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South  Korea’s  COVID-19  control  strategy  has  been  widely  emulated.  Korea’s  ability  to  rapidly  achieve
disease  control  in  early  2020  without  a “Great  Lockdown”  despite  its proximity  to China  and  high popu-
lation  density  make  its achievement  particularly  intriguing.  This  paper  helps  explain  Korea’s  pre-existing
capabilities  which  enabled  the  rapid  and  effective  implementation  of  its COVID-19  control  strategies.  A
systematic  assessment  across  multiple  domains  demonstrates  that  South  Korea’s  advantages  in  control-
ling its epidemic  are  owed  tremendously  to legal  and  organizational  reforms  enacted  after  the  MERS
South Korea
COVID-19
MERS
Pre-exiting capabilities
Lessons learned
Preparedness

outbreak  in  2015.  Successful  implementation  of the  Korean  strategy  required  more  than  just  a set  of
actions,  measures  and  policies.  It  relied  on a  pre-existing  legal  framework,  financing  arrangements,
governance  and  a workforce  experienced  in  outbreak  management.

©  2021  Elsevier  B.V.  All  rights  reserved.
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1. Introduction

The impact of coronavirus disease 2019 (COVID-19) has been
catastrophic, despite countries scrambling to respond with various
measures to control the COVID-19 pandemic. The effectiveness of”
the Great Lockdown” [1] depends on countries’ “pre-existing fac-
tors” such as prior institutional capabilities, social cohesion, and
governance. There is no one-size-fits-all recipe.

Countries with early success in COVID-19 control have been
lionized in the press [2–7]. South Korea’s COVID-19 control strategy
emerged as a model to emulate, as it was one of the first countries
that “flattened the curve” in 2020, despite its proximity to China
and high population density [4,6,8]. For two weeks in late February,
Korea had the highest number of confirmed COVID-19 cases outside
China. The epidemic, however, was controlled rapidly. The ele-

ments of the South Korean approach – Test, Trace and Isolate, with
the use of information and communication technology (ICT) and
public-private partnership (PPP) – have gained broad consensus as
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 key for success [4–7,9]. However, there are limited assessments
hich are widely available on why such policies were developed

nd what enabled their successful implementation.
This paper documents the capabilities that enabled success-

ul implementation of policies and strategies to control COVID-19
hich has contributed in bending the first wave in South Korea. We

onducted a systematic assessment of the capabilities that enabled
apid implementation of control polices, and then discuss lessons
earned during the first wave of the epidemic in the country. Factors
hat allowed execution of the control strategy will remain relevant
o recurrent outbreaks of COVID-19 and future infectious disease
hreats.

. Epidemiological overview

South Korea was one of the first countries to be hit by COVID-
9 due to its geographic proximity to China. The first case was
onfirmed on February 20th, and by February 29th, Korea had the
ighest number of confirmed cases outside China, reaching a peak
f 909 new cases [10,11]. This spike originated from a cluster of
 ‘Shincheonji’ [7] church, a secretive cult in the city of Daegu, a
ity of approximately 2.5 million people (hereafter referred to as
Daegu church’) [12]. However, in less than 2 weeks after the peak,
he epidemic had already shifted to the stabilizing phase through

https://doi.org/10.1016/j.healthpol.2021.02.011
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an aggressive test-trace-isolate strategy [13,14]. Since mid-March,
South Korea reduced its incidence rates by more than 90 % from its
peak, achieving zero new domestic infections by May  6th [12,15].
There have been, though, a few setbacks along the way  mostly in
and around Seoul, including the second major outbreak in August
again originated from a mega church [16]. However, Korea sus-
tained some of the lowest cumulative incidence rates and case
fatality rates among countries during the first wave and subsequent
waves of COVID-19 without implementing draconian lockdown
measures [4,5].

South Korea’s first big outbreak of 2020 occurred in a church in
Daegu. With immediate control measures set from both the cen-
tral and local government, the virus was contained within Daegu
province which contributed to 80 % of total confirmed cases until
June [5,17,18]. Subsequently, however, especially with the second
outbreak in August, the epidemic spread to other provinces (Exhibit
1) [10,15,17,19]. Cumulative incidence rates among those in their
20 s is highest (69 per 100,000) as of late September, 2020 [15,20].
This contributes to the relatively young age-distribution among
those with confirmed cases and relatively low overall case fatality
rate overall (1.7 %).

