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Introduction
The nature of warfare in the twenty-first century is 

undergoing rapid and fundamental transformation, largely 
driven by the acceleration of scientific and technological 
innovation. Advances in artificial intelligence, autonomous 
systems, precision-guided munitions, cyber capabilities, 
and network-centric operations are reshaping the strategic 
environment.  Accordingly, militaries worldwide have 
intensified their shift toward science and technology-
oriented forces, marking a departure from conventional 
doctrines based on mass mobilization and manpower-driven 
defense. Ultimately, this global trend underscores a strategic 
effort to maintain national security through enhanced 
operational effectiveness and deterrence capability in an 
era where knowledge and innovation, rather than numbers 
alone, define military power.

In response to these changes, the South Korean government 
has embraced the concept of a “science and technology-
oriented military,” presenting it as a central axis of future 
defense strategy. The Lee Jae-myung administration, like 
its predecessors, has explicitly framed the development of a 
trusted, elite military force through the adoption of advanced 
technologies such as artificial intelligence as a key national 
policy agenda. The vision is appealing because it promises 
to address multiple pressing challenges simultaneously: 
the demographic col lapse that threatens manpower 
sustainability, the sophistication of North Korea’s asymmetric 
capabilities—including nuclear weapons, ballistic missiles, 
and cyber operations—and the erosion of public trust in the 
military following recurring scandals and inefficiencies.  

However, at the core of this discourse lies a reliance on 
technological determinism—the assumption that advances 
in technology inevitably dictate the trajectory of military 
transformation and, by extension, can independently 

resolve structural and operational challenges. While it 
is undeniable that technological progress continues to 
reshape the conduct of warfare, modernization efforts 
centered exclusively on technology risk succumbing to 
technological optimism, or what might be described as a 
belief in technological omnipotence. This paper critically 
examines the underlying assumptions embedded within 
the discourse on a science and technology-oriented 
military and evaluates its implications across three key 
domains: personnel retention, organizational culture, 
and democratic oversight. It concludes with a cautionary 
argument that, without sustained critical reflection and 
systematic planning, such discourse may obscure—rather 
than address—the deeper strategic problems confronting 
the military institution.

I. Concealment of Manpower Challenges
South Korea faces one of the steepest demographic declines 

among OECD countries, with projections indicating a dramatic 
reduction in the working-age population by mid-century. This 
demographic trajectory undermines the sustainability of the 
traditional conscription-based manpower model, which has 
historically formed the backbone of the conscription army. 
South Korea is required to maintain a minimum of 500,000 
troops to deter and repel a potential North Korean attack; 
however, the total force has already declined to approximately 
450,000 as of this year.1) Against this backdrop, the push 
toward a science and technology-oriented military is often 
framed as a solution to the expected manpower shortage. 
The discourse suggests that technological modernization—
through drones, AI systems, cyber operations, and autonomous 

1)	� Bahk, Eunji. “Korea’s military faces deepening troop shortage due to 
plummeting birthrate,” The Korea Times, September 22, 2025.

The ROK military has promoted a transition to a science and technology-oriented force as a response to demographic decline and 

evolving security threats. This approach relies heavily on technological determinism, presenting technological modernization as a 

near-panacea for challenges facing the military. This paper aims to discuss the following three pitfalls hidden within technological 

determinism, which assumes that technology alone can resolve strategic problems. First, the discourse obscures underlying 

manpower issues, including the need for highly skilled personnel to operate advanced systems. Second, organizational and cultural 

stagnation, including hierarchical authority and human rights concerns, are not addressed by technology alone. Finally, democratic 

control of the military may be weakened as an overemphasis on technological education overlooks the importance of cultivating 

critical thinking, ethical reasoning, and a broad understanding of human conflict.
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platforms—can enable a single soldier to exert the combat 
power equivalent to that of multiple personnel.

