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Development of a Research-Based Hospital Model in Korea

Noting the increasing public attention on healthcare, Korean society has shown greater 
attention to the significance of the health technology (HT) development. In order to 
promote HT competitiveness, the role of research-based hospitals (RBHs), in producing 
new ideas as well as utilizing final outcomes, has grown increasingly significant. Despite 
high quality healthcare professionals, state-of-the-art equipment, and well-developed 
information technology, few hospitals in Korea are successful leaders in HT development.  
In order to understand HT research and development (R&D) programs in Korea as well as 
hospital-based R&D investment performance, this paper has analyzed a recent three-year 
R&D investment of the Korean government. In addition, a survey on how to promote 
RBHs in Korea has been proceeded through adopting the Delphi method. Several model 
cases of RBHs abroad have also been studied to understand key success factors in 
formulating a development model of RBHs in Korea. This paper proposes suggestions for 
the promotion of RBHs in Korea: systematic reform related to the hospitals, reinforcement 
of the infrastructure of the hospitals, empowering human resources and policy framework 
to support the hospitals.
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ORIGINAL ARTICLE

INTRODUCTION

Hospitals are the source of technology development for the 
health sector as they provide ideas based on clinical experienc-
es and as the end-users of the developed technologies; they are 
at the center of the value chain for Health Technology (HT) in-
dustry development (1). Therefore, it is highly requested for com-
petent hospitals to connect industrialization with medical ser-
vices and to develop HT (2). Note, however, that active stimula-
tion of medical personnel and hospital research is very impor-
tant in view of the current income structure of the hospitals, 
which depends largely upon medical service provision. The im-
provement of the hospitals’ situation to encourage research by 
physicians is considered a matter of urgency, with regard to im-
proving their own financial stability and further development. 
 This paper seeks to search for a method to shape research-
based hospitals as a framework tool for Korea’s research and 
development (R&D) capacity, a key factor in the health indus-
try’s development. In such a context, this paper aims to draw a 
model of research- based hospitals in Korea and to also propose 
suggestions for hospitals, industry, and policy-makers to accom-
plish such model. This paper intends to encourage the invest-
ment in the R&D of health and medical services by positioning 
the hospitals at the center of HT R&D within close coordination 
and strong connection between beds and benches. This paper 

tries to search for alternative suggestions concerning systems, 
human resource training and management structure, and the 
policy environment of many hospitals, in order to build a Korean-
style research-based hospital model. This type of hospital mod-
el would allow many clinical service provision dominant hospi-
tals with potentiality of HT R&D to possibly transfer to balanced 
hospitals in research and medical service provision. 
 

MATERIALS AND METHODS

Subjects
This paper targets approximately 30 experts including research-
ers at hospitals who have actively participated in R&D, CEOs of 
hospitals, and technology transfer organization directors to study 
whether Korea’s hospitals have the capacity for HT R&D and 
play a pivotal role. For the questionnaire survey and analysis, a 
qualitative analysis method, applying the Delphi technique (3), 
is used in view of the small size of samples. 

Study data
To examine the recent research achievements of major research 
hospitals, this paper analyzes the amount of R&D investment in 
the health sector supported by the Korean Ministry of Health 
and Welfare (MOHW) by classifying each hospital grant for the 
past three years (MOHW 2008; MOHW 2009), whose data was 
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available and categorized based on the amount of R&D fund 
spent by each hospitals. Although a head of a research team of 
a single project posts the statistics of the total research expenses 
to his/her institution in general for large-scale projects, this pa-
per examines which hospitals have executed research invest-
ment per detailed project for the analysis of the actual research 
investment amount. 

