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Abstract

Support of innovation has been a primary policy of the Taiwanese government especially
in the biomedical field. The success of biomedical industry has helped Germany to hold a
unique strategic position in the world. The Bavarian region is revamping itself as Germany’s
answer to Silicon Valley with a rapid development in biomedical industry in the recent years.
Interestingly, the structure of business composition in this region is similar to Taiwan’s with
a 99% of SMEs (small and medium enterprises) and nearly equal percentage of R&D
spending each year. However, the GDP generated from this region is more than double of
Taiwan. The possible contributing factors to this shocking difference between Bavarian
region and Taiwan have caught our great attention for this research.

In this research, we are using MMOT thesis presented in 2016 for “The successful
factors from innovation to entrepreneurships—Scorpion entreprencurs” and the “Biomedical
Innovation Policy” from Taiwanese government in 2016 as our research base to explore the
key factors of biomedical environment and entrepreneurships of Taiwan and Germany in
order to provide useful insights and references for entities in Taiwan. We will be using
reference reviews, interviews, and case studies as our research methods focusing on key
factors of Taiwan and Germany in the entrepreneurship of biomedical innovation which
include global positioning with innovative strategies, intellectual property management and
regulatory strategies, innovative clusters management, funding sources, sustainable policies,
talents planning and allocation, as well as effective collaborations and the continuity of
innovative policies as well as use case studies to compare the differences of key factors
between Taiwan and Germany.

We believe the results of our research can provide different points of views and
suggestions for our biomedical enterprises, government units and research institutes to
enhance the future development and competitiveness of Taiwan.

Keywords: Biomedical Innovation Policy, Scorpion entrepreneurs, Innovation,
Entrepreneurship, Biomedical Enterprises
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Innovation and Lean Can
Complement Each Other

Lean Brings Structure and
Predictability to Reduce
Uncertainties in Innovation

Lean Sharpens the
Distinction between
Creative Thinking and
Development Process
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Exhibit 3: Big data is changing the paradigm: these are the new value pathways.

Description

I
Right
\‘ living

Informed lifestyle choices that promote well-
being and the active engagement of
consumers in their own care

Riaht Evidence-based care that is proven to
_(I 9 deliver needed outcomes for each patient

o while ensuring safety
Ecosystem
!._ Right Care prqvider {eg, nurse, physiqian) foeedback
( provider and setting that is most appropriate to loop
r deliver prescribed clinical impact
Right Sustainable approaches that continuously
& .- enhance healthcare value by reducing cost
at the same or better quality
o -& Right Innovation to advance the frontiers of

medicine and boost R&D productivity in
u..._j” innovation iscovery, development, and safety

Source: McKinsey analysis
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64 Osawa, Yoshitaka, and Kumiko Miyazaki. “An empirical analysis of the valley of death: large-scale R&D project performance

in a Japanese diversified company.” Asian Journal of Technology Innovation 14:2 (2006): 93-116

8 “GO-Bio” funding program, %% 4t < 4 ¥ https://www.bmbf.de/de/gruendungsfoerderung-816.html #. 2 5 §f p #7: 2017 &

10 * 10 p

% High-Tech Griinderfonds (% #* 4t £] ¥ # £ )https://high-tech-gruenderfonds.de/en/#title & {5 /& f¢ p #7:2017 & 10 * 10 p
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70 Bayer CoLaborator %% % = https://www.colaborator.bayer.com/en/index.php # {4 | % p #p: 2017 & 10 * 5 p

L Dr. Florian Kirschenhofer, Max-Planck-Innovation 2 # fj 38 ” Technology transfer of the Max Planck Society”, Munich, June
26, 2017, Page 15
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HOW TO GET A PATENT

Practice at M

of the employee

/ \

Patent application not
recommended {“Know-how")

MPS claims the invention |

Patent application recommended |

l

Patent application
Organized by M1
Paid by the institute

N

Through licensee
Directly by MI (e.g. software)

|

LICENSE INCOME

Marketing of Invention by MI ‘

Institute (36.7%) Max Planck Society (33.3%) Inventor(s) (30,0%)

