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Executive Summary

From the 1980s through the early 2000s, South Korea transformed from a developing coun-
try scarred by war into a digital powerhouse with world-leading internet infrastructure and
near-universal connectivity. This remarkable development followed neither Western market-
driven approaches nor Chinese state-control paradigms. Rather, South Korea fostered a hybrid
ecosystem through state-guided digital industrialization that prioritized domestic platforms
and technological sovereignty — the nation’s ability to maintain control and autonomy over its
critical digital technologies, infrastructure, and data without excessive dependence on foreign
entities.

While extensive research has documented technical aspects of cybersecurity, significantly less
attention has been paid to how development models influence infrastructure advancement
and vulnerability landscapes. South Korea represents an ideal case for bridging internet studies
and international relations, as its position as an advanced democracy under persistent security
threats provides a laboratory for understanding how development choices create distinctive
security profiles.

Using scenario-based analysis — a methodology particularly appropriate for examining the
interplay between physical infrastructure, software ecosystems, government digital policies,
and cyber threats — we identify vulnerability patterns that emerge from the unique character-
istics of Korea’s development path.

Our analysis reveals that South Korea has developed itself into a “digital paradox™: the very
factors that enabled its remarkable digital transformation have simultaneously created unique
security vulnerabilities. This paradox manifests in three primary dimensions.

1. The state’s role in promoting domestic digital champions has created platform concen-
tration, resulting in critical single points of failure within the national digital ecosystem.

2. South Korea’s emphasis on digital sovereignty has created an environment where digi-
tal “home bias” for domestic platforms shapes infrastructure design and user behavior
in ways that external actors can exploit.

3. South Korea’s integration of government services with private platforms has blurred
institutional boundaries, creating novel attack surfaces and governance challenges.
These vulnerabilities necessitate security approaches that extend beyond the scope of

conventional cybersecurity frameworks.



These findings are not only relevant to South Korean cybersecurity, but also offer contributions
to broader academic scholarship and the practice of digital governance. For policymakers and
security officials, this research provides a framework for understanding how cultural factors
and governance choices create cybersecurity vulnerabilities beyond technical considerations,
and offers models for developing “sovereign redundancy” that balances domestic platform
preferences with security requirements.

Our scenario-based methodology offers context-specific threat assessments for technology
developers and platform operators that account for societal factors like trust and political
polarization. For international relations scholars, our bridging of internet studies and secu-
rity frameworks demonstrates how digital architectures embody political choices as much as
they do technical optimizations. The paper’s central contribution lies in showing that effective
cybersecurity requires comprehending technical systems and the interplay of history, culture,
governance, and geopolitics, which play a major (if largely unrecognized) role in shaping how
digital infrastructure evolves and what vulnerabilities it manifests.
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South Korea’s Digital Evolution:
A Critical Examination

South Korea’s journey from devastation in the 1950s to a high-tech powerhouse is a story

of deliberate state-led development shaped by Cold War imperatives. After the Korean War
(1950-1953), the Republic of Korea (ROK) embraced an export-driven, state-led development
model under authoritarian leadership. From the 1960s-1980s, successive governments (notably
Park Chung-Hee’s regime) directed resources into strategic industries like steel, shipbuilding,
and electronics to accelerate industrialization. This state-guided capitalism, backed by the U.S.
during the Cold War, fostered large conglomerates (chaebols) and built infrastructure as a bul-
wark against North Korea. By the 1980s, South Korea had transformed into one of the “Asian
Tiger” economies, and technology was increasingly seen as central to national advancement
and security. South Korea’s geopolitical position — as a frontline state in the Cold War — rein-
forced the government’s resolve to modernize quickly.

The transition to democracy in 1987 marked a significant political shift, but it did not funda-
mentally alter the consensus that cutting-edge technology remained essential for South Korea’s
prosperity and autonomy. This continuity in prioritizing technology across different political
systems demonstrates how deeply embedded the state-led development model had become in
South Korea’s national strategy.

GOVERNMENT-LED DIGITAL INFRASTRUCTURE DEVELOPMENT

In the early 1980s, South Korea’s Ministry of Communications recognized the strategic impor-
tance of modern telecommunications and launched initiatives to build a nationwide telecom
network. With the nation lacking even universal telephone service, the government invested
about 1% of GDP into developing indigenous telecom technology, notably the TDX (Time
Division Exchange) electronic switching system. This investment paid off: by 1985, South Korea
deployed its own digital switches and, within two years, achieved universal telephone access,

up from only one-third of households a few years prior. State-led research and development
(R&D) in telecommunications provided self-sufficiency in network equipment and laid the tech-
nical foundations for the internet era.
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Building on this success, the late 1980s saw the start of the National Basic Information System
(NBIS) project, which computerized government agencies and connected public institutions.’
Local governments adopted Unix-based systems to offer digital public services, spurring
computerization at universities and companies. By the early 1990s, Seoul launched the Korean
Information Infrastructure (KII) program, a plan to roll out broadband nationwide. Backed by
an initial US$620 million investment, KII began replacing copper lines with fiber-optic cables
between government offices, schools, and businesses. This led to the installation of high-speed
networks (up to 155 Mbps) in dozens of cities during the 1990s, a remarkable feat for the time.
These early infrastructure investments positioned South Korea at the forefront of the global
digital revolution.

DIGITAL SOVEREIGNTY AND HOME BIAS

Alongside developing its physical networks, South Korea simultaneously pursued digital sov-
ereignty, cultivating domestic technologies and platforms to reduce reliance on foreign tech
giants. This “digital home bias” would become a defining characteristic of South Korea’s digital
landscape, with profound implications for its cybersecurity posture.

