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Nations Risk “Innovation Dualism”
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. Manufacturing " Services

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

# of Paper

# of Paper vs. Citation Count

30
26

Average Citation Count

(sum of citation count of the year / # of paper of the year)
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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) = High IF, High & Steady Citation

# of Paper vs. Journal IF

62
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it of Paper
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= Peter W. Higgs, Physics, 2013: “Higgs Particle”

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

# of Paper vs. Citation Count
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= 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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= 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

# of Paper vs. Citation Count

81963~1984 i 1985~1990
7
7 |
6
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Citation Count
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= 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 (19895)
- “Primer-Directed Enzymatic Amplification of DNA with a Thermostable DNA Polymerase,” Science

239 : 484 (1988) papers)

Cited per Year
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= 30 papers of Nobel Laureates (3 fields) and 10 Korean papers (2 fields):
Distribution of Journal IF and Citation Count

Walter Kohn, John A. Pople (1998 Nobel Laureates, Chemistry) -HE
"Self-consistent equations including exchange and correlation effects” Phys. Rev. 1965
| c
ly =1 o *
— o_
'-'H'-zl'_s / U-‘H'-ZI:— T %
i <
(IF: 2.157, Cited: 14431 A o ®
P o=
— = // E_ =<
-HT P HT
pd O b
- O DT Hai T_.l_
- —--.::‘
C':H'.f_t o= |.. |
= BE 148 t Jd
(@)
v / 3 1
c-HZ Z John L. Hall / Theodor W. Hansch e n I I
o = /,/ (2005 Nobel Laureates, Physics) -H
= o "External dye-I f tabilizer” Opt. Lett. 1984 _ — _ _ — — _ _
E 1 xternal dye-laser frequency sla ilizer" Opt. Le _EX -EZX -EZX -EE - nyls _EE -EZ -EZ
* m— L //
5u=x » / » Journa
/ /
& 7
-HE __|‘ o/
A v
* K3
i 3
-HE L
e - <
| # |§ I.] 1 F * @ Physics
B Lo | || [ 1 o ” | Physiol Medici
T U » @ Physiology or Medicine
-BEE -HE -EHE -BHE -HE -BHE -BHE -HE ¢ Chemistry
(IF: 2.52, Cited: 42) Journal IF = Chemistry(Korean highly cited paper)

B Physiology or Medicine(Korean highly cited paper)
* Source: Kyoung-Soon Lim, Analysis of Nobel Prize in Science and Study on Strategic Approach, Final Report (2008)
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“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.”

"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)
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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)



Z|=0|/ Szt

[ 1] 7|S0FH/ 82t X+ £8L

rE

71=3 7k=3
(MILKEN)” (K-MILKEN 11 )®
E3 5= 50% 50% 15% 15%
70 50% 50% 15% 15%"
72 50% 50% 35% 35%
2y 50% 50% 35% -
HZ3t 50% 50% - 35%

6) A productivy) S S84 (efficiency) £XIS 212t 50% X2

7) EMLKEN PA01A D|2CHEiS CiAIOR Aist of2ig S%s17| 2ol S8t Xi4:

8) MYt S FH5H| YUSH0] MILKEN HTAOA RIQHSH st KIE51/7|201%/7|22/HY)E 250}
K-MILKEN || (£58/7 (20| 3/ 7 & 2/MBEH X2 A2t

9) S 7101 7= F9|

10) H U 71E 710k LBt DE RZEHS EBHMLKENS] Z2, HEHE THAOR 5101 RIS IS

20



7|=0| /&Y=

<H2-3> YoUX+Y &M G AEI(MILKEN 211XM)17)

Patents Licenses Licensing
Issued Executed Income Startups Overall

Rank Institution Name Score Score Score Score Score
1 Massachusetts Inst. of Technology (MIT) 95.17 79.89 90.64 100.00 100.00
2 University of California System 97.26 85.25 95.16 83.24 96.59
3 California Institute of Technology 100.00 70.77 87.12 86.60 92.94
4 Stanford University 91.56 84.28 93.76 77.02 92.65
5 University of Florida 84.82 71.41 92.57 69.26 86.11
6 University of Minnesota 78.92 77.46 91.02 69.24 85.55
7 Brigham Young University 66.87 80.60 86.13 77.57 85.41
8 University of British Columbia 74.36 74.09 82.73 77.42 84.23
9 University of Michigan 82.70 72.25 77.98 74.89 82.54