Whi le this perspect ive has super f icia l appea l , it 
underest imates the complexit y of human resource 
requirements in a technology-intensive military. Advanced 
systems do not eliminate the need for personnel; rather, 
they require highly skilled, specialized operators capable of 
managing, maintaining, and adapting complex technologies 
under high-pressure conditions. The problem lies in the 
fact that the military’s traditional warrior ethos fails to offer 
individuals possessing these qualities the conditions or 
opportunities for success. Morris Janowitz, in his seminal 
work The Professional Soldier, warned of this tension: 
“Particularly at the middle level, officers with technical 
skills are believed to have the highest degree of civilian 
employability, while they enjoy less prestige and more 
limited career opportunity in the military.”2)

This obser vat ion remains h igh ly relevant to the 
contemporary South Korean military, where competition 
from civilian sectors has intensified. The outf low of 
science and technology personnel has already become 
a serious problem in the context of cyber operations. 
Recognizing the strategic significance of cyber defense 
and offense, Korea University established a Department 
of Cyber Defense in 2011 through an agreement with the 
Army. Students receive a full four-year government-funded 
scholarship in exchange for committing to seven years 
of mandatory service as cyber-specialist officers upon 
graduation. The first students were admitted in March 
2012, and the first cohort of cyber-specialist officers was 
commissioned in June 2016. In 2016, 27 out of 28 graduates 
were commissioned, yielding a 96% commissioning rate. 
However, as shown in Table 1, the rate has steadily declined 
over the years, with only 4 out of 23 graduates from the 8th 
cohort commissioned in 2023.3)

Table 1. Commissioning Status of Korea University Cyber Defense Department 
Graduates

Year 2016 2017 2018 2019 2020 2021 2022 2023

Graduates 28 28 30 29 29 27 25 23

Commissioned 27 26 27 24 20 17 13 4

Source: �Yonhap News, September 19, 2023,�  
 https://www.yna.co.kr/view/AKR20230915148800504.

The Ministry of National Defense attributes this decline 
to “excessively long service periods, treatment that is 
unreasonable compared to the private cyber-security 
market, and dissatisfaction with being assigned basic tasks 
that do not match the officers’ expertise.”4)  This explanation 
highlights a critical oversight: technological modernization 
alone cannot guarantee a stable and motivated workforce. 

2)	� Morris Janowitz, The Professional Soldier: A Social and Political 
Portrait (NY: Free Press, 1970), p. xxvi.

3)	 �Yonhap News, September 19, 2023, https://www.yna.co.kr/view/
AKR20230915148800504.

4)	 Ibid.

Recruiting, training, and retaining personnel with advanced 
technical skills is increasingly difficult when civilian 
careers in high-tech industries offer higher pay, professional 
recognition, and greater career mobility.

Consequent ly,  u n les s s y s tem ic re for ms add res s 
compensation, career progression, and recognition for 
specialized expertise, technological modernization may 
exacerbate rather than alleviate the human resource 
problem. Conscripting talented individuals is the most 
cost-efficient way, but it is not possible to retain these 
individuals in the military on a long-term basis. To keep 
science and technology experts in service, the military must 
offer compensation comparable to—or better than—what is 
available in the general labor market. However, South Korea’s 
military leadership is likely to view military service as a duty 
or civic obligation rather than as a career with economic 
incentives. Surveys of Korea Military Academy graduates 
(classes 41–50), who comprise the Army’s senior leadership 
currently, indicate that only 5.9% identified low pay as a 
demotivating factor for active service. 5) It is inevitable that 
the military will confront the challenge of retaining highly 
capable personnel—individuals often coveted by the private 
sector—if its leadership continues to stigmatize economic 
compensation for service.

II. �Organizational Stagnation and 
  Cultural Constraints

A technology-intensive military requires an organizational 
culture fundamentally different from that of a labor-
intensive force. Labor-intensive militaries rely on large 
numbers of personnel performing standardized, repetitive 
tasks under a hierarchical command structure. In contrast, 
technology-intensive mi l itaries depend on smal ler 
numbers of highly skilled specialists capable of operating 
and maintaining advanced systems. This shift requires 
decentralized decision-making, continuous professional 
development, and incentive structures that reward expertise 
and initiative rather than conformity or sheer manpower. 
Militaries worldwide have recognized that highly educated, 
technically skilled personnel are less tolerant of rigid, 
dehumanizing, or abusive environments. For the sake 
of specialist morale and retention, they are striving to 
foster an innovative organizational culture. South Korea’s 
military culture, however, remains far from this ideal. In 
the Army Vision 2050 report, the Army itself critiques its 
organizational culture as follows:

“The control-oriented organizational management, 
which emphasized planning, procedures, and 
structure during the early industrialization era, will 
no longer be suitable. This is also the most vulnerable 