Analysis
Along with the analysis above, this study also investigated the 
papers, patents and technology transfer, and royalty amount 
produced by the recent MOHW research subsidies per hospital. 
Through this, the amount of research investment made for one 
paper and research investment made per patent were examined 
to measure each hospital’s R&D efficiency. Note, however, that 
this study analyzed R&D achievements such as papers and pat-

Table 1. R&D Support per Hospital (2007-2009)                                                                                                                                                                (unit: KRW million)

University-affiliated 
   hospitals

2007 2008 2009 Total

Items Amount Items Amount Items Amount Items Amount

A 109 19,461 126 17,231 208 27,141 443 63,834
B 44 6,485 60 7,589 102 11,977 206 26,051
C 31 6,418 51 6,143 75 9,203 157 21,763
D 35 6,899 35 4,057 65 10,432 135 21,388
E 26 3,820 53 5,316 90 11,178 169 20,308
F 14 2,660 18 1,467 36 3,990 68 8,117
G 18 2,303 22 1,749 28 3,740 68 7,792
H 14 3,035 15 1,922 20 2,165 49 7,121
I 14 2,470 16 1,035 24 2,938 54 6,442
J 7 2,039 9 1,690 13 1,917 29 5,646
K 6 1,617 9 1,054 17 2,771 32 5,442
L 10 1,754 7 867 15 1,837 32 4,458
M 7 891 16 2,533 11 934 34 4,358
N 6 689 11 1,066 16 1,639 33 3,394
O 4 1,220 5 320 10 1,735 19 3,275
P 4 720 9 1,642 8 566 21 2,928
Q 1 128 9 765 13 1,872 23 2,765
R 2 255 7 1,586 6 474 15 2,314
S 4 568 3 424 9 1,215 16 2,206
T 4 462 6 727 9 911 19 2,100
U 3 286 11 783 14 945 28 2,013
V 4 480 9 802 8 619 21 1,901
W 3 240 8 706 9 881 20 1,827
X 6 618 8 908 14 1,271 28 2,797
Y 4 609 3 584 3 608 10 1,801
Z 3 566 3 588 3 588 9 1,742
AA  - 1 41 5 1,134 6 1,175
AB 1 200 4 450 6 440 11 1,090
AC 1 57 2 366 3 588 6 1,011
AD 2 160 5 518 5 304 12 982
AE 1 383  - 1 415 2 798
AF  - 8 394 6 349 14 743
AG  - 3 145 4 394 7 539
AH 2 95 3 190 3 220 8 505
AI 1 60 3 160 4 270 8 490
AJ 1 100 4 274 1 70 6 444
AK  - 1 160 1 222 2 382
AL  -  - 1 200 1 200
AM  - 1 30 3 160 4 190
AN 1 55 1 55 1 60 3 170
AO  - 1 35 1 34 2 69
AP 1 60  -  - 1 60
AQ  - 1 20 1 18 2 38
AR  - 1 35  - 1 35
AS  -  - 1 35 1 35
Total 394 67,862 568 66,426 873 108,454 1,835 242,741
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ents in a quantitative method. Qualitative analysis such as the 
impact factor of an individual paper or a patent’s industrial val-
ues has been excluded. 