15 esiinm

Mayx-Flanck-Innovation

W= L4~ Eflgdicr 23 MPIF & & REEN 2

&%#oﬁﬁﬁﬁW%ﬁﬁ“ﬁgﬁﬁﬂ’M%ﬁﬁﬁ%ﬁ%%ﬁﬁioﬁﬂﬁWﬁ&ﬁ
ERng gl B fIREE S A LSS E R BEET &1 R R - 2o

IPR- Activities of Fraunhofer

2011 2012 2013 2014 2015
Active rights an patent 5657 6103 6407 6625 6573
applications®
Invention disclosures p.a. 671 696 733 736 670
Patent application p.a. 500 4399 603 563 506

* Portfolio of technical IPRs and pending Patent applications as of Dec. 31

le s 2015: Fraunhofer on

- Rank 17 of the most active Patent- Applicants and
Rank 4 of the most active Trademark Applicants at the
German Patent- and Trademark Office

2015: Fraunhofer is among the 100 most active
applicants at the European Patent Office (Rank 55)

2015: following a study of the internat. Media Group Thomson
Reuters Fraunhofer is among the
#»Top 100 Global Innovators«.

(in total anly & German organisations are amang the TOP 100 — the ather are:
BASF, Bayer, Baehringer Ingelheim)

2015 THOMSOM REUTERS

GLOBAL INNOVATORS

IOLTOG2 MNACT-Delegatiar, T, Taiwan

Z Fraunhofer

W= -+ -~ Fraunhofer IPR #335 #

2 Dr. Lorenz Kaiser, R&D Contracts and IPR, “Latest Development in IP commercialization strategies” presentation, June 28™,
2017, page 7 and page 8.
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Number of Patent- in relation to Know How-Licensing

e osa/sa im0 | 1088 2014 i)

Patent Licenses 9,22 13,62
Know How Licenses 2,43 2,07
Assorted Patent- and Know How 2,18 5,00
Licenses

Joint Patents / Copy Rights 18,70 14,97
Computer Program-Licenses 50,25 53,44

({most common case)

Other (i.e. trademark licencenses, copy 17,22 10,90
rights, internet domains etc.)

LTI MIAT-Smdgaser, Tais, Tafwan

Z Fraunhofer

W=+ - ~ 4R Fraunhofer & fdicg H H g Tl

CBRARFTREAMTS

i 2015 & B 4 46 Bl hd F A E AR dAx ﬂ@i}*‘ﬁéf}:? Aendpr o LR ESHAREE
58~ chaknow-how o 3% % e+ A3 F %Hfs*‘ PR D P W R S o Blde s R R 2 AR
ET4] 2 & 10mx Therapeutics AG, i Jﬁ PR L B sk 0 d £ B’ MPM Capital 2272 |
Sofinnova Partners = 4% % » & A i £ 457 4000 F ®c~ > B 22016 £ R4 Fﬁé;‘gﬁx
SR TF R o ¥ - BERIKFT im0 R A Jena s FoInflark GmbH > 2B 27 &2 ¢ R
PP E B & C HF o d AEF R ﬁ—ng\ﬁ 2> # » Staidson HongKong Investment
Company Ltd. (STS) £ H s {ERE P ek F = 7> 3£ %7 3100 § & ~ -Curevac R & 2015
ERFEIDCE F A S € A M ?fﬁiiﬁ]_—_—'-: o

Top 3 financing rounds of private companies in 2016

Capital raised

iOmx Therapeutics AG €40.0m
InflaRx GmbH €31.0m
CureVac AG €26.5m

Mz~ BRfs AR FORALF AT
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4 Porter, Michael E. (1990). The competitive advantage of nations. Harvard business review, 68(2), 73-93.
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1245 Genetic Engineering & Biotechnology News (GEN) ¢ 2015 -+ + g+ 24 4 %5%2%‘\%:( Top
10 European Biopharma Clusters)irdg 7% g B &7 % - & 2 CAAET U3 L5 - w231 & 5

5 Luger, M. (2001). The use of cluster analysis in high tech industrial park planning. Paper presented at the Symposium on
Industrial Park Planning and Development.