A formative episode was the Hancom-Microsoft incident in the late 1990s. Hancom, the
maker of Hangul (a Korean-language word processor), faced bankruptcy during the 1997 Asian
financial crisis. Microsoft offered a bailout investment on the condition that Hancom halt R&D
on Hangul, which many Koreans viewed as an attempt to eliminate” locally developed software
that was beloved for its first-class support for the Hangul script, the Korean langauge’s writing
system.

The proposal ignited public outrage and was quickly framed as an assault on national pride.
Civic leaders launched a “Save Hangul” campaign, ultimately securing a rescue package from
local investors and forcing Hancom to reject Microsoft’s offer. Microsoft responded with
aggressive price cuts for MS Word in South Korea, but the episode had lasting significance: it
emboldened the nation’s resolve to support homegrown software. The Hangul word processor

1 Electronic Frontier Foundation. “South Korean Telecommunications Memo.” 2020, www.eff.org/files/2020/01/24/south

_korean_telecommunications_memo.pdf.
2 Tan, Chuan-Hoo. “Battle for Dominance in the Word-Processing Software Market in Korea-How and Why Microsoft tipped
the Market as an Entrant? Is it by Chance?” PACIS 2004 Proceedings, 2004, p. 129.
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survived and remained widely used, especially in government, which to this day mandates docu-
ment compatibility with Hangul format’.

This nationalistic undercurrent — a desire to maintain control over core software and stan-
dards — has influenced both policy and consumer behavior for decades, encouraging local
alternatives over foreign platforms and creating a distinctive digital ecosystem in which domes-
tic companies dominate markets that in other countries are controlled by global tech giants.

This emphasis on digital sovereignty has created both strengths and vulnerabilities. By ensuring
that important software providers are domestic, South Korea may be better able to coordi-
nate defense against an increasingly capable North Korean offensive cyber capacity.” Yet, due
to the small relative size of the South Korean market, domestic providers may be less able to
marshall resources toward effective defense. For example, Hancom Office has been plagued by
persistent critical security vulnerabilities” (though similar issues exist with Microsoft Office).’
O’Malley (2019) analyzes how South Korea’s approach to digital sovereignty created security
dependencies that were different from those in other advanced democracies, particularly

. . . oy . 7
regarding undersea cable communications and critical infrastructure.

PLATFORM ECOSYSTEM, CRITICAL INFRASTRUCTURE,
AND SECURITY DYNAMICS

South Korea’s emphasis on digital sovereignty directly shaped the development of its distinc-
tive platform ecosystem, creating a concentrated market structure dominated by domestic
companies rather than global tech giants. South Korea today boasts one of the most advanced
network infrastructures in the world, a direct outcome of decades of investment and planning.
Nearly the entire population is online: about 97% of South Koreans use the internet, and a
similar percentage own smartphones.® Urban households commonly enjoy high-speed broad-

3 Tan, Chuan-Hoo, et al. “An Investigation of the Word-Processing Software Market War in South Korea: A Game-Theoretic
Approach.” Information & Management, vol. 47, no. 2, 2010, pp. 96-101.

4 Jun, Jenny, and So Jeong Kim. “US-South Korea Cyber Cooperation: Towards the Higher-Hanging Fruits.” Korea Policy 2.1
(2024).

5 Cisco Talos Intelligence Group. “Vulnerabilities in Hancom Office.” 2020, blog talosintelligence.com/hancom-office
-vulnerabilities/.

6 BeyondTrust. “Microsoft Vulnerabilities Hit a Record-High: Here’s Why.” 23 June 2023, www.beyondtrust.com/blog
microsoft-vulnerabilities-hit-a-record-high-heres-why.

7 O’Malley, S. “Vulnerability of South Korea’s Undersea Cable Communications Infrastructure: A Geopolitical Perspective.”
Korea Observer — Institute of Korean Studies, 2019.
8 Electronic Frontier Foundation, 2020.
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band, often fiber-to-the-home, contributing to South Korea having among the fastest average
internet speeds globally, with average connections exceeding 100 Mbps.

The most distinctive feature of South Korea’s internet landscape is its concentrated platform
ecosystem, which is dominated by domestic companies rather than global tech giants. Jin
(2023) traces how the state-led development model laid the groundwork for South Korea’s
current platform concentration, arguing that the government’s role in promoting domestic
digital champions created conditions for today’s duopoly between Naver and Kakao, the two
South Korean consumer technology giants.” Naver commands 50-60% of search market share
(though this has historically been as high as 80%), functioning not just as search but as a com-
prehensive portal for news, blogging, Q&A, email, and commerce.

The prominence of KakaoTalk, Kakao’s flagship chat application, has reached the point where

it is considered part of South Korea’s critical infrastructure. The app’s usage is ubiquitous —
over 96% of South Koreans use KakaoTalk for communication — and it has evolved far beyond
chatting. KakaoTalk is used for work coordination, shopping and bookings, banking authentica-
tion, and even as a hotline to government services." This concentrated market structure, while
economically successful, has introduced systemic vulnerabilities that Nam (2024) has identified
as a consequence of South Korea’s developmental approach.”

The October 2022 KakaoTalk data center fire incident dramatically illustrated these vulnerabil-
ities, as a single-point failure affected critical communication infrastructure nationwide. A fire
that broke out in a battery room at SK C&C’s Pangyo Data Center caused a widespread outage
of Kakao’s services, paralyzing communication for over 45 million users and disrupting essential
services like banking, transportation, and shopping, revealing how dependent South Korea had
become on a single platform for daily functions. This event, which Nam (2024)* further ana-
lyzes as emblematic of South Korea’s platform concentration risks, exposed deficient resilience
mechanisms and demonstrated the widespread consequences of a platform used by over 90%
of the population experiencing service interruption. Hefley, Haynes, and Green (2024) further
analyze this incident as a case study in how platform concentration affects national security.”
(We return to this incident in more detail in the Historical Cases section below.)