5)	� KMA, A Survey on the Social Identity of Korea Military Academy 
Graduates: Retrospect on the Past 50 Years and Prospect for the 
Future (Seoul: Hwarangdae Research Institute, 1996), p.15.
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area of the current Army organization. While the 
Army, as a highly typical hierarchical pyramid 
structure, continues to strictly maintain a control-
oriented management approach, autonomy, agility, 
and diversity are largely absent.”6)

The second distinguishing feature between labor-intensive 
and technology-intensive militaries is the proportion of 
civilian personnel. In the United States, the pure combat 
component of the Army accounted for 28% during the 
Second World War, but this share declined to 11% during the 
Iraq War in 2005.7) The resulting increase in vacant non-
combat positions was filled mostly by civilian employees. 
Consequently, transforming into a technology-intensive 
military fundamentally motivates the military to recruit a 
substantial cohort of civilian specialists to manage logistics, 
technical maintenance, and other support functions. In the 
same vein, Defense Minister Ahn Gyu-baek stated, “We need 
to maintain a force of 500,000, with 350,000 active-duty 
troops focused on combat roles, while outsourcing all non-
combat functions, such as guard personnel.” 8) However, the 
traditional in-group identity of the military personnel makes 
it challenging for the military to create an environment in 
which civilian employees can fully utilize their skills and 
perform at their best. These cultural and structural features 
often undermine the diversity of military personnel.

Table 2. Past Five-Statistics on Dismissal of Civilian Personnel (Grade 7, 8, and 9)

Year 2019 2020 2021 2022 2023

Number 386 444 682 962 1,238

Source: Kwan-young Kim, “Non-Commissioned Officers leaving the Military,” E-daily, 
October 7, 2024, 

While technology can enhance the combat effectiveness 
of individual soldiers, it does not automatically cultivate an 
integrated organizational culture that fully incorporates 
civilian personnel. Attrition among civilian personnel is 
already a serious concern in South Korea. As Table 2 shows, 
the number of dismissals among civilian personnel has 
steadily increased over the past five years. Civilian employees 
constitute roughly 40,000 members of the ROK military 
workforce. Over a recent three-year period (2021–2023), 
among 3,514 newly appointed civilian personnel assigned 
to Army front-line units, 648 applied for leave of absence, 
and 896 were dismissed—a total of 44% either leaving or 
requesting leave.9) The growing attrition reflects the absence 

6)	� Republic of Korea Army, The Army Vision 2050 (Republic of Korea 
Army, 2019), p. 102. 

7)	� John J. McGrath, The Other End of the Spear: The Tooth-to-Tail Ratio 
(T3R) in Modern Military Operation (Kansas: Combat Studies Institute 
Press, 2007), p. 65.

8)	� Ji-hwan Kim, “Ahn Gyu-baek urges maintain 500,000 forces with 
350,000 active troops and 150,000 outsourced,” Chosun Biz, 1 October 
2025.

9)	� E-daily, October 7, 2024,�  
https://www.edaily.co.kr/News/Read?newsId=02250086639050624&m
ediaCodeNo=257.

of organizational reform: improved professional norms, career 
development pathways, and accountability mechanisms. 
Without a parallel transformation in culture, governance, and 
human resource management, the science and technology-
oriented military risks becoming a superficial modernization 
project—technologically advanced in appearance but 
organizationally and institutionally stagnant. 

III. �Technology Education and 
  Crisis of Democratic Control

The discourse on a science and technology-oriented 
military often emphasizes technological education as the 
most important component of officer training, assuming 
that advanced technical skills are the key determinant of 
operational effectiveness in modern warfare. Proponents 
argue that, in an era of AI and the Fourth Industrial 
Revolution, technically proficient officers are better 
equipped to plan, execute, and coordinate complex 
operations. This perception—that operational success 
depends primarily on technological mastery—can reinforce 
the prioritization of technical competence over adherence to 
democratic norms, legal constraints, and civilian oversight. 
From this perspective, combat effectiveness is assumed to be 
maximized when technology—rather than humans—controls 
the entire process, from target identification to weapons 
release. However, the pursuit of efficiency must be balanced 
by legitimacy. Ethical issues arise when technology reduces 
human oversight or is used in ways that harm civilians, 
demonstrating that technological capability alone does not 
guarantee ethical conduct in warfare. 