RESULTS

Current status of hospital-based R&D in Korea
To analyze Korean hospitals’ current research capacity, this study 
examines the status of research grants and performances (par-
ticularly examines papers, product commercialization cases, 
technology transfer cases, etc.) supported by MOHW for hospi-
tals including medical colleges, colleges of dentistry, and colleges 
of Korean traditional medicine from MOHW’s R&D budget for 
the past 5 yr, 2005-2009 (Table 1). The hospital-based R&D invest-
ment ratio among the total R&D fund of MOHW showed an up-
ward trend from 45% in 2005 to 67% in 2009. The number of sup-
ported projects had risen as well, with 486 projects or 60% of the 
total projects as of 2009 (4). Hospitals and medical colleges locat-
ed in Seoul and the Metropolitan Seoul Area received about 80% 
of total R&D grants for hospitals. This data showed the concen-
tration of HT R&D grants by MOHW in the greater Seoul region. 
 Looking into the performances of hospital-based R&D fund-
ed by MOHW, the number of papers supported by R&D pro-
grams were higher than those not funded. However, the num-
ber of patents and product commercialization were compara-
tively low. Most probably, the reason for this less achievement 
of reaching patent attainment and commercialization was that 
these R&D projects aiming for commercialization mostly sup-
port pharmaceuticals or medical equipment companies. For 
patents and technology transfers, however, the interests of hos-
pital researchers or hospital-based technology transfer organi-
zations (TTOs) were estimated to be insufficient so far. The fact 
that paper achievements of hospitals are far more excellent than 
non-hospital institutions implies that the R&D potential of hos-
pitals has already matured to some degree. Moreover, in the fu-
ture, if proper support is offered for the insufficient parts, hos-
pital R&D potential can be upgraded rapidly into an innovative 
level in order to boost HT-based industries in Korea. 
 To more specifically examine the status of HT R&D programs 
in hospitals in Korea, this study classifies R&D grants from MOHW 
for the past three years from 2007 to 2009 when data was avail-
able based on the actual amount spent by hospitals. Likewise, 
the produced papers, patents, product commercialization, and 
technology transfer cases have been investigated. For the past 
three years, a total of 45 hospitals carried out at least one proj-
ect, subsidized by MOHW. The difference in research subsidies 
was a whopping 2.5 times that figures with KRW 63.8 billion as 
the largest subsidy given to a hospital for the past three years 
followed by KRW 26.0 billion. Five medical institutions received 
more than KRW 20 billion in subsidies for the past three years. 
At least 23 medical institutions were located in provincial areas. 

Of these provincial hospitals, the largest subsidy was KRW 8 bil-
lion over the past three years. 

Outcome of the survey on RBH and case studies 
Based upon the collective opinion revealed by the experts’ sur-
veys, several factors were recognized as crucial for an efficient 
and effective research-based hospital. Even though there are 
significant differences in terms of the financial environment, 
national health security system, educational structure and value 
and framework of the national economy, the case studies on 
advanced RBHs abroad also show that there should be univer-
sal key success factors that can be benchmarked into the Korean 
context. As a whole, the most significant factor is the hospital 
system. The system covers not only the operational manage-
ment of the hospital but also the incentive system for all staff 
members, the structure of human resources management, the 
criteria of resources allocation and the networking capability of 
industrial and academic societies. The entire hospital system 
should be oriented for research and medical service provision 
equivalently. 
 The second factor is the goal of the hospital, which is to be 