9 Jin, D. “Platformization of Korean Internet Portals Toward Mega-Platforms: A Historical Approach.” First Monday, 2023.

10 Kim, S, and D. Yong Jin. Korea’s Platform Empire: An Emerging Power in the Global Platform Sphere. 1st ed., Routledge, 2024.
1 Nam, Siho. “The Republic of Kakao Goes on Hiatus: The Public Cost of Platform Monopolies in South Korea.”
Communication and the Public, 2024.

12 Nam (2024).

13 Hefley, Bill, et al. “Did My App Just Crash? A Case Study of the Kakao Superapp Disruption Event.” Journal of Business
Continuity and Emergency Planning, 2024.
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The relationship between government and private platforms creates additional unique security
considerations. Lee and Lim (2016) provide a framework for understanding the security impli-
cations of this integration, drawing parallels with their case study on the 2014 cyber attack on
Korea Hydro & Nuclear Power Co. (KHNP), in which hackers compromised sensitive data and
threatened the safety of nuclear facilities.' Their research highlights how the blurred bound-
aries between communication platforms and critical infrastructure create novel vulnerabilities
that conventional cybersecurity frameworks struggle to address. Kim (2021) examines how this
approach created a distinctive relationship in South Korea between government and private
platforms in managing public services and security, one that became particularly evident in
health surveillance systems during the COVID-19 pandemic, raising important questions about
digital sovereignty and the power balance between state and corporate entities.” This complex
relationship extends to regulatory approaches. Nam (2024) critically examines how platform
monopolies are legitimized by institutional and regulatory forces, suggesting that government
approaches may prioritize economic growth over public scrutiny of security implications.'®

This diverse literature collectively indicates that South Korea’s concentrated digital ser-

vices —and the government’s central role in digital development — carry inherent cybersecu-
rity vulnerabilities that demand careful strategic oversight. These vulnerabilities stem not pri-
marily from technical deficiencies but from structural and cultural factors embedded in South
Korea’s distinctive development path — a reality that conventional cybersecurity frameworks
often fail to adequately address.

14 Lee, Kyungho, and Jong-in Lim. “The Reality and Response of Cyber Threats to Critical Infrastructure: A Case Study of the
Cyber-Terror Attack on the Korea Hydro & Nuclear Power Co., Ltd.” KSII Transactions on Internet and Information Systems, 2016.
15 Kim, Youngrim. “Tracking Bodies in Question: Telecom Companies, Mobile Data, and Surveillance Platforms in South Korea’s
Epidemic Governance.” Information, Communication & Society, 2021.

16 Kim & Jin, 2024.
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Methodology:
Scenario Analysis

Our methodological approach focuses on developing scenarios to generate nuanced insights
into this complex domain. Scenario-based research offers a particularly effective methodol-
ogy for cybersecurity studies, particularly when examining complex socio-technical systems
where traditional quantitative methods may fail to capture important contextual factors. This
approach allows researchers to explore potential future states while accounting for the inter-
action of technical, social, and political variables. Scenario analysis is especially appropriate
for our research question because it can effectively capture the intersection of South Korea’s
unique historical development, cultural factors, and technical infrastructure in ways that con-
ventional security assessment tools cannot.

The scenario development process followed a structured, three-phase methodology:

Phase 1: Expert Interviews \We conducted in-depth interviews with eight scholars possess-
ing specialized knowledge of South Korea. We ensured balanced representation from cyberse-
curity (five experts) and international relations disciplines (three experts). These semi-
structured interviews focused on identifying unique vulnerabilities and potential attack vectors,
with particular attention to factors specific to the South Korean context.

Phase 2: Scenario Development We synthesized interview data with a comprehensive
literature review to develop initial scenario frameworks. We focused on plausible rather than
worst-case scenarios, integrating technical, social, and political factors. Throughout this pro-
cess, we emphasized South Korea-specific vulnerabilities rather than generic cyber threats that
could apply to any nation.

Phase 3: Validation and Refinement Draft scenarios were reviewed by the original expert
panel. Based on expert feedback, this iterative improvement process allowed us to assess sce-
nario plausibility and ensure that each scenario captured elements unique to the South Korean
context. We concluded with a final validation against historical precedents to ground our pro-
jections in established patterns.
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This methodological approach enables us to move beyond theoretical abstractions to con-
crete, plausible threat models that account for South Korea’s distinct historical, cultural, and
geopolitical realities while offering broader insights into the relationship between national
context and digital infrastructure development. The resulting scenarios serve as analytical tools
and frameworks for understanding how national context shapes cybersecurity vulnerabilities in
ways that may not be apparent through other research methods.
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Historical Cases

During our expert interviews, two historical incidents consistently emerged as particularly
significant for understanding South Korea’s digital vulnerability landscape. These cases provide
critical empirical foundations for our scenario development, illustrating how South Korea’s
unique internet infrastructure has already demonstrated distinctive vulnerabilities. We detail
these incidents here to provide essential context for the scenarios that follow, highlighting
specific vulnerability patterns that could recur in more sophisticated forms.

KAKAOTALK DATA CENTER INCIDENT

The 2022 KakaoTalk outage illustrates a central element of South Korea’s digital paradox: how
platform concentration, a direct result of state-guided digital development, created a systemic
vulnerability unique to the nation’s digital ecosystem. When a fire broke out in the SK C&C
Pangyo Data Center on October 15, 2022, it revealed critical design flaws and resilience gaps in
what had effectively become national communications infrastructure.

The fire originated in the battery room of the data center, which was located in Gyeonggi
Province. This battery room was part of the uninterruptible power supply (UPS) system but
was not physically separated from it, exacerbating the damage when the fire occurred. The fire
rendered the UPS unusable, leading to a power outage that affected the data center’s opera-
tions. When the data center went offline, there was no effective backup system to immediately
take over.

