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A Study on Cooperation Strategies between the HongNeung Bio Cluster and
Overseas Bio Clusters
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The recent coronavirus disease 2019 pandemic has accelerated market growth by promoting opportunities and advancements in drug
development and vaccine manufacturing. Despite the rapid expansion of the global bio market, South Korea's bio market holds a relatively small
share. To address this, the government is implementing various strategies, including the establishment of bio clusters, to foster innovation and
growth in the bio industry. This study focuses on Korea's HongNeung bio cluster and conducts a comparative analysis with the Boston Bio
Cluster in the United States and the Biopolis in Singapore. By examining the development history, structure, and success factors of these clusters
through three categories—infrastructure, internal components, and policies and systems—commonalities and differences among the clusters
are analyzed. Subsequently, development strategies for the HongNeung bio cluster are proposed. For the HongNeung bio cluster to grow into a
leading bio cluster, strong government support, expansion of innovative infrastructure, talent acquisition, and the implementation of
customized policies such as strategic partnerships are necessary. Additionally, the establishment of active collaboration and exchange systems
with overseas bio clusters is required.
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Analysis criteria

Detailed content

Infrastructure

- Specialized facilities (medical, legal, financial, and administrative services)
- Office spaces for companies

- Related industrial complexes located nearby (demand companies, complementary roles)
- Universities and research institutes, support organizations, etc.
- Infrastructure for experiment and prototype production

Internal elements

Human resources

- Current status for attracting high-level talent (salaries, working conditions, etc.)

- Programs promoting entrepreneurship in universities and research institutes

Anchor company

- Attracting research institutions such as leading global companies or prestigious universities

- Identifying and nurturing anchor companies that will drive cluster expansion
- Cutting-edge equipment that can be jointly used by entities within the cluster

Hospital

Investment

- Local hospitals to conduct joint clinical research and related activities

- Active engagement of companies in nearby industrial parks

- Activation of investment institution participation (venture capitals, angel investors, accelerators, etc.)
- Establishment of government-led large-scale funds or privately-driven crowdfunding

Collaboration

- Collaboration and linkage among internal cluster members

- Collaboration and linkage with external clusters
- Collaboration during technology development, commercialization, and marketing phases

Governance

- Control tower managing and supporting elements required for each cluster

- Institution responsible for coordinating joint funding from various organizations and establishing collaborative plans

Policies and institutions

- Establishing legal and administrative frameworks for cluster formation

- Relaxing regulations at the local government level to attract businesses to clusters

- Simultaneous implementation of cluster-based and innovation policies

- Consistent and sustainable follow-up operations post-cluster formation

- Enhancing efficiency through coordination with national priority projects

- Coordination of roles and joint policy planning between central and local governments

Modified from Park K, et al. J Digit Converg 2022;20(5):761-776 [6].
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Table 2. Comparison of components between Boston Cluster and Biopolis

Boston Cluster

Bipolis

Location and size

Internal elements

Located in the Boston-Cambridge area of eastern Massachusetts, the

laboratory site covers approximately 1.98 million m*

Universities/research  Harvard Medical School, Massachusetts Institute of Technology, Boston

institutes

Hospital

Firm

Supporting agencies

University, Massachusetts State University, Whitehead Institute for
Biomedical Research, and the Broad Institute

Over 20 major hospitals such as MGH. MGH ranks as the third largest

hospital in the United States and is the top-ranked hospital globally in
terms of research funding support.

Merck, Pfizer, Bristol-Myers Squibb, Novartis, Sanofi, BioGen, Moderna,

and others

- Massachusetts Life Sciences Center oversees budget execution (10 billion

dollars) for infrastructure development and industry fostering.

- MassBio, established in 1985 as a nonprofit organization, provides services

to activate the Boston biotech cluster.

- Institute for Biomedical Entrepreneurship connects talent from companies,

hospitals, research institutes, and universities.

- LabCentral, a collaborative effort of Bio Innovation (venture capital),

Biolabs (research lab lessor), and the Massachusetts State Government,
offers an accelerator for biotech startups, providing research facility leases
and networking opportunities with diverse members including investors,
researchers, and corporate personnel.