research-oriented. As shown in the case study on the MD An-
derson Cancer Center (MDACC), the priority of the hospital’s 
mission is research and development (5). This orientation is 
encouraged by an incentive system for staff members. Every 
employee is given a predictable incentive of income and status 
based upon research performance as well as provision of medi-
cal services. Even the physicians’ income and job security are 
determined both by research and performance of medical ser-
vices. In MDACC, physicians with R&D grants are responsible 
for fewer patients while those without grants will be responsible 
for more medical services (5). In other words, there is no nega-
tive incentive for employees to devote themselves to research 
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activities or reduce their amount of medical service (Fig. 1). 
 This research-oriented model also has been supported by the 
consensus of all the stakeholders in the hospital. From the CEO 
to medical doctors and technicians, there is a firm belief that 
their hospital should be developed through research and devel-
opment as well as providing first-rate medical services, as shown 
in the case studies of MDACC and Johns Hopkins. Especially 
strong commitment and leadership of CEOs are present in all 
of the advanced research-oriented hospitals including MDACC, 
Johns Hopkins and Tokyo Women’s University Hospital and 
Waseda Joint Institution for Biomedical Science (TWIns).
 Another factor is a research-friendly arrangement of infrastruc-
ture. For example, inadequate space and equipment are frequent-
ly mentioned in the survey as an important barrier to overcome 
for an RBH. In the case study of the TWIns, a 22,000 m2 building 
is solely dedicated to this research institute (6). Also, this build-
ing has its own GMP facilities along with other relevant labora-
tories and equipments for research and development. Another 
crucial factor is human resources. The case study shows that all 
successful models have a proper combination of the following 
human resources: R&D program coordinators, technicians, re-
search nurses, financial managers, intellectual property special-
ists, government relations experts, legal affairs managers, secre-
taries for R&D, and research-oriented scientists and medical 
doctors. 
 In addition, adequate investment of R&D funding is crucial 
in the achievement of a research-based hospital. For example, 
MD Anderson spent $488,654,827 in 2008, which was more than 
double the amount of total R&D funding from MOHW Korea in 
the same fiscal year. The top-ranked hospitals in terms of receiv-
ing R&D grant from MOHW in 2009 received 27,141 million Won, 
and the average MOHW R&D grant to the top 5 hospitals was 
6,140 million Won during 2007 to 2009. To maintain a hospital, 
R&D is a high-risk investment, considering that hospitals have 
an extremely low-risk investment in the provision of medical 
services. Thus, hospitals cannot invest in research activities if 
there is insufficient R&D grant money given by the government. 
Hospitals cannot bear uncertain high-risk investment in R&D, 
which should be sponsored by a government-backed risk pool. 
 The final factor is successful team collaboration, including 
interdisciplinary and multidisciplinary approaches. The Cancer 
Prevention and Research Institute of Texas (CIPRIT) requires 
multidisciplinary collaboration as a prerequisite condition for 
application. The hospital of the University of California at San 
Francisco established an R&D building for hosting multidisci-
plinary research teams. Also, TWIns itself is an interdisciplinary 
R&D entity between Tokyo Women’s Medical University and 
Waseda University, which does not have a medical college. TWIns 
is a joint team of a medical school and science department of 
two schools for HT R&D. This kind of team collaboration also 
requires experts of integrating diverse sectors. These experts are 