The fire was eventually extinguished, but the recovery of Kakao’s services was slow. Only about
one-third of the servers were restored within the first 24 hours, and full service restoration
took several days. Civil society groups, including high-ranking South Korean academics, criti-
cized Kakao for not having a robust backup plan or separate data centers to ensure continuity
of services during emergencies. This lack of preparedness was contrasted with Naver’s more
effective disaster recovery strategy. The Ministry of Science and ICT intervened, calling for all
stakeholders to develop emergency response systems and diversify their service infrastructure
to prevent similar incidents in the future.

10



THE SOUTH KOREAN DIGITAL PARADOX

The outage had significant economic implications, with Kakao suffering direct losses and facing
class-action lawsuits from affected users."” The disruption of KakaoTalk and other services
caused widespread inconvenience, as these platforms are integral to daily life in South Korea,
including banking, shopping, and ride-hailing services. The government emphasized the need
for operators to recognize the causes of the accident and work to prevent future incidents

to restore public trust in digital services. The incident highlighted the importance of robust
disaster recovery plans and infrastructure redundancy in critical digital services. This incident
demonstrates that, while states like South Korea may have good reason to encourage domestic
company to store their citizens’ data domestically,”® doing so comes with attendant risks: out-
ages at companies providers can cause cascading failures in critical domestic infrastructure.

BANKING SYSTEM COMPROMISE

On March 20, 2013, a sophisticated cyberattack targeted major South Korean financial institu-
tions and media outlets, demonstrating how the blurred boundaries between government ser-
vices and private infrastructure created distinctive security vulnerabilities. The attack deployed
malicious code that overwrote hard drives, disabling approximately 32,000 computers and
causing significant disruptions to banking services and television broadcasts.

Initially, investigators mistakenly attributed the attack to a Chinese IP address, but subsequent
analysis revealed that the IP address from which the attack originated belonged to an internal
network of NongHyup, one of the affected banks.” The malware, known as “DarkSeoul,” was
designed to wipe the master boot record and other files, effectively crippling the targeted
systems. Security experts later attributed the attack to North Korean hackers, noting patterns
consistent with previous cyberattacks linked to Pyongyang.

At the time of the attack, South Korea’s cyber defense capabilities were still evolving. The South
Korean military raised its cyberattack readiness level but did not experience any attacks on its
networks. The government’s response to the incident highlighted the need for enhanced cyber-
security measures. The Korea Communications Commission (KCC) and other agencies led the
investigation, but their initial misidentification of the attack’s origin underscored the challenges
in attributing cyberattacks accurately. While the attack did not compromise bank records or

17 Judge, Peter. “Kakao Faces Class Action over Fire Outage.” Data Center Dynamics, 18 Oct. 2022, www.datacenterdynamics.

com/en/news/kakao-faces-class-action-over-fire-outage/.
18 Han, Sanghyun. “Data and statecraft: why and how states localize data” Business and politics 26.2 (2024): 263-288.
19 “South Korea Hit Hard by Massive Cyber-Attack.” PBS NewsHour Extra, 1 Apr. 2013, www.pbs.org/newshour/classroom

posts/2013/04/south-korea-hit-hard-by-massive-cyber-attack/.
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personal data, indicating some level of security resilience in the financial sector, it exposed
significant vulnerabilities in the country’s critical infrastructure.

The DarkSeoul cyberattack served as a significant learning experience for South Korean insti-
tutions. It highlighted the importance of accurate and thorough investigations, as initial misat-
tributions can lead to confusion and undermine public trust. The attack also underscored the
need for enhanced collaboration between government agencies, cybersecurity experts, and
the private sector to effectively respond to and prevent future attacks. Following the incident,
South Korea strengthened its cybersecurity framework, establishing new positions and task
forces dedicated to cybersecurity. Additionally, the government recognized the strategic threat
posed by North Korea’s cyber capabilities and began to develop more comprehensive strate-
gies to counter these threats. The incident marked a turning point in South Korea’s approach
to cybersecurity, emphasizing proactive measures and international cooperation to address
emerging cyber threats.
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Scenarios

“THE DARK MESSENGER”’— OCTOBER 15, 2026

South Korea’s government-led digital development model, which has produced concentrated
domestic platforms as described in Section 2, would reveal its unintended consequences

in October 2026. The attack exploited precisely the platform concentration that had been
celebrated as a success of South Korea’s industrial policy — turning KakaoTalk’s near-universal
adoption from a competitive advantage into a critical vulnerability.

What started as a routine October morning in Seoul would expose the profound vulnerabilities
brought about by South Korea’s distinctive digital ecosystem. The attack was sophisticated not
for its destructive potential, but for its capacity to exploit the deep integration of public ser-
vices with private infrastructure — a uniquely South Korean vulnerability that developed from
decades of government-promoted platform concentration and digital sovereignty priorities.

Unlike conventional attacks targeting physical infrastructure, this operation leveraged the
blurred boundaries between government communication channels and private platforms — a
characteristic feature of South Korea’s digital landscape that was celebrated as innovative gov-
ernance until security implications became apparent. The attack would test not only technical
resilience but also the institutional foundations of South Korea’s digital strategy.

Phase 1: Silent Compromise (08:30-10:45 KST)

As morning commuters filled Seoul’s subway platforms, their phones buzzed simultaneously
with a routine government alert about rising fine dust levels — delivered, as always, through
KakaoTalk. The message was identical to previous alerts, featuring the familiar blue verification
badge that indicates official government communication.

While South Korea’s traditional emergency broadcasting system (via the T-DMB network)
remained the backbone of crisis communications, KakaoTalk had emerged as a supplementary
channel for government alerts, leveraging the platform’s near-universal adoption to deliver
targeted information efficiently alongside the broader EBS framework.