3. Materials and methods

We  adapt and revise a framework from the WHO’s Joint Exter-
nal Evaluation (JEE) to systematically examine factors for South
Korea’s capability to control COVID-19. The JEE framework assesses
countries’ capacity to prevent, detect, and rapidly respond to pub-
lic health risks. For this paper, we simplify JEE’s 49 indicators and
19 domains into four broad themes, including ‘Preparedness, ‘Gov-
ernance’, ‘Public Health Resources’, and ‘COVID-19 Policies’, and
thirteen core capabilities to better understand the pre-existing fac-
tors of health security in Korea (Exhibit 2). The first three themes
are the “pre-existing enablers” that distinguish Korea from others,
which allowed South Korea to implement effective and relevant
COVID-19 policies (Theme 4).

An extensive literature review was performed to systemat-
ically assess Korea’s political economy, strategies and policies
related to infectious diseases, and societal response to governmen-
tal measures. Literature databases included government reports
and Korean government databases, scholarly articles and journals,
international and local news articles. Scholarly and grey-literature
databases include Google Scholar, PubMed, Korean search engines
(Naver and Daum which are equivalent to Google), and websites
(Korea Centers for Disease Control and Prevention (KCDC), WHO,
World Bank, Johns Hopkins Coronavirus Resource Center, Institute
for Health Metrics and Evaluation (IHME) COVID-19 Resources, Our
World in Data, Brookings institute, Health System Global, and South
Korea’s Law and Regulation (Infectious Disease Control and Preven-
tion Act (IDCPA)). News articles have played a significant role in the
literature review process due to the revolving nature of the virus
and polices.

Key search terms were informed by, but not limited to, WHO’s
JEE framework and our revised ‘Core Capabilities Framework’.
The search terms included “South Korea and COVID-19”, “MERS”,
“preparedness”, “governance”, “public health resources”, “policies
implemented”, “lessons learned”, “legal foundation after MERS”,
“health financing and UHC”, “government coordination”, “govern-
ment role”, “role of private sector”, “risk communication”, “public’s
response”, “supplies management”, “innovative methods”, “health-
care workers mobilization”, “restrictions and lockdown”, “alert

levels”, “social distancing levels”, “testing”, “surveillance and con-
tact tracing”, and “isolation”. Both English and Korean articles have
been considered to broaden the reach of information and data and
to validate the claims. All articles and reports deemed relevant after
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itle and/or abstract review have been considered for literature
eview. See Appendix 1 for full electronic search strategy.

The timeline of the systematic assessment extended from a few
onths prior to the inception of the MERS outbreak in South Korea

January 2015) to end of July 2020, to review all the literature avail-
ble to date to thoroughly examine information on COVID-19. The
015 start date offered perspective on how Korea’s approach was

nformed by MERS. The paper, however, has a limitation insofar that
ews and coverage of the epidemic is still evolving. Furthermore,
ecause we relied on news articles, there may  have been variations

n the rigor used by journalists to support their claims with evi-
ence. However, we  cross-checked and triangulated news articles
ith Korean policy personnels to ensure the claims were accurate

nd reliable.
Below we  discuss each of the twelve core capabilities in detail

o better understand the pre-existing factors and actions taken to
ontrol the pandemic in Korea. Key capabilities of Korea’s COVID-
9 response are presented in Exhibit 3. Please see Appendix 2 for
etailed timeline of Korea’s COVID-19 response and major events.

. Results: systematic review of core capabilities of South
orea

.1. Theme 1: preparedness

.1.1. Legal foundation: learning from MERS
Korea learned painful lessons during the Middle East Respira-

ory Syndrome coronavirus (MERS-CoV) crisis in 2015. South Korea
ad the largest outbreak outside the Arabian Peninsula [21]. The
overnment’s inadequate response revealed significant drawbacks
f its infectious disease control system and generated considerable
riticism [7,22,23].

After the MERS outbreak, the country significantly reformed
ts laws and regulations to improve pandemic preparedness and
esponse. The government established and revised the infectious
isease prevention and control laws and frameworks. Twice in
015, the Infectious Disease Control and Prevention Act (IDCPA)
as  amended [5], laying legal foundations for all dimensions

f pandemic control. These amendments reinforced the leading
uthority of Korea Centers for Disease Control and Prevention
KCDC) and increased funding earmarked for pandemic prepared-
ess. These funds allowed KCDC to recruit and retain healthcare
orkers and epidemic intelligence service (EIS) officers for out-

reak management, infectious disease surveillance and response
7,24].