6 Rosenfeld, Stuart A. (1995). Industrial Strength Strategies. Aspen Institute.

THRoe &~ PRI S B AL S UG39~ P 2. (105). 4R S AIFTICR 39 ) £ £ et ko> 105 & B BAR B AL

PP RAAME Y RE AR R D SN R

B fo. (2017). AERAIFTA £FCRIFE 2 9 Regon. b g L

8 Philippidis, Alex. (2016). Top 10 European Biopharma Clusters. Europe Is Home to Numerous Regional Communities. Find

Out How They Rank on This GEN Listhttps://www.genengnews.com/the-lists/top-10-european-biopharma-clusters/77900407 &
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http://mii.mirdc.org.tw/Article/ViewDetail?nid=17030

82 Federal Ministry for Economic Affairs and. Energy, (2017). Cluster Search. from
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8 Rothgang, M, Cantner, U, Dehio, J, Engel, D, Fertig, M, Graf, H, Scholz, A-M. (2017). Cluster policy: insights from the
German leading edge cluster competition. Journal of Open Innovation: Technology, Market, and Complexity, 3(1), 18.
8 Forschung/, Bundesministerium fur Bildung und, (BMBF), Federal Ministry of Education and Research, Instruments, Division
for New Innovation Support, & Programmes, and. (2015). Germany's Leading-Edge Clusters.
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BioTech /Medical technology W0 Chemistry/Synthetics/Materials

B0 Electronics/ Fine mechanics/ Optics M Vehicle manufacturing/Machinery

BN ICT/Software "0 Logistics

B (Renewable) Energy I other

W=7 -7 FAFRE Leading-Edge & F X 5%

Excellence % #¢, B Leading-Edge Clusters %7k % » & & = S5 § 2 4 £ B 5% b
FIRHE > o FRFBIOM § Bleskablz ¢ A2 - l’z»\%'-\%f%’-l-'i%%%?i Ag
(CEBR)Council of European BioRegions (CEBR) ~ & £ 2 i 4 it %5)% % m4 Association
for Personalized Medicine % & g & % £1#74 4 EIT Health = f -

BioM Bj% ¥4y 4 MER AL 22 P PFA L B A2 2 WEDF R - frw
RS RPGAGHIrRREERL LA 2 2207 WG 2L B LE bfi iR
SUFEREF B P HEAATBEAPMIE D o BioM chp| 74 £ ¥ F 1L ¢ 32 1ZB 37
Rl Emit B ma 4145 A4 BOM B %% 240 P RER TR
FrOPHEREE S Ko it fot 45 o BoMFHRGEFEwTETAT o

E:

8 Rothgang, M, Cantner, U, Dehio, J, Engel, D, Fertig, M, Graf, H, Scholz, A-M. (2017). Cluster policy: insights from the
German leading edge cluster competition. Journal of Open Innovation: Technology, Market, and Complexity, 3(1), 18.

8w £ (2016). 7t & FRAIFTA ¥ 4+ @], from http://www.cn-healthcare.com/articlewm/20160706/content-1004192.html  # {3
H 5P #2016+ 10 » 10 p
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Deutschlands Spitzencluster
Germany’s Leading-Edge Clusters

\ HAMBURG
I AVIATION

Luftfahrttechnik/

Aeronautical engineering }
A 1
AL
A
EL A |
" S A |
B Biobasierte Wirtschaft/ !

Biobased economy

EffizienzCluster
. "3*“‘ Vogest kRubr Intelligente Maschinen/
Intelligent machines
BioEconomy Cluster
Logistik/Logistics

' Mikro- und Nanoelektronik/
SOLARVALLEY 'S Micro-/nanoelectronics
Mitteldeutschiand

Photovoltaik/
Photovoltaics

. "
T A
F o=
f + ) cwsteReoR o
Ci3 somsmaa, -ﬂ‘; Software-Cluster Themenfelder/Topics
- L S » @ Digitalisierung, Produktion
Individualisierte Immuntherapie/ Software fiir Unternehmen/ K 2 49 *
Individualised immunotherapy Corporate software und Kommunikation/
Digitisation, production