Unknown to recipients of the alert, attackers had already compromised KakaoTalk’s gov-
ernment service integration API, exploiting a vulnerability in the NPKI (National Public Key
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Infrastructure) certificate system. This system — a legacy of South Korea’s early digital gover-
nance initiatives — allowed users to access multiple government services with just one login
credential, similar to how you might use a Google or Facebook account to log into various web-
sites. While the actual content of messages was encrypted and secure, the attackers targeted
the information about who was sending messages to whom and when (the routing metadata),
which wasn’t properly protected. This allowed them to manipulate the flow of official commu-
nications without needing to break the message encryption itself.

By mid-morning, the National Tax Service began distributing quarterly tax statements through
KakaoTalk’s government service channel. For roughly 18% of recipients — primarily in Gangnam
and the government-centric Gwanghwamun districts — the payment amounts had been
algorithmically altered, increasing by 15-20%. The modifications were calculated to remain just
below typical thresholds that might trigger immediate verification.

The attackers had specifically targeted members of the informal “communication coordina-
tion team,” a small group of KakaoTalk engineers who held special government liaison roles.
These individuals, operating in the regulatory gray area between public and private sectors,
possessed unique access privileges that combined government authorization protocols with
private infrastructure keys. This distinctly Korean governance model, where small teams of
platform employees regularly collaborate with multiple government agencies through informal
task forces, created an ideal attack vector that would be impossible in countries with clearer
public-private boundaries.

Phase 2: Escalation and Divergence (13:15-17:00 KST)

The attack’s second phase revealed its true sophistication. Banking notifications delivered
through KakaoTalk began showing minor discrepancies, such as transaction amounts altered
by small percentages, or payment confirmation messages delayed by varying intervals. The
attackers had expanded their operation to exploit KakaoBank’s integration with KakaoTalk’s
authentication system.

By mid-afternoon, government communications displayed a concerning pattern: different

user segments were receiving subtly contradictory emergency preparation instructions. The
complexity became apparent when crisis response teams discovered that messages appeared
authentic — complete with proper digital signatures and verification markers — but contained
content variations based on recipient location and demographic data accessible through
KakaoTalk’s API.
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As evening rush hour commenced, KakaoT (the transportation app integrated with KakaoTalk)
began displaying incorrect bus and subway schedules. The system’s status indicators showed
normal operation while delivering manipulated content — a deception made possible by South
Korea’s platform concentration. With approximately 93% of South Koreans using KakaoTalk as
their primary communications platform, there existed no widespread alternative channel for
coordination.

As the attack escalated, it compromised KakaoTalk’s certificate-based authentication system,
which served as the gateway for the Korean banking infrastructure. Unlike in other countries,
where financial and communication systems maintain separation, South Korea’s unique inte-
gration of the public certificate authority system with KakaoTalk created a cascading failure.
Transactions began failing across multiple banks simultaneously while appearing normal in
users’ banking apps, a vulnerability unique to Korea’s interconnected digital ecosystem.

Phase 3: System Stress and Revelation (19:00 KST onward)

Stress on the financial system worsened as authentication failures cascaded through digital
banking. The attack had specifically targeted the interconnection points between KakaoTalk’s
security infrastructure and the Financial Security Institute’s authentication framework — a rela-
tionship formalized after the 2022 KakaoTalk outage prompted regulatory reforms.

Government attempts to communicate with the public through alternative channels revealed
a structural weakness: years of centralization around KakaoTalk had created an ecosystem
where even SMS and email were insufficient alternatives. The Emergency Broadcasting System
remained functional but couldn’t deliver targeted instructions needed for an asymmetric, geo-
graphically distributed incident.

International response efforts were complicated by South Korea’s unique sender-pays band-
width model, whereby content providers must pay Korean ISPs for delivering data to end-users
rather than sharing costs equally. As traffic patterns shifted during the crisis, Korean telecom-
munications providers’ automated billing systems began charging excessive fees to foreign
emergency response teams attempting to establish secure communications channels. This
distinctive economic arrangement, established during South Korea’s government-led internet
development, created friction precisely when international coordination was most needed.

The crisis revealed gaps in South Korea’s cyber defense posture: while military cyber units
maintained sophisticated capabilities, the attack’s targeting of civilian infrastructure created
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jurisdictional confusion. The recently updated National Cybersecurity Strategy had attempted
to address this civil-military divide, but implementation remained incomplete. This revealed
the legacy separation between defense and civilian cybersecurity frameworks, a structural
vulnerability unique to South Korea’s security environment, in which the technical border
between military and civilian domains had blurred faster than institutional frameworks

could adapt.

While attribution remained challenging, security researchers identified techniques consistent
with North Korean APT groups that had evolved from cryptocurrency theft to more sophis-
ticated operations — a development underestimated by South Koreans accustomed to dis-
missing North Korean capabilities. This perception gap — where South Koreans viewed cyber
threats with the same casual attitude they applied to North Korean missile tests — had created
an environment where advanced persistent threats could operate with minimal public pressure

for response.

The conservative government initially attempted to leverage the attack to strengthen the
ROK-US-Japan alliance framework. At the same time, opposition figures questioned the
attribution and advocated a more cautious approach to avoid regional escalation— continuing
a pattern where cybersecurity incidents became political tools rather than national security
matters. This politicization further complicated technical response efforts as agencies aligned
with different political perspectives implemented contradictory remediation strategies.

Resolution and Adaptation

The crisis eventually stabilized through an unprecedented public-private response effort. The
government temporarily nationalized KakaoTalk’s authentication infrastructure while main-
taining the platform’s civilian operation — a hybrid approach made possible by South Korea’s
unique regulatory environment. Major chaebols (conglomerates) contributed emergency tech-
nical resources, demonstrating the residual strength of the nation’s state-led model.

The incident prompted a fundamental reassessment of platform concentration risks. Rather
than abandoned domestic platforms, South Korea implemented a “sovereign redundancy”
framework that required critical services to maintain functional backups across multiple
domestic platforms while still prioritizing South Korean technology. This distinctly Korean
approach attempted to balance nationally preferred platforms with security requirements in
ways neither Western market-based nor Chinese state-control models could achieve.
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Analysis: Uniquely South Korean Vulnerabilities

The attack exploited three interconnected vulnerabilities specific to South Korea’s digital eco-
system.