The IDCPA was further revised to enable extensive contact trac-
ng [5]. It incorporated various investigation methods to allow
CDC and the Ministry of Health and Welfare (MoHW) to retrieve
ersonal information such as GPS location and credit card trans-
ctions for accurate tracing [25]. In December 2015, the law was
urther revised, to allocate resources and mobilize public and pri-
ate stakeholders and set clear roles and responsibilities, including
nancial, to control the outbreak. Public disclosure provisions were
lso included in the amendments for transparent communication
uring an outbreak.

Even during the COVID-19 crisis, the government further
mended the Act to quickly react to the surging demand for supplies
hrough limiting unnecessary exports and/or purchases of COVID-
9 related drugs and supplies [5]. The amendment also enabled
he government to distribute resources and mobilize various actors
cross the whole of society in the effort to fight against the spread of

nfectious disease [26]. By early March of 2020, the Mayor of Daegu
ity was able to secure more than 3000 beds with the amended
ct [26]. These agile, rapid, real time amendments to the national
uthorizing legislation for disease control enabled urgent and deci-
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Exhibit 1. Cumulative Confirmed Cases by Provinces in Korea.
Source: Korea Ministry of Health and Welfare (as of September 27th 2020) [3], Census Data, Ministry of the Interior and Safety.
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Exhibit 2. Core C
Source: Authors. Adapted from WHO’s JEE framework (2020).

sive responses by a seasoned public health workforce, many of
whom stayed in the workforce following the MERS outbreak.
4.1.2. Health financing and universal health coverage (UHC)
Under universal health coverage since 1989, all patients have

access to all health services which are covered by the National
Health Insurance (NHI) [27]. Although more than 90 % of health
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ities Framework.

acilities are private, they are required to participate in the NHI
ystem with the same contract conditions for both public and pri-
ate providers set by NHI law. For communicable diseases, such

s COVID-19, NHI covers the fees for all patients and providers.
OVID-19 related copayments are exempted for citizens and for-
igners under the NHI law. This funding is earmarked within the
overnment’s budget, and its’ supportive public finance environ-
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Exhibit 3. Timeline of Policy an
Source: Authors’ synthesis using data from KCDC, news articles and journals.

ment enabled to allocate budget funds to the response [28]. Testing
is also performed free-of-charge in most cases. In addition, Korea
implemented a pro-poor relief measure to provide a discount on the
mandatory NHI contributions for people who are heavily affected
from the outbreak. For instance, for the bottom 20 %, 50 % of the
contribution is discounted, while a 30 % discount is applied for the
20–40 % income quintile [14]. The most COVID-19 affected area,
Daegu city, received a 50 % discount for the bottom 50 % of the pop-
ulation [14]. During the quarantine, the government pays a cash
support to compensate for the income loss. Korea’s COVID-19 expe-
rience highlights how UHC and pro-poor policies can be important
foundations to cope with an epidemic and health security crisis.

4.2. Theme 2: governance

4.2.1. Effective government coordination
4.2.1.1. Coordination between the local and national government.
During the MERS epidemic, coordination failed at various levels:
within Korea’s central government, between the central and local
governments, and between health authorities and private medical
institutions [29]. It not only suffered from unclear sets of roles and
responsibilities, but also led to conflicts between the national and
local authorities.

In the aftermath of MERS, strong national leadership and coor-
dination were identified as critical, and the amendments of IDCPA
in 2015 and 2017 included clear roles and responsibilities of cen-
tral, state, and local governments as well as private institutions. In
the response to COVID-19, the Central Disaster and Safety Counter-
measures Headquarters (CDSCHQ), headed by the Prime Minister,
directed the pandemic responses in coordination with the KCDC

and local governments (Exhibit 4). It designated local governments
to be responsible for disease control measures as well. KCDC also
established the Office of Risk Communications to provide transpar-
ent and timely guidelines to the public.
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ons taken to Control COVID-19.

