research institutions, and universities to foster the development of reliable defense technologies.

Nevertheless, despite these endeavors, Indonesia's defense sector encounters manifold
obstacles in fulfilling the nation's security requirements and contending with the international
market. These difficulties cover a wide range of topics, including international cooperation,
human resource development, and financial and technological limits. Therefore, to comprehend
Indonesia’'s defense industry's current situation and find avenues for improvement, a thorough
understanding of the role of technology and innovation in defense equipment development is
important. By evaluating the achievements made and the challenges that remain, this study aims
to provide a more comprehensive insight into the potential of Indonesia’s defense industry and
how technology can play a key role in achieving greater independence in both production and
the development of defense technologies that are relevant to the country's strategic needs and
challenges.

RESEARCH METHODS

Conceptualization of Innovation and Defense Technology Innovation and technical
breakthroughs are inextricably related to the development of defense equipment. According to
Bitzinger (2017), the defense sector is distinguished by its high technological content and
ongoing innovation, which are motivated by the necessity of preserving military superiority.
Karim (2014) highlights the significance of technology and innovation in attaining self-reliance
in military production, particularly in emerging nations such as Indonesia.

National Security and the Defense Industry There has been much research done on the
connection between a nation's defense sector and its level of national security. According to
Yusgiantoro (2014), a strong local military sector promotes economic growth, fosters technical
innovation, and lessens reliance on foreign suppliers all of which are factors that impact national
security. Laksmana (2019b), who highlights the strategic autonomy attained through indigenous
defense production capabilities, shares this viewpoint.

The transfer of Technology and Development of the Defense Industry is essential to the
military industry of developing nations. In his analysis of how Indonesia's defense offset policies
have affected the growth of its defense sector, Prasetyono (2016) in Saputro et al. (2024)
emphasizes the significance of technology transfer agreements for boosting domestic capacity.
Bitzinger (2017) warns, however, that issues with intellectual property and national security
frequently make technology transfer in the defense industry difficult.

Innovation Ecosystems in the Military Sector The idea of innovation ecosystems is
becoming more and more pertinent to the growth of the military sector. To promote innovation,
Susdarwono (2020) talks on the value of collaboration between academic institutions, research
centers, and the defense sector. It is believed that this triple helix innovation approach is essential
to developing Indonesia's defense technology capabilities.

Difficulties in the Development of Defense Technology The development of defense
technology presents substantial obstacles for developing nations. Key challenges for Indonesia
are listed by Wahyuni & Eko Atmojo (2022) as being restricted funds for research and
development, technology gaps, and human resource limitations. Tan (2004) points out that these
difficulties are shared by all Southeast Asian nations attempting to update their armed forces.
Government Regulations and the Growth of the Defense Sector The environment in which the
military sector operates is significantly shaped by government policy. From the standpoint of
national resilience, Supriyatno (2014) examines Indonesia's military-industrial strategy,
emphasizing the value of strategic planning and enabling laws. The necessity of sustained
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government support is underscored by Hartanto (2018) to attain technological independence in
the defense industry.

Defense Industry Development in a Regional Context It is vital to comprehend
Indonesia’s military industry within a regional framework. Widjajanto (2019) looks at how
Indonesia’s security and military industries have changed in the larger framework of the nation's
rise in the region. Fitriani et al. (2020) talk about Indonesia's defense diplomacy initiatives, which
include marketing its defense goods abroad.

Aspects of the Defense Industry’'s Economy Developments in the defense sector have
important economic ramifications. Prasetyo (2016) examines the direct and indirect advantages
that the defense sector provides to the expansion of the national economy. This economic
viewpoint is essential to defend investments in defense technology and innovation.

RESULT AND DISCUSSION

Technology is vital to the defense industry as it significantly increases a country's
production capacity. Technology not only reduces efficiency in producing defense equipment
products, but also adversely affects national security and strategy. Here are some key points that
illustrate the role of technology in the defense Industry:

Enhancement of Military Capability

Modern technology enables more efficient equipment and more advanced capabilities.
For example, weapon systems that use advanced radar technology can improve firing accuracy
and threat detection which is crucial in emergencies.