First, the concentration of communications platforms had created a single point of failure with
no practical alternatives. Unlike the 2022 KakaoTalk data center fire, which was dismissed as

a technical failure, this incident revealed the strategic vulnerability created by platform con-
centration — demonstrating how South Korea’s unique platform ecosystem could become a
vector for sophisticated geopolitical operations. Unlike in other developed democracies, where
messaging fragmentation provides a degree of resilience, South Korea’s near-universal adop-
tion of KakaoTalk — a trend encouraged by government policies favoring domestic platforms
— had eliminated redundancy.

Second, integrating government services with private platforms created novel attack surfaces.
While this integration delivered efficiency that was praised in South Korea’s e-government
rankings (which assess how effectively nations digitize public services),” it blurred the bound-
aries between public infrastructure and private services in ways that complicated security
responsibility.

Finally, the high levels of public trust placed in government cybersecurity capabilities —
reflected in interview data showing South Koreans’ confidence in defense against North Korean
threats’ — had created a paradoxical vulnerability. Security warnings were less likely to prompt
verification, and official communications were rarely questioned for authenticity. The incident
ultimately sparked an intensified national debate about the tension between platform “home
bias” — the pride in domestic alternatives to foreign tech giants — and the security vulnerabili-
ties created by concentrated digital infrastructure.

“THE FRONT PAGE”’— MARCH 3, 2026

On March 3, 2026, a sophisticated operation targeting South Korea’s primary information
gateway — targeting Naver, South Korea’s primary information gateway — in particular, its Al

20 For more on the United Nations E-Government Development Index, see https:/publicadministration.un.org/egovkb/en-us

data-center
21 Jun, Jenny, Scott LaFoy, and Ethan Sohn. North Korea’s cyber operations: Strategy and responses. Rowman & Littlefield, 2016.
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Recommender System (AiRS) — revealed how the country’s unique digital ecosystem created
distinct national security vulnerabilities.

The manipulation initially benefited from South Koreans’ desensitization to North Korean
threats — a psychological adaptation described by security experts as “threat normalization,”
after decades of provocations had created an environment where warning signs were easily dis-
missed. Unlike citizens in other democracies, who might react strongly to indications of foreign
interference, South Koreans had developed a high threshold for concern, creating a uniquely
permissive environment for subtle information operations.

The operation exploited South Koreans’ digital home bias, a legacy of the consumer prefer-
ence for domestic platforms established through incidents like the 1998 Hancom-Microsoft
controversy (discussed in Section 2.2). The attackers specifically crafted narratives that played
on these well-established fears of digital colonization, knowing that such concerns resonated
uniquely with Korean audiences who had repeatedly demonstrated a preference for domestic
software sovereignty over foreign alternatives.

Phase 1: Perception Shaping (06:00-09:15 KST)

As South Koreans awoke on a typical Tuesday, Naver’s AiRS (Al Recommender System) algo-
rithm began its daily news aggregation process. Unknown to Naver’s security team, the algo-
rithm’s parameters had been subtly modified over the preceding weeks through a sophisticated
compromise of the company’s Al training infrastructure.

The attack exploited a uniquely South Korean vulnerability: Naver’s outsized role in informa-
tion dissemination. With approximately 28 million daily users in a country of 51 million, Naver’s
front page functioned as the primary news gateway for most citizens — a level of information
concentration without parallel in other democracies.

The operation integrated techniques refined during previous Chinese influence campaigns
targeting Korean sports events and elections — operations that had historically received
limited public attention, despite their effectiveness in shaping online discourse. These efforts
showed that manipulating domestic South Korean platforms was more effective than operating
through foreign-owned media channels, which Koreans approached with inherent skepticism.

The manipulation of Naver’s AiRS was calibrated for plausible deniability. Stories about regional
military exercises received 8-12% higher prominence scores in the ranking algorithm, while ana-
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lytical pieces providing context about the exercises received lower rankings. The stories were
not censored, just less visible. The effect was particularly potent because of Naver’s “green
dot” system indicating government-verified information, a trust mechanism implemented fol-
lowing previous misinformation concerns.”

Simultaneously, Naver’s real-time search rankings — recently reactivated after previous manip-
ulation controversies — began showing unusual patterns. Search terms related to regional
security rose in prominence, while the system’s auto-suggestion feature guided users toward
narratives emphasizing escalation potential. The manipulation exploited a structural gap in
Naver’s algorithm governance: while content moderation was subject to extensive oversight
through the Korea Communications Standards Commission, algorithm parameters were classi-
fied as proprietary business assets with minimal external verification requirements. This regula-
tory asymmetry reflected South Korea’s attempt to balance platform innovation with content
control, creating a vulnerability unique to its regulatory approach.

Phase 2: Amplification and Division (12:00-16:00 KST)

By midday, the operation entered its amplification phase. The attackers exploited South Korea’s
distinctive political landscape — characterized by sharp liberal-conservative divides on national
security issues — to deepen polarization through Naver’s algorithm.

When news broke about a minor maritime incident near disputed waters, Naver’s compro-
mised news aggregation system ensured that news articles and commentary emphasizing
military escalation received prominent placement, while more moderate perspectives were
downranked. The manipulation extended to Naver’s influential comment system, where
automated accounts exploited the platform’s reputation-based moderation system to elevate
certain perspectives artificially.

The attack’s sophistication became apparent in its adaptation to countermeasures. When
Naver’s security team implemented standard anti-manipulation protocols in response to the
unusual traffic patterns, the operation shifted to exploiting the platform’s integration with Band
(Naver’s group communication app) and Papago (its translation service) to continue shaping
information consumption.