South Korea, although decentralized with nine provinces, was
ble to implement a consistent national response to the pandemic.
rounded by the legal system, coordinated efforts between central
nd local government enabled Korea to effectively control COVID-
9. Local authorities quickly acted and implemented local-level
easures, e.g., closure of Daegu church-related facilities and meet-

ngs, but at the same time collaborated and followed the guidelines
f KCDC and MoH, e.g., triage and treatment of COVID-19 patients
s well as contact tracing and epidemiological investigation. Effec-
ive coordination between local and central government facilitated
esource mobilization, data and reporting, and rapid testing of all
00,000 Daegu church members which allowed containment and
ontrol of the epidemic at the onset [12].

.2.1.2. The role of private sector. The experience of MERS also prod-
ed government under the President Moon Jae-in’s administration
o build linkages enabling cooperation with the private sector in
eveloping and deploying testing and treatment resources. Many
rivate biotechnologies in Korea focused their research and devel-
pment on infectious diseases after MERS, which also enabled
ffective public-private partnerships [7,30]. As a result, even before
he first case in Korea, private test kit companies started looking
nto producing test kits in close partnership with the government,

hich allowed the production of 18,000–20,000 tests per day by the
nd of March. Protective masks were also produced by private com-
anies and deployed to health care providers and citizens in just a
ew weeks after the first confirmed case. Contact tracing mobile
pps were also produced by private companies and entrepreneurs
ith the public data available by the government [31]. Isolation

ards (e.g., residential treatment centers for patients with mild

ymptoms) were also transformed from retreat centers owned by
rivate corporations, which followed from policy also designated
y the national government [3].
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Exhibit 4. Response Syste
Source: Authors’ synthesis using data adapted from KCDC (2020).

4.2.2. Transparent risk communication
Inadequate information disclosure was one of the main reasons

for failures in the MERS epidemic control. MERS taught Korea how
important effective crisis communication matters to counter mis-
information. In 2015, the Korean government made amendments
to the IDCPA, which mandated transparent and timely risk com-
munications to the public [7,32,33]. Since the onset of the first case
of COVID-19, the Minister of Health and Welfare and the Director
of KCDC have been providing briefings everyday with detailed data
and risks of COVID-19, and the importance of social distancing and
hygiene though different platforms available, including a COVID-19
official website, TV and radio broadcasting, social media, and text
messages [13,14,33,34]. The government made a conscious effort
to create a sense of trust through timely and transparent crisis com-
munication. In a recent opinion survey, 75.3 % mentioned that they
trust the regular briefings by the government and 92.2 % trust KCDC
[35]. These communications systems allowed citizens to not only
form trust in the government, but also created a form of solidarity
among the citizens.

4.2.3. Public’s response
The voluntary cooperation of the public — getting tested,

wearing masks, self-isolating when symptoms arise, and social
distancing in general – was essential in containing the virus
[4,5,18,36]. The public’s consensus around taking precautionary
measures and complying with the government was  a result of the
MERS outbreak [29,32]. The painful lessons learned from MERS and
swift reforms made by the government solidified trust between the
government and the public. The government provided transparent
risk communication to the public which enabled citizens to follow
those guidelines. Although the country experienced backlash due
to privacy concerns after its extensive law revisions, public percep-
tion of the government’s response measures in a fully democratic

country have generally been positive [37]. Without public coopera-
tion, strategies to control COVID-19 would not have been possible.
South Korea, thus, did not need to adopt more forceful measures as
seen in China, and increasingly, in the US and Europe [1,33,38].
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 the Korean Government.

.3. Theme 3: public health resources

.3.1. Supplies management
The government adopted diverse measures to mobilize, secure

nd control the supplies. As the first early cases of COVID-19 were
eported, the KCDC met  with test kit producers and was already
n a fast-track to prepare mass production of rapid diagnostic
est kits. On the 4th of February, the test kit company received
he government’s “emergency approval”, which was introduced
fter the MERS epidemic and allowed for a fast-track approval
uring outbreaks, and the next day test kits were distributed to
ealth facilities across the country [7,9,13,14]. Test kit producers
lso received funds to rapidly develop test kits and to develop an
pidemiological investigation support system under the National
&D Program. With this partnership, testing capacity reached
8,000–20,000 per day by mid-March [14].