Medizin gepenKrebs) -~ \/_ and communication
Medicine against cancer MEDICAL VALLEY @® Energie- und

» o i Ressourceneffizienz
Organische Elektronik/ Energy and resource efficiency
Organic electronics Medizintechnik/ @ Gesundheit/Health

Medical engineerin = p
9! 9 @ Mobilitit und Logistik/
E-Mobilitit/E-mobility Mobility and logistics
\/
elektromobllitét
sud-west = |
Personalisierte Medizin/
A Personalised medicine
microTEC a M-A-l
CARBON
»
Mikrosystemtechnik/
Microsystems technology Werkstoffe aus Carbonfasern/
Carbon-fiber materials
4B
A

W= -+ = 4R 2015 2 Leading-Edge # F & % XA #

-1--47-



106 ££/ZFEHETIIE EPEEAERT B TEEA T 15T & (54 IS A H) - MG R e
B B R BIFT B PR

%7 -~ BioM §j /¥

\
Bio'

Year Established: 1997
Employees in Cluster Management 16
Members / Cluster Actors Total: 270

Start-ups: between 50 and 70

Small and Medium-Sized Enterprises: 200
Large-Scale Enterprises: 20
Universities and Colleges: 6
Non-University Research Institutions: 4
Technology and Innovation Parks: 5
Other Organisations: 20

Key Actors Ludwig Maximilians University (LMU)
Technical Universtiy Munich (TUM)

3 Biological/Medical Max Planck
Institutes: biochemistry, neurobiology und
psychiatry

University Hospital LMU

University Hospital TUM

Helmholtz Center Munich

Medigene AG

Amgen

Roche

MorphoSys AG

Fields of Research / Production Personalized Medicine

Drug development

Immune therapy

Diagnostics

87gcsm p 4¢, ® Clusterplatform Deutschland.). from
http://www.clusterplattform.de/CLUSTER/Redaktion/EN/Cluster/go-cluster/munich_biotech_cluster_m4.html & 2§15 p £ :
2016 +# 10 * 10 p
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P CEO 2 B4R # 5T (R=L ) o P& ALK R hindy s I
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SEERE SRS SR AR S Ry e T
B LR L K BATHI 2 F A ERTPFRL- Reh
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a WuXi AppTec company
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7 & ma LIk

#7 2 BioOM AEHEFAE L F AR L& B o BERTAE S L pRY
JF R E AL 0 2 B G2 FARE L AF B PR EET A

P —

OEp B 7 # AL R E 5 IR E R Crelux. (2016). from https://read01.com/zh-tw/5J3xAo.html#.WdzUhluCzIU
Bt p #2016 & 10 7 10 P
90,?; g 2 % f4 (red biotechnology) : & ¥ § 7= ZZ FM 2 A H FE A ES O BB s o PlAef Y £
® DNA ﬁﬂﬁr‘m"éfﬁ ROAPM BT LA AR i AR A R FTEFER o 30 free JUFR B RIA
;}Fi&mw FEAFHEBRT PRI AP o 2K & 255 (2007). L FpHEAEFMH AT 2 B
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(=) BioRN Networke. V.

BioRN Network i3t & 48 /% 18 fF » ke $f 1 22§ 45 h 3 F £ 57 7 ?”’D%‘v JEA
BE .E,'EIJ Leading-Edge # ¥ & ¥ B E AR - ot Rk B A 5§ 3 0 R
fri p s V- BRE T - 2§ o AT 2 - BEAERETE (Health
AXis Europe, MAHAE) # 2 A B, B2@hamy A B> TR RKEEFARATH
T3 E o E AR I élj;}%«’ g~ 87~ & 254 F BioRN (Biotech Cluster
Rhine-Neckar) # #1# % » &+ 0P chta g HH S B4 2 FATHE > & @i bp b
Py R E A A TP A A G e e 12 &fﬂﬁf‘iiﬁ s e b R BB o ¥ E R
BAAXLEFTE T R IHEREFAPE IR o TS PR S AR

FAEL MTHUERE AT €~ €~ = H 4 - BioRN Network 75 i 8 i@ 4e™ 7
%5 o

(=) Medical Valley (EMN, European Metropolitan Region of Nuremberg) .