22 Go, Seon-gyu, and Mi-ran Lee. “Analysis of fake news in the 2017 Korean presidential election.” Asian Journal for Public
Opinion Research 8.2 (2020): 105-125. Yoon, Sunny. “Techno populism and algorithmic manipulation of news in South Korea.”
Journal of Contemporary Eastern Asia (2019).
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In addition, investigators discovered that initial access to the network and algorithm had been
gained through Naver’s international software development environment, which Naver used
for its NEOM city collaboration with UAE.” This element of South Korea’s digital

global expansion — exporting domestic platforms to other nations seeking alternatives to
Western technology — created a vulnerability without parallel in other advanced democracies.
The attackers had effectively weaponized South Korea’s platform diplomacy against its
domestic information environment. What had begun as strategic digital exports — with UAE’s
Digital Minister frequently visiting Seoul, and Naver opening an international office in the UAE
— had created unintended security dependencies that bypassed traditional defense
perimeters.

Phase 3: Institutional Response Failure (Following Week)

The operation’s most significant impact emerged in the subsequent days, as South Korea’s
institutional response revealed structural weaknesses in its information security framework.

The Korea Communications Standards Commission (KCSC) attempted to coordinate with
Naver to address manipulation concerns, but the regulatory framework — designed primarily
to address content violations rather than algorithm manipulation — proved inadequate. The
unique relationship between South Korean platforms and regulatory bodies, characterized by
negotiated compliance rather than transparent enforcement, complicated attribution

and response.

Public discourse increasingly reflected the sentiments pushed in the manipulated information
environment. Pre-existing conspiracy theories about election systems gained traction, and
political figures from both major parties accused each other of leveraging the situation for
electoral advantage — precisely as the operation had intended.

As misinformation spread, Korean telecommunications providers implemented aggressive
content filtering measures, deploying deep packet inspection across their networks — a
capability developed during earlier controversies around Korean ISPs’ attempts to control
WebTorrent traffic. (At times, these ISPs installed malware on customers’ computers to block
perceived priacy.)” Unlike in other democracies, where ISPs maintain content neutrality,

23 “Naver Wins Saudi Deal to Build Digital Replicas of Mecca, Riyadh.” Bloomberg, 24 Oct. 2023, www.bloomberg.com/news
articles/2023-10-24/naver-wins-saudi-deal-to-build-digital-replicas-of-mecca-riyadh. Accessed 4 Apr. 2025.

24 “South Korea’s Film Industry Declares War on Internet Piracy.” Korea JoongAng Daily, 13 Mar. 2013. “KT Accused of Infecting
600,000 Customers with Malware to Block Torrents.” TorrentFreak, 5 Apr. 2020.
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Korea’s unique regulatory environment permitted internet providers to actively intervene
in information flows, creating unintended opportunities for attackers to manipulate traffic
patterns and hide their activities behind legitimate filtering operations.

Resilience and Reform

South Korea’s response ultimately leveraged unique aspects of its digital ecosystem.

The KCSC collaborated with Naver to implement a temporary “transparent ranking” system
that publicly displayed algorithmic weighting factors — an approach that would have been
impossible in countries with more fragmented media landscapes or less cooperative platform
relationships. The incident catalyzed long-debated reforms in South Korea’s digital governance.
Rather than adopting Western-style platform neutrality or Chinese-style centralized control,
South Korea developed a distinctive “collaborative governance” model that formalized the
previously gray-area relationships between platforms and government agencies. This approach
institutionalized security coordination while preserving the innovation advantages of Korea’s
domestic platform ecosystem. The reform process unfolded over six months — a timeline
possible only because of the distinctive public-private coordination mechanisms that had
evolved from South Korea’s state-led development model.

Analysis: South Korea’s Distinctive Vulnerabilities

The attack exploited three structural vulnerabilities unique to South Korea’s information
ecosystem.

First, the unprecedented concentration of news consumption through a single platform cre-
ated an asymmetric vulnerability. Unlike media environments in other democracies,

which are generally characterized by fragmentation across multiple platforms, South Korea’s
Naver-centric information ecosystem presented a single control point for information

manipulation.

Second, the operation exploited the complex relationship between privately owned communi-
cation platforms and South Korea’s government. The historical involvement of the government
in platform governance — exemplified by previous interventions in how Naver distributed news
— created ambiguity about whether unusual patterns represented manipulation or compliance
with official guidance.

21
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Third, the attack leveraged South Korea’s distinctive political polarization around national
security issues. The sharp divisions between progressives and conservatives on the nation’s
relations with North Korea and China created fertile ground for amplifying existing tensions
through subtle algorithm manipulation.

The incident ultimately highlighted a central paradox in South Korea’s digital development: the

same government-led innovation model that had created alternatives to foreign tech giants had
also created unique vulnerabilities through information concentration.

22
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Discussion

South Korea’s internet infrastructure embodies what can be termed “the Korean digital par-
adox,” as the same factors that enabled the nation’s remarkable digital transformation simul-
taneously created unique security vulnerabilities. This paradox is highlighted in the “Dark
Messenger” and “Front Page” scenarios, which demonstrate how platform concentration,
digital sovereignty priorities, and government-platform integration create distinctive attack
vectors. Rather than restating these vulnerabilities, we focus in this discussion on broader
implications and targeted policy approaches that address the structural (rather than merely
technical) dimensions of South Korea’s cybersecurity challenges.

COMPARATIVE CONTEXT: SOUTH KOREA AS A
DISTINCTIVE DIGITAL SOCIETY

South Korea’s approach represents a distinctive “third path” between Western market-driven
models and Chinese state-control paradigms. Unlike the fragmented digital ecosystems
typical in Western democracies, which create inefficient but resilient redundancies, or China’s
centralized state control, which provides security coordination at the expense of civil liberties,
South Korea has developed a hybrid model that combines state guidance with private-sector

innovation.