» Advanced Weapon Systems

Technology enables the development of more efficient and effective sensing systems.
Inclusive examples include Detection and identification of targets with higher accuracy made
possible by radar technology known as advanced. Additionally, today's aircraft systems allow
fighters to operate in a variety of harsh environmental conditions. Weapon Systems, Enable the
military to execute missions with high precision and effective impact with the use of the latest
technologies such as missiles, torpedoes, and artillery.

» Knowledge and Intelligence

Information technology has revolutionized military intelligence communication. This has
led to: Communication Networks, The use of digital and satellite communication networks
allows employees to communicate in real-time across national borders, improving coordination
and response time to rapidly changing situations. Data mining, The combination of data mining
and analytics technologies facilitates the timely and accurate extraction of intelligence
information, providing valuable insights for analysis and potential assessment.
 Equipment Mobility and Protection

Technology also plays a role in improving the level of protection and mobility of military
forces, The use of advanced composites and design technologies enhances protection against
armored weapon attacks, as well as encapsulates high mobility on diverse battlefields.
Navigation and Surveillance Systems, Satellite navigation systems, and navigation technologies
enable more efficient and safe military operations, including land reclamation and clearing.

« Logistics and Maintenance Management

In addition, technology maintains an important role in the logistics and maintenance
management of military equipment: Predictive Maintenance, This condition-based monitoring
system uses sensors and analytics to identify potential equipment failures before they occur,
thereby reducing downtime and maintenance costs. Supply Chain Management, Information
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technology improves military supply chain management, ensuring timely and efficient supply
among logistics distribution on complex battlefields.
Competitive Advantage

Countries with advanced technological capabilities have a strategic advantage over other
countries. This can support the development of new-generation fighter aircraft, more powerful
air systems, and secure communication technologies.
In the context of the literature, competitive advantage refers to a country's ability to possess
technologies and strategies that are superior to those of other countries, allowing them to
dominate or mitigate their national interests more effectively. Here are some examples that
illustrate the competitive environment in the defense industry:
« Advanced Military Technology

Countries facing intense competition have the ability and means to develop more
advanced digital technologies. This shows, Weapon Systems, These include, for example, long-
range missiles, advanced air defense systems, and precision weapons that can increase the power
of the country in question. Rapid Response Capabilities, Integrating new technologies into
communication, education, and maintenance systems enables the country to respond to
emergencies quickly and effectively.
* High Operational Readiness

Competitive advantages also contribute to high operational efficiency, such as:
Personnel training and readiness: Competitive countries have good training programs and well-
trained personnel to use military technology effectively daily. Strategy and Tactics: Using
cutting-edge technology in strategic and tactical planning allows the country to adopt a more
innovative and adaptable approach to dealing with military challenges.
» Effective Protection and Deterrence

Competitiveness also plays a role in a country's ability to protect its borders and provide
effective deterrence against potential threats, Air Defense Systems, Utilizing advanced radar
technology and air systems provides more effective protection against missiles and air shocks.
Cyber Security, Competitive countries can protect their critical infrastructure from cyber attacks
and deal with complex cyber attacks.
« Economic and Industrial Capabilities

Competitive advantage in military technology is also often associated with strong
economic and industrial capabilities:
Investment in R&D: Countries that allocate substantial funds to developing and advancing digital
technologies are better equipped to provide innovations that can provide long-term benefits.
Strategic Partnerships, Increasing collaboration between governments, universities, and the
private sector in military technology development can lead to more comprehensive and effective
solutions.
Operational Efficiency

Technology enables the reduction of production and maintenance costs of unused
military equipment. For example, using composition technology to create a rough surface can
reduce weight and maintenance costs, while information technology enables more efficient
statistical management. In the context of the defense industry, operational efficiency is essential
to increase production output, optimize daily usage, and reduce costs. The following are some
of the key aspects to consider to achieve operational efficiency:
« Effective Logistics Management

Effective logistic management ensures timely and ideal dispatch times to minimize
illiterate operations. This indicates. Stock Planning and Monitoring: Using advanced information
systems to efficiently determine, monitor, and manage weapons, ammunition, and other
equipment stocks. Supply Chain Optimization, Ensuring compatible Passwords from inception
to end-user by identifying and resolving potential bottlenecks or other obstacles.
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» Well-Scheduled Equipment Maintenance

Well-Scheduled Equipment Maintenance is a systematic approach to regularly

maintaining, inspecting and repairing defense equipment. In the context of Indonesia's defense
industry, it is a crucial aspect of ensuring the operational readiness and effectiveness of military
equipment.