called integrators, translators, or coordinators, many of whom 
are medical doctor-scientists with deep understanding in pa-
thology, biochemistry, and physiology. 
 Strong leadership for R&D, a reasonable incentive system for 
researchers, adequate resource allocation for R&D, capable hu-
man resources, appropriate R&D funds, and well-organized 
team collaboration are key success factors identified through 
the survey and case studies. Although there may be variations 
between hospitals, those key success factors can also be applied 
in Korea to establish successful RBHs. 

DISCUSSION

Some hospitals in Korea have high potentiality for HT R&D. With 
top-quality human resources including medical experts, state-
of-the-art medical equipments in quantity, large numbers of 
patients groups, and digitalized information system, these hos-
pitals could turn into research and development leaders in HT 
improvement. However, many experts replied that the Korean 
hospitals are not taking a leadership role in R&D despite their 
high potentiality of HT R&D innovation. In this regard, there are 
key factors to stimulate hospital-based research and to nurture 
hospitals to become the hub of HT R&D. Those key success fac-
tors can be identified as “tipping points”, critically affecting and 
changing hospitals in the direction of R&D.
 For the discussion on policy initiatives, it is required to define 
the concept of the RBH. The task force team on the RBH at the 
Ministry of Health and Welfare defines it as “a world-class RBH 
which leads the development of health industry through research 
and business based development (R&BD) on the state-of-the-art 
health technology, based upon accumulated knowledge through 
clinical experiences within the hospital” (7). This concept of a 
RBH has several elements: 1) world-class hospital, 2) leader of 
the health industry, 3) core of R&BD in HT, and 4) user of accu-
mulated knowledge from clinical experiences. 
 In order to effectively establish RBHs in Korea, the systematic 
reform of the hospital is the most significant factor. A crucial 
point is that all staff members seriously regard R&D as a priority 
and that non-R&D staffs as well as researchers fully understand 
the value and the necessity of HT R&D in the hospital. This goal 
of the RBH model cannot be reached without multi-dimen-
sional collaboration of the hospitals, the government, health 
industries, universities and research institutions. In this study,  
a set of policy initiatives, required for the strategic reform of the 
hospitals, is discussed. They are composed of systematic reform 
related to hospitals, reinforcement of infrastructure and human 
resources, and revision of government policies. 
 Leadership of a hospital is a critical factor in determining the 
management and performance of the hospital. However, CEOs 
of hospitals in Korea are usually evaluated on a comparatively 
short-term basis which is reported to affect their management 
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direction of CEOs to focus on short-term outcomes especially 
in financial performance. In this regard, a policy is required to 
encourage selected hospitals to adopt a long-term basis evalu-
ation system along with a revision of evaluation factors includ-
ing bigger portions for research activities and strategic manage-
ment of hospitals. 
 While strong leadership is essential, voluntary cooperation 
from all hospital employees is also critical for a successful RBH. 
A major problem is that the employees cannot find enough time 
and resources for R&D within the hospital. Furthermore, physi-
cians are not motivated to devote themselves to R&D mainly 
due to a lack of incentives, which is oriented by the instant and 
reliable income of the hospital. Because R&D is a long-term and 
unpredictable investment, researchers are not appropriately 
motivated under the current incentive system, which significant-
ly affects researchers’ income, organizational status and job se-
curity. On the other hand, it is inferred that many researchers 
see hence a burden medical treatment assignments and R&D 
activity as an extra work. 
 In order to guarantee continuous cooperation of all members 
of the hospitals for R&D, a strategic management system should 
be predictable and persistent, instead of counting on personal-
based commitment. Regarding a salary arrangement system, the 
hospitals should apply a policy of equivalent treatment between 
profit from R&D and medical services. Thus, a physician can ex-
pect the same income incentive from R&D activities. Also, the 
other employees of the hospital may consider the R&D program 
as one of the main activities of the hospital under this policy. 
 In addition, a performance evaluation for employees should 
not only include medical service, but also outcomes of R&D. 
Based on this comprehensive evaluation system, a researcher 
may have incentives for promotion and tenure-track according 
to research performance. Economic incentives along with non-
economic favors can encourage R&D activities of the hospitals, 
which is a primary factor in founding an RBH. Instead of relo-
cating direct employees to research, this kind of indirect incen-
tive policy may lead to becoming a research-oriented hospital. 
 One of the key success factors of a RBH is close team collabo-
ration among related units of the hospitals. The multi-dimen-
sional approach is essential because a competent R&D hospital 
not only needs the existence of specialized sub-units but also a 
framework for multi-disciplinary collaboration. To stimulate 
team collaboration, a hospital may impose incentives for multi-
disciplinary projects in an investment decision guideline. Also, 
a hospital should support this by providing regular meetings of 
diverse experts, financing multi-units training courses, and re-
cruiting required staffs to aid the team approach. 
 Another cultural characteristic required for RBH is openness 
of the hospital system. Not only internal cooperation among sub-
units of a hospital but also close collaboration with external re-
sources, such as health industries and research institutions, are 