t‘r{%‘g S

4
ik

Medical Valley £] = *+ 2007 & » 4p st wi & F o5 ATeh- B2 FALRT - 1 &4
o 5 %ﬁ%‘lt;f"‘mé.ﬁ I T A ek S R ﬁ'[’___"-_;?,\/ %Afiﬁﬁf'}%ﬁﬁﬁ‘
URFRDFREFEFL DB ARRTET - BRBPAEN Fd BT LR
- BRIATAEEG FA RS 0 B G AZGE00 FE R AT o F AR IIGE Y
G 87 AR R B F R IT 22 A RATANAR ks o F B ITE R DAIATH AR
s SERP a’i‘ﬁip o PET/IMR - #84% %i\,‘?;? 1 fe % F i AR %;*ﬁﬁssﬁd.@”%
hFK A o Medical Valley. 7 #L Fgﬁiﬁ’rwar‘f%— o

(=) Cluster for Individualized Immunelntervention (Ci3)

Ci3 # ‘?ﬁ -‘P%’f\f" S EE AN Iﬁ:i\ P IBE P At e 3 W oro AR T B B §
A v #cz — 0 Rhine-Main # % » 2 12E B P o A v e o 4 RAGBRBOEER
BoOEW AR IrE R Y R r% i i B B % et RB P fo R R A R 2R
% o Rhine-Main » % 2 FLIAT 5 - B4 & O o LA 5 "Pharmacy of
world” e 272 .37 "R kb > & R &»&FQ Rhine-Main ¥ % Abbott, Biotest, Boehringer
Ingelheim, Fresenius SE, Merck Seron, Sanofi-Aventis # §8 &g i 3% = S0 g {4 ¢
SOFTITE B RBOEE PP E P REEE E A S A a‘f'pi‘%’-*%”f @:fu&@?l%?- ’
4 R g oCi3A®E IR :f,% % Individualised Medicine # ¥ § E4ahg
R i%®B > 3% 5 AF EFopartners o A 78 & # 7 ¥ = Paul-Ehrlich-Institute (PEI), the
Institute for Translational Oncology (TRON), the Max-Planck-Institute for Polymer Research,
the Fraunhofer ICT-IMM - + & #_&_ Johannes Gutenberg University Mainz = TU
Darmstadt - ¥ %-%_the University Hospitals in Frankfurt am Main and Mainz > { £ & e
Ao RS BREA ERS T AL K &P o (dok M)
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% = ~ BioRN Network fj 4

RN

Year Established: 1996
Employees in Cluster Management 5
Members / Cluster Actors Total: 200

Small and Medium-Sized Enterprises: 120
Large-Scale Enterprises: 7

Universities and Colleges: 5
Non-University Research Institutions: 6
Technology and Innovation Parks: 5
Other Organisations: 57

Key Actors

Research institutions such as the
University of Heidelberg, the University
Clinic of Heidelberg, Mannheim
Technical College, the German Cancer
Research Center (DKFZ), the European
Molecular Biology Laboratory (EMBL)
and the Max-Planck-Institute for Medical
Research

Big lobal pharmaceutical companies » such
as Abbott GmbH & Co. KG, BASF SE,
Thermo Fisher Scientific Inc, Boehringer
Ingelheim GmbH

Fields of Research / Production

Biotechnology

Molecular biology and medicine
Cancer research

Pharmaceutical industry
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% = ~ Medical Valley.f§j 4

h-—

=\

MEDICAL VALLEY

Europdische Metropolregion Nirnberg

Year Established: 2007
Employees in Cluster Management 5
Members / Cluster Actors Total: 191

Small and Medium-Sized Enterprises: 148
Large-Scale Enterprises: 14

Universities and Colleges: 4
Non-University Research Institutions: 6

Other Organisations: 19

Key Actors

Siemens Healthineers
Friedrich-Alexander-Universitat
Erlangen-Nirnberg
Universitatsklinikum Erlangen
Fraunhofer-Institut fiir Integrierte