Methodology

This research employs a qualitative approach, utilizing a combination of document

analysis and semi-structured interviews. The following methods were used to gather and analyze

data:

1.

2Document Analysis: We reviewed policy documents, industry reports, and academic
publications related to Indonesia's defense industry and technology policies. This
included the National Defense Industry Policy (NDIP), strategic plans from the Ministry
of Defense, and reports from state-owned defense companies.

Semi-structured Interviews: In-depth interviews were conducted with 15 Kkey
stakeholders, including defense industry executives, military officials, policymakers, and
academic experts. These interviews provided insights into the practical challenges and
opportunities in defense technology development.

Thematic Analysis: Data from documents and interviews were analyzed using thematic
analysis to identify key themes and patterns related to technology, innovation, and
defense industry development.

Findings and Discussion
The State of Innovation and Technology

Today According to our data, Indonesia has advanced its defense technological

capabilities significantly in recent years. Important areas of attention consist of:

1.

Aerospace: Continued work on the KFX/IFX fighter jet project in cooperation with South
Korea, as well as the development of the N219 light transport aircraft (Grevatt, 2020).
2. Naval systems: Plans to construct submarines and produce a range of patrol boats
(Parameswaran, 2019).

Land systems: Producing small guns and armored vehicles (Jane's Defence Industry,
2021).

However, there are still issues with access to cutting-edge technologies, the ability to
conduct research and development, and the integration of cutting-edge technologies like
cybersecurity and artificial intelligence.

Institutional Support and the Policy Framework

1.

2.

The Indonesian government has put in place a number of measures to encourage the
advancement of defense technology, such as: The goal of the National Defense Industry
Policy (NDIP) is to decrease dependency on imports from outside while increasing
domestic production (Ministry of Defense, Indonesia, 2018).

The Defense Industry Policy Committee (KKIP) was established to facilitate
coordination among government, military, and industry players. These programs have
given rise to a foundation for technological advancement; yet, difficulties with
implementation and coordination still exist.

Cooperation and Information Exchange

Our study emphasizes how crucial cooperation is to fostering innovation in the defense

sector. Important conclusions consist of:

1. expanding collaborations between foreign defense contractors and state-owned
defense enterprises, promoting information exchange and technology transfer.
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2. increasing participation of academic institutions and research centers in defense-
related R&D initiatives a growing network of small and medium-sized businesses
(SMEs) that provide support for more extensive defense initiatives.

Difficulties and Possibilities

The following issues have been noted as obstacles to Indonesia's defense technology
development: R&D funding is scarce in comparison to more advanced defense companies.
shortage of qualified workers in fields using cutting-edge technology. Barriers to technology
transfer and intellectual property protection posed by regulations. Using dual-use technologies
to improve both military and civilian applications is one area with considerable potential.
enhancing ASEAN regional collaboration for the advancement of defense technology. utilizing
the expanding digital economy in Indonesia to promote defense innovation.

CONCLUSION

This study shows how innovation and technology are essential to the growth of
Indonesia's defense sector. Even though a lot has been accomplished, there is still much that can
be done to create a more vibrant and cutting-edge ecosystem for defense technologies. Our
research leads us to suggest the following tactics:

1. Boost government spending on defense-related R&D, emphasizing the development of new
technology.
2. Boost cooperation through cooperative research projects and technology incubators
between the defense industry, academic institutions, and the commercial sector.

2. Create specialized training and education initiatives to close the skills gap in cutting-edge
defense technologies.

3. Simplify rules to safeguard intellectual property rights in defense projects and enable
technology transfer.

4. Give priority to the development of dual-use technologies to optimize technological
spillovers and economic gains
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