10 New York University 73.68 63.30 100.00 58.16 81.63
11 Georgia Institute of Technology 76.80 60.51 72.79 83.41 80.95
12 University of Pennsylvania 76.41 72.05 83.95 67.15 80.83
13 University of lllinois, Chicago, Urbana-Champaign 72.80 74.55 77.60 72.72 80.35
14 University of Utah 77.08 70.80 81.56 66.01 79.40
15 University of Southern California 70.77 79.81 70.37 7572 79.28
16 Cornell Research Fdn., Inc. 86.31 75.99 77.99 61.51 78.69
17 University of Virginia Patent Fndtn. 66.53 75.11 79.41 68.48 78.52
18 Harvard University 78.82 76.06 87.54 52.45 77.68
19 University of California, San Francisco 88.60 11.63 99.73 62.39 77.19
20 North Carolina State University 78.41 73.80 74.40 64.77 76.94
21 SUNY Research Foundation 79.51 64.36 84.63 58.01 76.90
22 W.A.R.F./University of Wisconsin 87.59 86.65 90.52 38.99 76.86
23 McGill University 77.47 68.76 7212 69.24 76.80
24 University of Washington/Wash. Res. Fdn. 7541 76.10 88.49 50.03 76.54
25 University of North Carolina, Chapel Hill 78.48 76.86 71.14 64.21 76.00

Sources: AUTM, Milken Institute

17) Ross DeVol, et al, "Mind to Market: A Global Analysis of University Biotechnology Transfer and Commercialization,” Milken Institute, 2006
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Top 5 Factors in Success Across More Than 200 Companies

S@E' Team / Execution
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Barriers to entrepreneurship, 2013
Scale of 0 to 6 from least to most restrictive

B Administrative burdens on start-ups Complexity of regulatory protection of incumbents
Index I Regulatory protection of incumbents < Barriers to entrepreneurship, 2003
40 ¢
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30 } % o o I
25 | <o o o I
20 |2 <o o
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Bio-Clusters supporting R&D Growth

28

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

One Hour M Regional Clinical Trial Center

(By Air] o
@ Pre-Clinical

@ Bio/Medical Cluster

Cluster Walue Chain Area Business Environment Develo pment
Period
Pharmal BT/ ] :umpreh gnzive hospitale with & qualified
Daegu Medical Device hospitals
Medivall R&D/ 11000000 50 ventures 200%-2038
edivatiey F?m uetion 104 general hospitals [12 273 beds)
! 7R&D Institutes
Osong Bio-Pharma / . . .
. . . 26 pharma, 18 medical device companies
Biohealth Medical device 12,000,000 : . 200%-2028
) S & government agencies [KFDA etc |
Technopolis — R&D g genc
. 858 ventures
F‘""’de"l.k i"éi’}f‘rma 750000000 448 R&D inctitutes 2006~2015
nnopaus 7 comprehensive hosgitals
Wonju ) ) ' . §
Medical Medical device B4+ medical device companies
Devi — RED/ £600000 35 ventures 1996-2014
BviCe Production High-tech Medical Instrument Techno Valley
Cluster
BT, Pharma / 280 pharma companies, 200 bio-ventures 2004~2007
Gyeonggi-do Healthcare 1000000 A R&D institutes, [Gwangayal
Technovalley — RE&ED/ o University hospitale and 43 comprehensve  200%-2014
Production hospitals [Pangyal
. Bio companies
Bio-healthcare N . 2003-2020
IFEZ Intl. business center & IT business .
Bio-Complex %mzﬁgii . 1,800,000,000 Global campuses [Yeonsei Univ,, etc ) !_:'E?;?d;ugbiu'
e Bio Research Complex [BRC] '
- Greenland Group [Chinal
Jeju Healthcare s o .
& comprehencive hospitals incl. SHU hospital
Healthcare —}-.R&D.-' 16,600,000 Mational Inctitue on Antiaging, Korea Insti- 2008-2013
Town Leisure

tute of Oriental Medicing, atc.
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@ HHEgI 2 AE
Productivity

publicly traded company revenues

Marrison, C., Lahteenmaki, R.Nat. Biotechnol. 33,
F03=70902015), and company disclosures

EDUCATION/WORKFORCE

(3)

CA

past-secondany scence graduates per
capita

UNESCO

publicly traded companies

IP strength

Morrison, C., Lahteenmaki, R.Nat. Biotechnol. 33,
FO3-70902015), and company disclosures

Park, W.G. Research Palicy 37, T61-766(2008)

perceived |P protection

publicly traded companies per capita

Schwab, K. The Global Competitiveness Report,
201 5=-2016. World Economic Forumd{2015)