This hybrid creates unique security considerations that are largely absent in other systems.
The blurred boundaries between government and private platforms — demonstrated in the
scenarios by attackers exploiting the integration of KakaoTalk with government services and by
Naver’s role in information dissemination — represent vulnerabilities that would be unlikely in

purely market-driven or state-controlled environments.

From an international relations theoretical perspective, South Korea’s model challenges both
liberal institutionalist and realist frameworks, suggesting instead that digital infrastructure
development follows paths that are deeply rooted in national historical experience and strate-
gic culture. South Korea’s experience offers valuable lessons for emerging digital societies nav-
igating between Western and Chinese influences, demonstrating that development paths can
reflect specific historical contexts and cultural values while creating correspondingly unique
vulnerability profiles.
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POLICY IMPLICATIONS: BEYOND TECHNICAL SOLUTIONS

Our research reveals that addressing South Korea’s cybersecurity vulnerabilities requires solu-
tions beyond technical security measures. Four policy approaches emerge from our analysis.

First, policymakers must develop “sovereign redundancy” frameworks that maintain South
Korean platform preferences while adding resilience. Rather than abandoning domestic plat-
forms that have served digital sovereignty interests, critical services should maintain functional
backups across multiple domestic platforms to preserve cultural and economic benefits while
mitigating concentration risks. This could be achieved through targeted regulatory require-
ments mandating that critical digital services maintain operational compatibility across at least
two domestic platforms, coupled with tax incentives to offset compliance costs. The govern-
ment could also lead regular cross-platform crisis simulation exercises to ensure functional
redundancy.

Second, the government-platform relationship requires more transparent governance frame-

|u

works, with clearer security responsibilities. Formalizing the currently informal “coordination
teams” and installing proper oversight mechanisms would preserve collaborative benefits while
reducing associated vulnerabilities. These coordination teams could be implemented through a
formal public-private partnership framework that includes representatives from major plat-
forms (Kakao, Naver), relevant government agencies (MSIT, KISA), telecommunications provid-
ers, and security experts, with clearly defined security clearance protocols and regular account-
ability reporting for all participants in this framework. Practical challenges that could hinder
this process include balancing necessary transparency with operational security needs, resolv-
ing jurisdictional conflicts between multiple oversight agencies, and addressing the reluctance
of platforms to accept additional regulatory burdens that might slow innovation or increase

compliance costs.

Third, South Korea’s concentrated information ecosystem requires specialized protections that
extend beyond content to include algorithmic systems. Implementing transparent standards
for news aggregation and recommendation systems during national crises, military incidents,
or periods of heightened geopolitical tensions would acknowledge the central role of platforms
like Naver while providing safeguards against manipulation. These standards might stipulate
mandatory disclosure of weighting factors in news ranking algorithms, required technical
interfaces for independent verification of algorithm operation, and automatic circuit-breaker
mechanisms that trigger during unusual traffic patterns or content promotion anomalies.
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The Korea Communications Standards Commission, working through a specialized, multi-
stakeholder task force that includes platform representatives, cybersecurity experts, and civil
society organizations, could develop and enforce these standards as part of South Korea’s
distinctive “collaborative governance” framework.

Fourth, addressing societal vulnerabilities requires calibrated approaches that balance trust
with verification. Public awareness campaigns should foster “trust but verify” habits regarding
official communications without undermining the public’s overall confidence in national cyber-
security systems that help maintain social cohesion. Such campaigns could be coordinated
through South Korea’s National Cybersecurity Center in partnership with platform providers
like Kakao and Naver, though efficacy may be limited by the same political polarization that
creates vulnerability to information operations. Lessons from Estonia’s digital literacy initiative,
launched following a series of cyberattacks in 2007, suggest that integrating security awareness
into educational curricula produces more sustainable resilience than crisis-response messaging.
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Conclusion

By developing security approaches that embrace rather than ignore its distinctive digital
ecosystem, South Korea can transform the “Korean digital paradox” from a vulnerability into a
source of resilience. As digital infrastructure becomes an increasingly contested terrain in geo-
political competition, South Korea’s experience offers a compelling case study in the complex
trade-offs between connectivity, sovereignty, and security. This paper provides valuable insights
for both scholarly understanding and practical security governance in an era when digital archi-
tectures increasingly reflect national character, historical memory, and strategic priorities.

Rather than imposing generic security frameworks developed in different contexts, South Korea’s
cybersecurity strategy must acknowledge and adapt to the unique characteristics of its digital
development path. This approach recognizes that effective security emerges not from isolation
or abandonment of domestic platforms, but from thoughtful integration of security consider-
ations into the distinctive ecosystem that has enabled South Korea’s remarkable digital success.

The implications extend beyond South Korea’s cybersecurity to broader questions of digital
development models. As countries around the world navigate between competing visions of
internet governance, South Korea’s experience demonstrates that national digital ecosystems
reflect deep cultural and historical factors that cannot be ignored in security planning. By
understanding how development choices create specific vulnerability profiles, nations can craft
more effective security strategies that align with their distinctive digital identities, rather than
imposing ill-fitting external models.

For nations pursuing their own models of technological sovereignty, South Korea’s experience
offers a critical case study of both remarkable success and distinctive vulnerabilities. The lesson
is not to avoid sovereign digital development, but to ensure that security considerations are
integrated from the outset, recognizing that the same policies that enable digital autonomy
may simultaneously create novel security challenges requiring equally innovative solutions.

Future research should further explore the connections between development models and
security vulnerabilities in other distinctive digital ecosystems, particularly in those countries
pursuing sovereignty-focused approaches that prioritize domestic platforms. Additionally,
longitudinal studies of South Korea’s evolving security posture would provide valuable insights
into how security frameworks adapt to changing technological and geopolitical landscapes
while maintaining cultural and historical continuity.
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