There have already been numerous cases where AI has 
made flawed decisions, resulting in civilian casualties. First, 
the U.S. military has long used AI-assisted image recognition 
and pattern analysis in drone operations. In August 2021, 
during the U.S. withdrawal from Afghanistan, an American 
drone strike in Kabul mistakenly targeted what was believed 
to be a terrorist vehicle. The strike killed ten civilians, 
including seven children.10) Subsequent investigations 
revealed that AI-supported identification and confirmation 
processes were flawed and insufficiently verified by human 
analysts. Second, during the 2023–2024 Gaza conflict, the 
Israel Defense Forces reportedly used an AI-based system 
called Lavender to identify Hamas operatives and prioritize 
targets for attack. The system automatically generated target 
lists with minimal human review. However, reports from 
whistleblowers and human rights organizations suggested 
that the system often relied on imprecise or biased data, 
leading to large-scale civilian casualties.11)

Technical knowledge is meaningful only to the extent that 

10)	� C. Todd Lopez, “DoD: August 29 Strike in Kabul ‘Tragic Mistake,’ Kills 
10 Civilians,” DOD News, September 17, 2021.

11)	� Bethan McKernan and Harry Davies, “The machine did it coldly’: Israel 
used AI to identify 37,000 Hamas targets,” The Guardians , April 3, 
2024.
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the user understands its limitations. An excessive focus on 
technology in officer education risks inadvertently narrowing 
the intellectual horizons of future military leaders. Science 
and technology discourse implicitly prioritizes technical 
expertise over other critical dimensions of military 
leadership, including critical thinking, ethical reasoning, and 
a broad understanding of human conflict. Over time, officers 
may become highly specialized in technical operations while 
lacking the strategic, ethical, and political literacy necessary 
for accountability. As Huntington stated, the essence of 
military professionalism lies not only in expertise but also in 
social responsibility and corporateness.12) While the ability to 
manage complex weapons systems is undeniably vital, wars 
are fought and resolved by humans. 

The essence of technology must lie in supporting the most 
legitimate outcome through deep reflection, rather than 
merely achieving the most cost-efficient results through 
precise prediction. Professional military education that 
neglects the humanities, social sciences, and democratic 
norms will struggle to cultivate officers capable of reflective 
decision-making in ambiguous and moral ly charged 
situations. While technological proficiency is increasingly 
important for modern officers, an overemphasis on technical 
education at the expense of broader professional, ethical, 
and civic training can undermine both the effectiveness 
of democratic oversight and the military’s integration 
within a democratic political system. Without capable 
human commanders making final decisions, technological 
advancement risks weakening rather than strengthening the 
democratic foundations of national defense.

Conclusion
The discourse surrounding a science and technology-

oriented military in South Korea embodies significant 
promise but also important pitfalls. By relying heavily on 
technological determinism, the military risks obscuring 
pressing human resource chal lenges, including the 
recruitment and retention of highly skilled personnel. 
Organizational culture and structural rigidity, including a 
strong warrior ethos and hierarchical authority, are unlikely 
to be remedied by technology alone. Finally, excessive 
reliance on technical expertise without effective integration 
of democratic principles and norms threatens to weaken 
civilian military control and accountability. Yet, the discourse 
of technological modernization rarely addresses this issue.

The fundamental challenge is not merely to adopt the most 
recent science and technology, but to ensure that the human 
and institutional dimensions become compatible with 

12)	� Samuel P. Huntington, The Solder and the State: The Theory and 
Politics of Civil–Military Relations (NY: Belknap Press of Harvard 
University Press, 1957).

them. The shift toward a technology-intensive force is not 
a panacea; instead, it will significantly amplify difficulties 
across a tri-fold spectrum of personnel acquisition: first, 
the retention of specialized technical experts who possess 
high competitive value in the private sector; second, the 
recruitment of civilian defense personnel for essential 
non-combat functions; and third, the development of 
commanders capable of ethical, democratically aligned 
decision-making amid the inherent uncertainties of the 
modern battlefield. 

Ultimately, a successful transition to a technology-
intensive military requires more than just technologically 
advanced systems. The future of the South Korean military 
will depend not on the number of autonomous systems it 
acquires, but on its ability to pursue concurrent reforms 
in personnel management, organizational culture, and 
governance structures. A genuine military reform must 
include an agenda for cultivating officers who can integrate 
technological competence with an innovative organizational 
environment that enables technology to reach its full 
potential. Only by addressing all interconnected dimensions 
can the South Korean military realize a truly modern, 
effective, and democratically accountable military capable 
of meeting the challenges of the twenty-first century.
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