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주력산업의위기
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제조업의 위기
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한국 산업의 진화



Nations Risk “Innovation Dualism”

Source: OECD Science, Technology and Industry Scoreboard 2015 (by Robert D. Atkinson @ ITIF)
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바이오 인식의 변화 (현장)



세계제약산업 1000조원
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국내바이오/제약산업시장 (2013년)

의약품 산업 (19조)

합성의약품 + 기타(16.4조)
의약바이오

(2.6조)

바이오에너지
자원

바이오화학
식품바이오

기타
(4.0조)

바이오산업 (6.6조)
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(2014 보건산업백서, KHIDI)

상위 15개 기업 매출(8조 7,417억원)이 전체의 75.5%
- ㈜아모레퍼시픽 2조 6,677억원
- ㈜LG생활건강 2조 2,382억원
☞ 2012년부터 무역수지 흑자 전환(2013년 3,479억원)

상위 20개 기업 매출(8조 7,417억원)이 전체의 47.0%
- 생산실적 5,000억원 이상 3개사 (총 생산액의 12.0%)
- 생산실적 100억원 미만 132개사(46.8%) (총 생산액의 2.2%)  
☞ 무역수지 적자 지속, 최근 감소 (2013년 2조 8,373억원)

국내 시장규모는 4조 6,315억원 (전년 대비 0.9% 증가)
- 생산실적 100억원 이상 86개사 (총 생산액의 62.9%)
- 생산실적 10억원 미만 2,113개사(81.1%) (총 생산액의 7.3%)  
☞ 무역수지 적자 감소 추세 (2013년 4,074억원)

국내 식품시장 규모는 총 54.7조원
- 매출액 1조원 이상 8개사 (총 매출액의 25.2%) 
- 매출액 5억원 미만 19,765개사 (총 매출액의 3.0%)
☞ 무역수지 적자 지속 (2013년 5조 8205억원)

바이오산업의 특징(1)
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자료 : 2014년 국내 바이오산업 실태조사 (한국바이오협회)
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바이오산업의 특징(2)



기초연구(1)

1949
341,834
2,483
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 Brian K. Kobilka, Chemistry, 2012: “G-protein coupled receptor”

- Stanford University School of Medicine

- paper survey from 1986 to 2013 (154 papers)

[x-axis is not in scale]
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기초연구(2)



 Brian K. Kobilka, Chemistry, 2012: “G-protein coupled receptor”

- Stanford University School of Medicine

- paper survey from 1986 to 2013 (154 papers)  High IF, High & Steady Citation

[x-axis is not in scale]
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기초연구(3)



 Peter W. Higgs, Physics, 2013: “Higgs Particle”

- University of Edinburgh

- Paper survey from 1951 to 1979 (11 papers out of 19 papers)

[x-axis is not in scale]
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기초연구(4)



 Peter W. Higgs, Physics, 2013: “Higgs Particle”  Late Recognition of the Impact

“Broken Symmetries, Massless Particles and Gauge Fields” Physics Letter 12 132 (1964)
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기초연구(5)



 Kary B. Mullis, Chemistry, 1993: “PCR (Polymerase Chain Reaction)”

- No Affiliation at the time of the award

- paper survey from 1963 to 1990 (20 papers) 

Major Achievement after 20 years of Research

[x-axis is not in scale]

1963~1984 1985~1990

Paper 

in 1988

Paper in 

1985, 1987
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기초연구(6)



 Kary B. Mullis, Chemistry, 1993 : “PCR (Polymerase Chain Reaction)”
- “Enzymatic Amplification of Beta-Globin Sequences and Restriction Site Analysis for Diagnosis for 

Sickle Cell Anemia,” Science 230 : 1350 (1985)

- “Primer-Directed Enzymatic Amplification of DNA with a Thermostable DNA Polymerase,” Science 

239 : 484 (1988) papers)

paper in 1985

(Cited 8831)

paper in 1988

(Cited 17248)
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기초연구(7)
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 30 papers of Nobel Laureates (3 fields) and 10 Korean papers (2 fields):
Distribution of Journal IF and Citation Count

* Source: Kyoung-Soon Lim, Analysis of Nobel Prize in Science and Study on Strategic Approach, Final Report (2008)

John L. Hall / Theodor W. Hansch
(2005 Nobel Laureates, Physics)

"External dye-laser frequency stabilizer” Opt. Lett. 1984

Walter Kohn, John A. Pople (1998 Nobel Laureates, Chemistry)
“Self-consistent equations including exchange and correlation effects” Phys. Rev. 1965

(IF: 2.157, Cited: 14431)

(IF: 2.52, Cited: 42)
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“Overcome the stress of the publishing and be more creative. Especially for the 

young researchers, enough time is essential to make a creative research.”

- Philip Campbell, Editor-in-Chief of Nature

@ Panel Discussion on Research Assessment (April 9, 2014)

“Papers should not be the only measure to 

assess the scientific excellence. Social impact 

which stems from the research is also an 

important factor for the evaluation of research.“
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기초연구(9)



Duration of budget support (enough time) for basic research

is more important than the size of budget to develop to

further stages, such as early commercialization or more

concrete topic with impact, especially for young scientist.