The government imposed a limit of two  masks a week per
erson, which were distributed on designated days of the week
epending on birth year [14]. Real-time data on distributed masks

s captured under the Health Insurance Review and Assessment
ervice (HIRA) system of NHI and are publicly available through
obile applications and web  services, addressing supply shortages

nd distribution inefficiency [13]. As the data are publicly available,
t allows private sectors to develop various online and mobile ser-
ices, enabling citizens to locate pharmacies with masks in stock.
s domestic supply stabilized, the Korean government joined to
educe the global shortage of masks by sending out millions of
asks to more than 22 countries [39].

.3.2. Human resource management
The government was aggressive in recruiting health care pro-

essionals in order to support patient care and infection control in
aegu and Gyeongbuk Province. At the onset of the outbreak, the

ocal government hired an additional 2400 health care workers in
aegu alone [7,14]. Hundreds of physicians and nurses also vol-

nteered to participate in the COVID-19 response which helped
eet the surging demand [40]. However, maintaining the supply

f health workforce has been a challenge to meet surging demand,
artly due to the current legal framework, which gives inadequate
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authority for the government to distribute and deploy health work-
ers during a crisis. The government is currently looking at revising
this legal framework [5,32,41].

Insufficient capacity to lead an epidemiological investigation
and/or contract tracing was also a major pitfall during the MERS
outbreak [7,22,29,32]. The revision of the IDCP Act after MERS
enabled the government to recruit at least 30 epidemic intelligence
service (EIS) officers within the Ministry of Health and Welfare
(MOHW). Right after the first confirmed case in the country, the act
was again revised to increase epidemiological investigation capac-
ity which enabled the government to hire a minimum of 100 EIS
officers effective with MOHW’s budget [5]. In the beginning of
March, this workforce of hundreds of EIS were already deployed
for contact tracing with access to different types of data, including
those from interviews, credit cards and mobile apps.

4.3.3. Health care delivery
Thanks to the flattening of the epidemiological curve, Korea did

not suffer from a lack of hospital beds even during the apex of
COVID-19, except for a short period of time in Daegu when there
was a surge of patients [3,42]. The country has the second highest
hospital bed capacity among OECD countries, which worked in its
favor during the crisis. Nevertheless, the government implemented
a strategy following the guidelines from the IDCPA to prepare for
the worst. In early March, the government designated 69 pub-
lic hospitals with approximately 7500 hospital beds (approx. 2.5
% of total hospital beds in Korea) solely for COVID-19 treatment,
and most COVID-19 cases were treated in public facilities, while
most private health facilities were hesitant in providing care and
treatment for COVID-19 related illnesses [14]. Patients confirmed
to have COVID-19 were classified by the severity of symptoms
and treated accordingly. Moderate, mild, or asymptomatic patients
stayed at community treatment centers operated by local govern-
ments [43]. Designation of treatment hospitals was  a lesson learnt
from the MERS outbreak when some health facilities were reluctant
to accept MERS patients due to infections.

To secure a continuum of services for the non-COVID-19 related
illnesses, “safety guaranteed healthy facilities” (SGHF), which sep-
arate patient paths for respiratory symptoms and other diseases,
were also designated so that people could go freely without wor-
rying about getting infected by the virus [5,14]. These designated
SGHF account for approximately 20 % of total health facilities in
the country and has helped to lessen the relative decrease of health
care utilizations especially after outbreak, where Korea’s reduction
of health utilization was far less compared to other OECD coun-
tries [14]. To continue certain health services, telemedicine was also
implemented at the end of February to give over-the-phone medi-
cal consultation and prescriptions temporarily until the COVID-19
outbreak ends [14].

4.4. Theme 4: COVID-19 policies

4.4.1. Minimum level of restrictions
South Korea is one of the few countries that did not exercise

restrictive measures, such as a large-scale lockdown, to contain
COVID-19 successfully [4,19,42]. Instead, the government focused
on aggressive testing, tracing, and isolating with strong leadership
[4,13,42,44]. Reluctance to this lockdown is based on prior expe-
rience with MERS and its sharp economic downturn experienced
with the lockdown. Unnecessary shutdown of schools and bor-
der restrictions across the country were executed due to excessive
anxiety and fear that was spreading at that time [23].
For COVID-19, the government heavily emphasized social dis-
tancing and hygiene practices rather than a complete lockdown
as we have seen in many of the developed countries [38,45]. Even
in the midst of a pandemic, South Korea ran a nationwide general
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lection to balance its obligations to public health and civil liber-
ies. Citizens in self-isolation were allowed to cast their ballots after
egular voting hours [46]. This minimum restriction has lessened
he devastating economic impacts of COVID-19, and projected to be
he least affected by COVID-19 of all OECD countries [38,42,45,47].