- Cambridge Innovation Center, similar to LabCentral, provides research

facilities and office space leases, as well as networking opportunities.

13 Research buildings totaling 263,000 m” of space

National University of Singapore, Nanyang Technological University,
among others

Two research-centric hospitals have been established under the National
University Hospital in Singapore. Additionally, Duke-National University
of Singapore Medical School was jointly established by Duke University
and the National University of Singapore.

Abbott, GSK (GlaxoSmithKline), Roche, Merck, Novartis, Pfizer, Sanofi, and
others

-JTC Corporation invested $$5,000,000 to develop Biopolis, managing
facility leases to companies and research institutes.
- EDB promotes and supports investments from domestic and international
investors.
- Within the Biomedical Sciences Group, EDB attracts foreign investments
to the biomedical cluster.
- Established Bio*One Capital in 1990 to invest in biomedical companies.
- Agency for Science, Technology and Research founded the BMRC in 2000
to support biomedical research and development.
-BMRC oversees and manages seven research institutes, fosters
biomedical research talent, and supports commercialization and spin-off
companies.

Modified from Korea Health Industry Development Institute. Status of domestic and overseas biomedical clusters and development of overseas expansion types. Cheongju: Korea
Health Industry Development Institute; 2023 [13].
MGH, Massachusetts General Hospital; EDB, Economic Development Board; BMRC, Biomedical Research Council.

Table 3. Development stages (Biopolis)

Category

Details

Phase 1 (2000-2005)

Phase 2 (2006-2010)

Phase 3 (2010-2015)

Phase 4 (2016-2020)

Phase 5 (202 1—current)

- Construction of 7 research buildings totaling 185,000 m’ of infrastructure

- Establishment of research institutes including the Bioinformatics Institute, Institute of Bioengineering and Nanotechnology, and Bioprocessing
Technology Institute, among others under Agency for Science, Technology and Research

- Development of foundational research facilities, enhancement of mediation, and clinical research capabilities
- Establishment of institutions such as the Singapore Clinical Sciences Institute and Institute of Medical Biology
- Construction of 2 buildings totaling 37,000 m for private research institutes

- Promotion of economic outcomes
- Acquisition of 41,000 m” of space for mediation and clinical research

- Expansion of facilities for biotechnology and medical technology development

- Innovative personalized healthcare and nutrition research

- Introduction of innovative healthcare technologies

+ Attraction of global companies and expansion of research and development centers

- Strengthening of research programs and international collaborations

Modified from A*STAR Research. Biopolis: ten years on [Internet]. Singapore: A*STAR Research; 2013 [cited 2024 Jul 17]. Available from: https:/research.a-star.edu.sg/articles/
features/biopolis-ten-years-on/ [14].
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Table 4. Development stages (Boston Cluster)

Category

Details

Phase 1 (1980-1995)

- Establishment of foundational research infrastructure and fostering of early-stage ventures

+ Active basic research conducted at major research institutions such as MIT and Harvard University

Phase 2 (1996-2005)

- Growth of biotech companies and enhancement of support for small and medium-sized enterprises

- Establishment of the Massachusetts Life Sciences Center
- Expansion of initial investment funds and venture capital support

Phase 3 (2006-2015)

- Establishment of research and development centers by large pharmaceutical and biotech companies

- Passage of the Massachusetts Life Sciences Law with a confirmed $1 billion investment over 10 years

Phase 4 (2016-2020)

- Acceleration of innovative research and drug development

- Strengthening of bio-research utilizing big data and artificial intelligence
- Expansion of research centers and collaboration programs in partnership with Harvard and MIT

Phase 5 (202 1—current)

- Demonstration of capabilities through response to the COVID-19 pandemic and vaccine development

- Ongoing support for ventures and expansion of global partnerships

Modified from 7. EPM Scientific. Boston is now the largest biotech hub in the world [Internet]. London: EPM Scientific; 2023 [cited 2024 Jul 17]. Available from: https:/Awww.

epmscientific.com/blog/2023/02/boston-is-now-the-largest-biotech-hub [7].
MIT, Massachusetts Institute of Technology; COVID-19, coronavirus disease 2019.
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