Schaltungen

Fields of Research / Production

Diagnostic Imaging
Therapy systems
Smart sensors
Healthcare IT

Opthalmology

-1--53-




106 ££/ZFEHETIIE EPEEAERT B TEEA T 15T & (54 IS A H) - MG R e

B B R BIFT B PR

4~ Ci3fi4

. CLUSTER FUR
I INDIVIDUALISIERTE
IMMUNINTERVENTION

Year Established:

2012

Employees in Cluster Management 4

(persons)

Members / Cluster Actors

Total: 117

Small and Medium-Sized Enterprises: 48
Large-Scale Enterprises: 21

Universities and Colleges: 14
Non-University Research Institutions: 9
Other Organisations: 25

Key Actors

The world's leading pharmaceutical
companies and corporations such as
Abbott, Biotest, Boehringer Ingelheim,
Fresenius SE, Merck Serono and
Sanofi-Aventis are headquartered here or
have a strategically important company
site.

Academic Institutions such as Fraunhofer
ICT-IMM,Fraunhofer ITWM,Fraunhofer
1ZB and MPI fur Polymerforschung
Hospitals such as The University
Hospitals of Frankfurt and Mainz

Fields of Research / Production Personalized Medicine

Immunotherapies
Biomarker

Oncology
Autoimmune diseases
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1. BioTOP (Berlin-Brandenburg) » 2013 #z 5 Cluster Gesundheitswirtschaft

Berlin-Brandenburg — HealthCapital

BIOTOP it g 3i4p ke » £ ®ciH 2 47 5 & # 1 F ¢ (CEBR)Council of European
BioRegions (CEBR)) £ g Rz - AR L e A p| ATt B2 - o
PEE T AR LIRTAE DR EF R piRERr» 3 F 0 LREEF
Bayer HealthCare, Bausch & Lomb, B. Braun Melsungen, Berlin-Chemie, Pfizer,
Sanofi and Takeda» F]s* =S¥ J 1ATEORT A S o it Bk 4+ %5 100,000 £ = 5
36 B AP PEF T p 1996 # lE 0 ko © 55 160 R FHES PO~ S
Btk MDC £ 3 25 ¢ w ~ B F a3 457 o~ RAFET? EHH
E R AT Ll e g %f‘?r»mb 1" PEH% 7 =~ 3] CMO % CRO % PR333|
SRS KA )0 RdE it P RIATE R L LB -

& Biol0P

BERLIN-BRANDENBURG

althCapital

BERLIN BRANDENBU R

W= -4 ~BioTop 2 Healthcapital 2. Logo

a £ (2016). ?E;E&]?? K #1774 ¥ 3+ B, from http://www.cn-healthcare.com/articlewm/20160706/content-1004192.html #- {5 i

ey

2016 & 10 * 10 p
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2. Bayer Healthcare CoLaborator

16 B AC8 (Bayer) # % J B 7 S L W& K i

B B Py e 2 R "%ﬂﬁﬂﬁut”l ARl EF NS T

RIFTH T e £ # 5% > $0AFTHE E- 2 5 o 4 Pwrusﬁww » 2014 # m‘p

Rz MR R s L AT RS e 4] 0 PR R RS Ak L
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Rk enpiez - BN R L BRIRTHATOREE R LT o e B ICT T RS ol
FAEC G A - fend e bR AMERT BF BT h AT FE 0 R 2 WA ¥ RAT

R FE M EFREARY L SRBIZFASNT R LLRBEAATFN R ARTE R (A
P f SRR AR T F ek o0 2o A FRHRE DT s PAARFRELFERDEL Y -
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Youth not in employment, education or training (NEET)
15-19 year-old men / 15-19 year-old women / 20-24 year-old men / 20-24 year-old women, % in same age group, 2016
Source: Education at a glance: Transition from school to work
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Biotechnology IPOs and capital increases on European exchanges
Nasdag OMX (Copenhagen, Helsinki, Stockholm) 2 47.5 27 i 1,342.8
London Stock Exchange 3 388.9 29 83 1,1715
Zurich 0 0.0 9 20 307.7
Frankfurt 0 0.0 15 63 13440

Oslo 2 85 9 27 120.7
Warsaw 6 1341 8 16 321

Source: BIOCOM
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