.5. Timely activation of alert levels

.5.1. National crisis levels
Korea’s management plan for infectious diseases establishes

our crisis levels: attention, caution, alert, and severe, which is
mplemented in the national level (Exhibit 5). A key lesson learned
rom the MERS epidemic was  the importance of timely activation
f an appropriate level, as it allows the country to prepare for and
espond to an outbreak at different stages. This activation enables
overnment to take sweeping measures to contain COVID-19, from
ocking down the city to contact tracing, depending on the sever-
ty of the outbreak [13,14]. The management plan also strengthens
oordination between the central government and local govern-
ent to help contain the spread of the virus. Level 1 and 2 are
anaged by the KCDC while the higher levels are managed by the

DSCHQ [14].
Crisis alert level 1 was raised on January 3rd, 2020, three days

fter COVID-19 was  reported to WHO  from China [14]. Under the
ctivated systems, the government was  able to start preventive
easures, establishing preparedness and response plans, speci-

ying the roles of relevant institutions, and activating potential
ersonnel for epidemic control, including contract tracers. The
ighest level was  raised on February 23rd, once the Daegu church
utbreak was identified [14]. Elevating the alert to the maximum
evel allowed the government to coordinate with different line

inistries and the private sector to take drastic measures such as
estricting certain flights to and from South Korea, closing schools
nd limiting public transportation [14,19]. Border closings and dra-
onian lockdowns were possible under the maximum alert level,
ut these measures were not implemented.

.5.2. Social distancing levels
The Korean government implemented a three-tier social dis-

ancing scheme, which adjusts the intensity of infectious disease
revention guidelines depending on the severity of the outbreak
Exhibit 5). The level of social distancing is decided on the basis
f the average number of daily new cases, percentage of new
ases for which the origin of infection cannot be identified, impact
n the economy, among other factors [14,48,49]. These measures
an be undertaken by all levels of government including central,
rovincial, city and municipal governments, depending on its area’s
everity of the outbreak [14]. The higher the level, the stricter the
ocial distancing guidelines.

South Korea was  mostly at Level 1 during the first half of 2020
hen the virus was  deemed to be manageable under the current
edical system, with the daily rise of COVID-19 cases staying below

0 on average [12]. However, in early July 2020, there was  an
ncrease to Alert Level 2 in the western regions, including Gwangju
nd South Jeonla Province after seeing a sporadic cluster in that
egion [12]. Most recently, with the “second wave” in late August,
he government tightened its social distancing rules by raising its
ocial distancing level to 2.5 in the Greater Seoul area [49].

Government’s well-planned guidelines and its proactive mea-
ures played a significant role in achieving good social distancing

nd hygiene practices by the public. The government educated the
ublic about the emerging virus and good prevention practices,
hich fostered an environment for citizens to know and follow the

uidance provided from their public health authorities.
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Source: Authors’ synthesis using data adapted from government documents.

4.6. Rapid testing

South Korea and the United States both reported their first con-
firmed cases on January 20th [12,50]. One month later, Korea had
the highest testing rates, while the US was ranking near the bot-
tom [12,51]. This difference highlights Korea’s agility to reallocate
productive capability and health workers. There was  rapid scale
up of domestically produced test-kits in the private sector and the
construction of innovative and high-throughput screening clinics
to ensure their immediate use [9,40]. This was also learned from
MERS, where a lack of testing capabilities contributed to the spread
of the outbreak. Prior to the first case confirmed in Korea, KCDC
received viral specimens from China to develop test kits [3,13,14],
and the government started producing diagnostic tools in partner-
ship with private sectors.

The country built approximately 600 testing centers in March
as soon as the first national alert was raised [7,19]. Innovative
approaches were used to conduct tests at scale while minimiz-
ing the risk of transmission. Drive-thru testing was  used early on,
which takes less than 10 min  and provides results to patients within
a day of testing, which has been replicated globally [44]. Recently,
a ‘Walk-thru’ testing method was rolled out for urban areas, which
requires an even smaller space and shorter testing time.