Marrison, C., Lahteenmaki, R.Nat. Biotechnol. 33,
FO3-70902015), and company disclosures
and L5, Census International database

Ph.D. graduate in life sciences per capita

Organisation for Economic Co-operation and
Development, Edwcation database

Ré&D personnel per thousand
employment

UNESCOD

talent retention

LS. National Science Foundation's Survey of Earmed
Doctorates

brain gain

LS. National Science Foundation

FOUNDATIONS

business expenditures on R&D per GDP

Organisation for Economic Co-operation and
Development, Bistechnology Statistics database

publicly traded company emplovees per
capita

Maorrison, C., Lahteenmaki, R.Nat. Biotechnol. 33,
F03=-F0902015), and company disclosures
and LL5. Census International database

publicly traded company revenues per
GDOP

Morrison, C., Lahteenmaki, R.Nat. Biotechnol. 33,
FO3-70902015) .and company disclosures
and |MF World Economic Outlook database

bistech patents per total patents

Crganisation For Economic Co-operation and
Development, Biotechnology Statistics database

value added of knowledge- and
technology-intensive industries

LL5. National Science Foundation's Science and
Development

busingss expenditures on biotechnology
R&D

L5, National Science Foundation's Science and
Developnent

ENTERPRISE SUPPORT

business friendly environment

Doing Business 201 5(World Bank and the
International Finance Corporation)

bistechnology wenture capital

Organisation for Economic Co-operation and
Development

venture capital availability

Schwab, K. The Global Competitiveness Report,
201 5-2016. World Economic Forum{2015)

capital availability

Milken Capital Access Index

gross domestic expenditure on B&D per
Goe

UNESCOD

infrastructure quality

POLICY & STABILITY

Schwab, K. The Global Competitivenass Repot,
2015=2016. World Ecomomic Forum(2015)

entreprensurship and opportunity

2015 Legatum Prosperity Index

political stability and absence of
vigkence tenrorism

World Bank's 2015 World Governance Indicators

government effectiveness

Waorld Bank's 2015 World Governance Indicators

regulatory quality

Waorld Bank's 2015 World Governance Indicators

2

rule of law

Waorld Bank's 2015 World Governance Indicators




Collaborative Innovation
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Open Innovation

M&A SD Inverness
Medical
Global Innovations (USA)

c pharmaceuticals Cooperat Binex Nichi-Iko

License out
or
M&A

> < ion Pharmaceutical
(Japan)

Bio-tech company

J Joint Donga Pharm. Meiji Seika

Venture Pharma
Laboratory (Japan)

\ Genexine Ajinomoto
Unmet needs (Japan)

Yuhan Corp. Sorrento
Therapeutics
(USA)

Tech. Meditox Al lergan (USA)
Transfer

Source: KDB Daewoo Security
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DONG-A SOCIO GROUP
CORFORATICON Human - Medication - Solution

0200
S e meijl
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S ILE= 18 Ajinomoto DMBI0Y
|mmu;n’ve‘v_v Incia D0 HUONLAND . DONG-A medji
Genexine Co.,
Ltd.
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SYuhanJ((S(l{;);) Northlad(51%)+Huons(45%) Ajimoto(75%) + A 0(2014)7% = °
orrentolasze) +Interlim(4%) Genexine(25%) i
Immune checkpoint S Medium Business Biosimilar(Korea,

Monoclonal Antibodies Japan Market)
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The Body as a Source
of Big Data
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Industry Convergence KOE?OEE

Growth opportunily by shifting the focus from L Frosts Sulars Hlthcar ggggig,“:z%?fi
individual proaucts to cross—inadustry value Top health industr ssues %L?f;‘e 5, PWO

experiences

CT players to healtheare industry

Snapshot of ICT Applications in Healthcare Delivery

Integration of Smart Communities

‘Remote  +Personal Emergency
‘mHealth Apps  Patient Response System

Monitoring (PERS) *Remote Doctor

Services
+Patient portals

a5 *Mobile Payments

Healthcare Offerings for Consumers

+Video +«Remote +Healthcare [T +Enterprise «Asset +Patient
/3 Telemedicine Patient Platform Mobility Management  Entertainment
? +Unified Monitoring ~ *Cloud Services  Solutions Solutions Systems

Communications +Clinical Apps M2M

(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

Korean‘d V Korea Bio Industry 37
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2} 5 : Goldman Sachs - BRICS and Beyond, 20071
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