(0.1 mUSD for 3 years better than 0.3 mUSD for 1 year)

☞ To increase the Diversity and Creativity of the research agenda

* Source : Seung Jun Yoo, et al., Survival Analysis of Basic Research Performance of Excellence to Commercialization (Issue Paper 2010-10, KISTEP)
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기초연구(10)
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기술이전/상업화(1)
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17) Ross DeVol, et al., “Mind to Market: A Global Analysis of University Biotechnology Transfer and Commercialization,” Milken Institute, 2006   

기술이전/상업화(2)
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기술이전/상업화(3)

IT  ET  BT  CT  NT  ST



1
0

창업(1)
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1
0

창업(2)
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Bio Startup 1000

Goverrment
support 
(Smart 

regulation)

Failure

Suc
ces
s

Seed for 
Sustainable 

Bio-Economy

Source: OECD Science, Technology and Industry Scoreboard 

2015



바이오산업(매출현황)
25

(KISTEP InI 9호, KISTEP)

인력(1)



바이오산업(국내판매/수출)

(KISTEP InI 9호, KISTEP)
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인력(2)



바이오산업(국내판매/수출)

(KISTEP InI 9호, KISTEP)
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인력(3)



Bio-Clusters supporting R&D Growth

Synergistic relationship between Bio-Clusters, Regional Clinical Trial Centers (Hospitals) & Pre-Clinical Facilities 

28



규제과학에기반한 스마트 규제

“정부가 규제를 줄이는 것이 중요한 것이 아니라
‘스마트’한 규제개혁을 만드는 것이 핵심” (Melissa Johns, World Bank)

바이오의료 기술, 제품 및 서비스에 대한 선제적이고 스마트 규제개혁

 미래 바이오·의료 기술발전을 조망하여 인허가 제도 신설, 규제 개혁 등 선제적 대응 병행
 임상시험 조기 완료 제도 검토 필요 (예, 간질환치료제 임상시험 조기완료, 미국 FDA)

애플은 뛰는데, 삼성은 제자리…규제에 묶인 ‘모바일헬스케어’ (아시아경제)

규제에 발목잡힌 국내 ‘IT+의료’ (서울경제)

48

‘규제개혁’ 말뿐인 한국, 행동한 말레이시아 (한국경제)

★규제과학(Regulatory Science) 개선 필요!!
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Biotechnology 분야 순위(1)

자료: Scientific American Worldview Scorecard 
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Biotechnology 분야 순위(2)
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Biotechnology 분야 순위(3)
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Collaborative Innovation



Global 
pharmaceuticals

Bio-tech company 

Laboratory

Unmet needs

License out
or

M&A

Source: KDB Daewoo Security

Value Chain Type Korean Golobal

M&A SD Inverness 
Medical 

Innovations(USA)

Cooperat
ion

Binex Nichi-Iko
Pharmaceutical

(Japan)

Joint 
Venture

Donga Pharm. Meiji Seika 
Pharma
(Japan)

Genexine Ajinomoto
(Japan)

Yuhan Corp. Sorrento
Therapeutics

(USA)

Tech.
Transfer

Meditox Allergan(USA)
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Open Innovation



Yuhan(51%) + 
Sorrento(49%)

Immune checkpoint 
Monoclonal Antibodies

Northlad(51%)+Huons(45%)
+Interlim(4%)

eye bath drops

조인트벤처

Ajinomoto 
Genexine Co., 
Ltd.

Ajimoto(75%) + 
Genexine(25%)
Medium Business

인천송도공장준공
(2014)

Biosimilar(Korea, 
Japan Market)
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초기시장 형성? 획기적 변화!!
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자료: 동아닷컴(2016.6.29)

ICT 인프라 최강 한국, 활용은 바닥권 부가가치 높은 의료관광 규제에 막혀 시름시름

자료: 세계일보(2013.4.4)



Korea Bio Industry 37

Industry Convergence

Sources: 
Frost & Sullivan’s Healthcare Outlook, 2014  

Healthcare and Life Sciences Prediction 2020, Deloitte 
Top health industry issues of 2015, PWC

Industry Convergence, Gartner, 2014

Growth opportunity by shifting the focus from 
individual products to cross-industry value 
experiences

(USA) Google (Google Ventures, Bio-Health), IBM (Watson, Medical decision), 

Qualcomm (Qualcomm Life, Medical device/Digital hospital)

(China) BAT to healthcare industry

(Korea) Samsung/SK/KT to Digital HealthCare 



자료 : Goldman Sachs – BRICS and Beyond, 2007년

| 아시아경제급성장

| The World 10 Largest Economies (GDP in US $b)

2020년중국경제글로벌 2위도약

 2030년글로벌 1위전망
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글로벌 비즈니스



감사합니다!
biojun@koreabio.org