4.7. Surveillance and contact tracing

After the MERS epidemic, Korea built its system for real-time
surveillance and extensive contact tracing [3,7,13,29]. The IDCPA
mandated KCDC and local governments to establish a team of epi-
demic intelligence service (EIS) officers to conduct epidemiological
investigations without delay in the case of a possible infectious dis-
ease outbreak [13,23,29,36]. Contact tracing is heavily reliant on the
use of information communication and technology (ICT), which is
enabled by public-private partnerships with telecommunications
companies and researchers in order to achieve real-time data and
surveillance.
Transparent disclosure of real-time information to the public,
mandated by the IDCPA, has been critical [3,29,32]. Private develop-
ers utilized the public data from KCDC to create innovative mobile
apps and dashboards, allowing extensive contact tracing and real-
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ime surveillance [13,31,32]. The data and apps were also used to
pdate the general public. For instance, the database discloses the
tatus of COVID-19 cases by cities and provinces, and includes maps
hat direct users to the nearest testing facilities and mask ven-
ors, as well as information around ‘clean zones’ - places that have
een disinfected following visits by confirmed patients [13,14]. This
omprehensive digital contact tracing allowed accurate and early
ase detection, which enabled the country to control the outbreak
ithin weeks.

Successful contact tracing and surveillance came with a price,
owever. Under the Personal Information Protection Act (PIPA),
orea can impose strict compliance requirements on entities that
ollect any information that could be used to identify a specific per-
on [52]. The government can collect and use data without the need
o obtain consent [37]. Although initially this was  not well-received
rom the public, after experiencing MERS, the general public quickly
earned to accept their privacy concerns. We  acknowledge that
orea’s approach to data collection, surveillance, and contract trac-

ng may  not be replicable to many and may  be frustrated by their
ersonal data protection laws.

.8. Isolation

South Korea’s strict quarantine and isolation measures have
een one of the hallmarks to contain COVID-19. According to a
tudy by the University of Southampton, early detection and isola-
ion of cases were estimated to prevent more infections than travel
estrictions [17,53]. Due to surging cases in the country, the govern-
ent adopted a tiered system to separate the sick from the healthy.

he severely ill and elderly are sent to hospitals. Moderately sick
eople are sent to an isolation center where traced and monitored.
symptotic cases are asked to self-quarantine at home. Interna-

ional arrivals are also subject to mandatory testing and two  weeks
f mandatory quarantine and self-isolation. After the Daegu church
ncident, the local government ordered church members to self-
solate and be tested with the help of robust contact tracing [17].

fter this outbreak, the ill individuals were isolated or hospitalized,
nd asymptomatic contacts were self-quarantined and monitored.
t the same time, the Korean government established dedicated

acilities for isolation, which transformed certain health facilities
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into temporary isolation wards to relieve hospital bed shortages
[3,17]. Although testing and tracing are critical, without an effec-
tive strategy to isolate the sick from the healthy, the virus might be
still spreading.

5. Discussion

Early and rapid response for COVID-19 made it possible for
Korea to rapidly flatten the first epidemic curve in early 2020
despite proximity to China. Even during the latest surge in
December 2020, the level of new infections was substantially
smaller than what was expected by the prediction models by Insti-
tute for Health Metrics and Evaluation (IHME) [54] and lower than
most other OECD countries [55]. Our evidence shows that a major
factor that enabled a successful Korean response to the epidemic is
its recent history of coping with MERS. This history led to institu-
tional reforms and transparent governance that was  put into place
prior to COVID-19 and which made Korea’s systematic response
more effective.

The revision of the IDCP Act following Korea’s 2015 MERS out-
break was a key step to develop the capacity for extensive contact
tracing, public disclosure of information, and the coordination of
central and local governments with the leadership of KCDC. In
a health emergency like COVID-19, leadership and authority by
the central government was able to quickly increase the response
capacity of the country, as compared to a bottom-up approach in a
highly decentralized system, like the United States [31].