essential to RBHs. In Korea, the Seoul Asan Hospital works with 
a couple of bio-venture companies within its campus. In this 
setting, both hospital and the company enjoy mutual benefit 
through close collaboration between physicians and research-
ers of the two institutions. 
 Some of the hospital-based research projects may succeed in 
commercialization, which brings income to the hospitals. It is 
recommended to adopt an obligatory policy to re-invest a cer-
tain portion of the profit made from R&D outcome of the hos-
pital, to ensure continuous investment in R&D. Also, it is mean-
ingful to introduce this policy in the initial stage of RBH devel-
opment, considering that the entire R&D fund of Korea is limit-
ed and the social recognition of hospital-based R&D is lacking. 
 It is essential to build a strong technology transfer organization 
(TTO) to support close and efficient communication between 
researchers of the hospitals and relevant companies. In-hospi-
tal researchers have knowledge, experience, and ideas for man-
aging an R&D project; on the other hand, most of them require 
assistance from experts on how to apply their research outcomes 
into the industry. In addition, health industries and investment 
funds may not easily be able to identify R&D procedures in hos-
pitals although they, as potential investors, are eager to discover 
appropriate items. Strong TTOs located in hospitals will contrib-
ute in bridging research and industry, which will result in build-
ing the concrete value chain of HT R&D. 
 As discussed, pertinent allocation of space and equipment 
for researchers is imperative for a successful RBH. A compre-
hensive and well-organized information system for all stake-
holders of hospital-based R&D is recommended. For efficiency 
and effectiveness of R&D project management, an improved 
information system is necessary to provide all relevant informa-
tion to researchers, assistants, and managers of the hospitals 
about real-time processes of research projects, potential resourc-
es such as government grants, non-government funds, and de-
tails on researchers.
 Clinical trial research is increasingly important as the market 
size grows by 3% annually and globally. Reliable clinical trial re-
search facilities must be established in order to ensure the im-
plementation of successful research programs within hospitals. 
It will help the researchers of the hospitals conduct research 
more efficiently and health industry companies communicate 
successfully with researchers.
 In an RBH, a dual-track career development system for phy-
sicians is recommended. In this system, a physician can choose 
his or her own major career track between research and medi-
cal service. Even though a physician can choose the research 
track, he or she is recommended to invest a certain portion of 
his or her time on medical service provision. Without clinical 
experience and knowledge, physicians cannot successfully car-
ry out research projects because their main role is to direct and 
coordinate the whole project based upon clinical knowledge. 
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 Training course exchanges are recommended to educate phy-
sicians and scientists. Exchanges between medical colleges and 
life science colleges will increase the understanding of each oth-
er, which will strengthen professional relationships and devel-
opment of research projects of the hospitals. A career manage-
ment program is required to encourage basic scientists and tech-
nicians to work in hospital-based research. 
 The most serious challenge is to advocate for the value of RBH 
in Korea. The value of health technology and industry should 
be recognized along with the role of RBH in HT R&D. In this re-
gard, an accreditation of RBH can be developed as well as a so-
cial recognition system for renowned HT researchers. For sys-
tematic support of RBHs, legislation is required. It should pre-
scribe the legal concept, elements, and authorization of diverse 
policy support for RBHs. 
 Deregulation is definitely required for fostering RBHs. Initial-
ly, the overhead cost allowed in government grants needs to be 
raised because hospitals will take a significant financial loss from 
investing in physicians for research activities instead of medical 
services. This policy will allow the government to share the bur-
den of the economic loss of hospitals. In addition, more flexibil-
ity regarding the use of the R&D grant is required.
 Another required deregulatory action concerns the National 
Health Insurance (NHI). If NHI allows temporary non-reimburs-
able coverage for drugs, medical equipment, or techniques new-
ly developed by an RBH, the health industry will improve signif-
icantly through hospital-based researches. Since expensive costs 
are required for researchers to apply outcomes of R&D to the 
clinical practice, this kind of deregulation will help to nurture 
RBHs in Korea effectively. 
 Moreover, the restriction on the establishment of venture 
companies by an RBH for the commercialization of R&D out-
comes is necessary. Under the current regulation, most hospi-
tals that are non-for-profit entities cannot establish venture com-
panies, which may be a barrier in the commercialization of R&D 
outcomes. Despite expected negative effects, carefully devel-
oped deregulation can boost R&BD in hospitals. 
 If a World-Class Research-based Hospital (WCRBH) project 
can be initiated by the government, the hospitals with R&D ca-
pacity will take more concrete actions towards RBH establish-
ment. As shown in the case studies, a huge amount of funds have 

been invested to advanced research-oriented hospitals in the 
USA and Japan. Sharply increasing the investment in HT R&D 
by launching the “WCRBH” project, hospital-based HT research 
can be the core framework for HT R&D. 
 With regard to coordination of the government investment 
on HT R&D, the role of the health ministry should be enforced. 
Despite the small portion of MOHW in the whole government 
investment on HT R&D, MOHW should lead HT R&D mainly 
through an RBH project. As the final goal of HT R&D is to over-
come diseases and to improve health, which is a major mission 
of MOHW, HT R&D needs to be coordinated according to the 
priorities of disease control targets and health promotion of the 
government, which is decided by MOHW. For this purpose, a 
governmental coordination body, or an HT R&D committee, is 
required for the increase of efficiency and effectiveness of HT 
R&D. It should be responsible for determining priorities of HT 
R&D target items, in collaboration with relevant experts and re-
lated government officials from MOHW, Ministry of Education 
Science and Technology, and Ministry of Knowledge Economy.
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