A spillover effect of the MERS outbreak was an openness to
making rapid legislative changes to the disease control act and
a tolerance with trial-and-error as the situation evolved [4]. Ini-
tially all those who tested positive for COVID-19 were hospitalized.
However, hospitalization of all patients overloaded the health sys-
tem, resulting in a shortage of beds and health workers for severe
COVID-19 patients, especially Daegu, where a large outbreak had
occurred. After some patients died at home waiting for hospi-
talization, the government quickly responded, and patients were
prioritized based on severity and reallocated to other provinces.
Large suburban residential buildings were transformed to house
patients with milder symptoms whose condition was evaluated
daily by a physician. Heightened flexibility in the face of a crisis
enabled passage of long-stalled health system reforms, including
telemedicine, which was temporarily allowed in a limited scope to
protect patients with existing conditions and minimize the expo-
sure of health providers.

Transparent communication was essential as it helped the
public trust the government and comply with government rec-
ommendations. Most people voluntarily followed government
recommendations on social distancing, wearing masks, hand wash-
ing, cancelling meetings, working from home and did so without
major restrictive measures. The popularity of President Moon Jae-
In and his party increased due to the rapid and successful response
to the pandemic. This contributed to the landslide victory of the
President’s party in the general election on April 15, resulting in
the lowest number of seats by the conservative (opposition) party
in the National Assembly in 30 years.

From the beginning of the response to COVID-19, there was  a
debate about border closure, especially whether to restrict entry of
visitors from China. Taiwan and Singapore implemented a restric-
tion against Chinese visitors in early February. The South Korean
government’s reluctance to introduce the ban on entry from China,

except for visitors from Wuhan, was related to the consideration of
its sensitive political relations with China. More importantly, Korea
is an open economy and its supply chains are very closely linked
with China. The government was worried about the potentially neg-
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tive impact that the closure of its border could have on the Korean
conomy in the long run.

Amid its “success”, Korea too, however, faces myriad challenges.
irst, protecting the vulnerable population has been a struggle [4].
ven after transmission among the general population declined,
utbreaks in long-term care hospitals and nursing homes contin-
ed. Self-employed, temporary workers and employees in certain

ndustries who could not work from home were at higher risk
rom COVID-19. s, disclosure of highly detailed information on the
estaurants and shops that had positive cases has had a sustained
mpact on affected business establishments. Lastly, the role of pub-
ic health care providers became increasingly critical [4]. Although
ll private health care providers are part of the NHI system, they
ere less willing to treat COVID-19 patients. Allocation of COVID-

9 patients and coordination among health providers could have
een more seamless if Korea had more public providers, which
urrently account for only about 10 % of total providers.

Although the Korean response to COVID-19 has worked effec-
ively and there’s much to learn from, it is critical that other
ountries to consider their own  political and social context when
pplying strategies learned from South Korea as it may  be diffi-
ult to emulate. There are, however, some important lessons from
orea that can provide important policy implications. Preparing

 legal foundation and infrastructure for infectious disease con-
rol can be a key precondition to establishing and empowering
edicated government agencies with high capacity for infectious
isease prevention and control. Having the political capability to
uickly modify legal infrastructure as circumstances evolved was
qually important. A policy such as extensive contact tracing can
e quite contentious, thus it will be more effective if it is based
n broadly supported legislation and social consensus. Mass scale
esting was one of the most important strategies of Korea for early
etection and isolation of cases, but this strategy cannot be imple-
ented unless an infrastructure of laboratories, personnel, and

eporting is in place.
This paper has systematically highlighted capabilities that sped

he implementation of COVID-19 control. However, as mentioned,
here’s no one-size-fits-all recipe. Each country should take stock
f their strengths and gaps in a health system’s ability to prevent,
etect, and respond. And they need to shore up their capability
eficits and the country needs to strengthen their infectious disease
revention and control measures as COVID-19 will not be the last
ne coming.

. Conclusion

This systematic assessment of South Korea’s capabilities to con-
rol the virus highlights the importance of Korea’s ‘pre-existing
nablers,’ which allowed it to implement COVID-19 control poli-
ies that were highly successful. Korea embraced lessons learned
rom its past brush with MERS and rebuilt stronger legal and insti-
utional foundations for effective infectious disease preparedness
nd response. Although the story of COVID-19 has not ended and
ill continue to evolve, we hope that the ‘core capability frame-
ork’ outlined here and illustrated by Korea provides a platform

or other countries to assess their pre-existing capabilities so they
an make their health systems more resilient to coming challenges.
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