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Strength of Taiwan in Biotech Development
Representative Population in East Asia
Improved Cross-Strait Relationship

Competitive, Strong R&D Activities and Manufacturing
Capabilities in Computer Sci., Electric Engineering,
Biotech, Clinical Medicine, etc.

Integrated Government-Industry-Academia-Hospital,
Transparent Regulatory Environment

Excellent Health Care System, National Health Insurance:
> 98%

Center of Excellence for Clinical Trials in East Asia
R&D for Pfizer, GSK, Bl, MSD, Novatrtis, Eli Lilly, Roche, AZ, Bayer, etc.

Government’s Investment and Support
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2013

SEARCHING
FOR THE
NEXT WAVE

RIPPLES OF INNOVATION
FROM UNEXPECTED PLACES

MEA 5. FOUNDATIONS

NATIONS GO FOR THE
BIOTECH GOLD

MARATHON MEN:
? 3 ENDURING LIFE 6 P
N SCIENCE LEADERS o
? DROWNING IN DATA?
FLOOD CONTROL
FOR THE FUTURE



THE 2012 SCIENTIFIC
AMERICAN WORLDVIEW
OVERALL SCORES

METHODOLOGY: As a methodology reminder, the ranked list of the

Scorecard arises from a collection of averages and totals. Each country . .
received a score in six categories—IP, Enterprise Support, Intensity, Taiwanis # 21
Education/Workforce, Foundations and Policy and Stability—

CUNITEDSTATES e e e e e B e R S S R O

2 DENMARK  37.18

3 SINGAPORE  35.57

4 FINLAND 34.60

5 SWEDEN 33.29

6 SWITZERLAND 33.02
7 CANADA 32.86

8 IRELAND 32.71

9 NEW ZEALAND 32.68
10 AUSTRALIA  31.55

11 UNITED KINGDOM  30.57
12 FRANCE 29.95

13 HONG KONG  29.94
14 ISRAEL 29.14

15 BELGIUM  28.05

16 GERMANY 28.69

17 NETHERLANDS 28.68
18 JAPAN  28.21

19 NORWAY  27.50

20 AUSTRIA 27.23
=) 21 TAIWAN, RO.C. 2674
22 SOUTH KOREA 26.30




2014 SCIENTIFIC AMERICAN
WORLDVIEW OVERALL SCORES

PRODUCTIVITY GIVES THE US AN EXTRA PUSH

1. UNITED STATES
SINGAPORE
DENMARK
AUSTRALIA

5. SWEDEN
SWITZERLAND
FINLAND

NEW ZEALAND
UNITED KINGDOM
10. LUXEMBOURG
CANADA

HONG KONG
GERMANY
NETHERLANDS
FRANCE
IRELAND
17JAIWAN, ROC
JAPAN

NORWAY
AUSTRIA
BELGIUM

ISRAEL
23.50UTH KOREA
ICELAND

0ATAR

ESTONIA

UAE

SPAIN

29. MALAYSIA

42. CHINA
THAILAND
GREECE
BRAZIL

Taiwan is # 17

PRODUCTIVITY

IP

INTENSITY

ENTERPRISE SUPPORT
EDUCATION/WORKFORCE
FOUNDATIONS

POLICY & STABILITY



SCIENTIFIC
AMERICAN

{  AGLOBAL BIOTECHNOLOGY PERSPECTIVE

2015 Taiwan Total Ranking # 25

1. Productivity #23
2. IP # 29
3. Intensity #31
4. Enterprise Support # 8
5. Education/Workforce # 33
6. Foundation #12
7. Policy & Stability #24



SEVEN YEARS OF
BIOTECH TRACKING
BY RANK

Our growing database reveals
ongoing competition at many levels

Taiwan’s Ranking:
2012 # 21
2013 # 26
2014 # 17
2015 # 25

Average # 22.3

change since last year [neg. values = improvement) 'l' )

I N I Y

COUNTRY 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | AVG.

UNITED STATES 1 1 1 1 1 1 1 1.0 0
DENMARK 3 5 2 2 2 3 2 2.7 -1
NEW ZEALAND 7 18 18 9 10 8 3 10.4 | -5
AUSTRALIA 10 17 5 10 7 4 4 8.1 0
SINGAPORE 2 2 8 3 5 2 5 3.9 3
FINLAND 8 b 7 4 4 7 b 6.0 -1
SWITZERLAND b 10 b b 3 b 7 6.3 1
SWEDEN 4 4 3 b 5 8 5.0 3
UNITED KINGDOM 12 14 9 11 9 9 9 10.4 0
CANADA 11 3 4 7 8 11 10 7.7 -1
HONG KONG 17 13 20 12 11 146 | -1
GERMANY 16 16 14 16 14 13 12 | 14.7 -1
IRELAND 14 13 14 8 11 16 13 | 12.7 -3
NETHERLANDS 19 12 12 17 12 14 14 | 14.3 0
FRANCE 18 8 10 12 13 15 15 | 13.0 0
JAPAN 13 9 11 18 18 18 16 14.7 -2
NORWAY 17 21 21 19 22 19 17 194 | -2
ISRAEL 5 7 13 14 15 22 18 | 13.4 | -4
AUSTRIA 21 20 20 20 17 20 19 | 19.6 | -1
LUXEMBOURG 25 29 25 19 10 20 | 21.3 10
BELGIUM 20 15 1ib 15 16 21 21 17.6 0
QATAR 42 25 22 | 29.7 -3
SOUTH KOREA 15 19 19 22 24 23 23 | 20.7 0
ICELAND 9 11 22 23 23 24 24 | 19.4 0

26 25 [ 223 ] 8 |




BUSINESS-FRIENDLY ENVIRONMENT [higher = better)

BIOTECHVC, 2007 [US$MM)

ENTERPRISE SUPPORT
VC AVAILABILITY
CAPITAL AVAILABILITY
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SCORECARD
CATEGORY #6:

FOUNDATIONS

Taiwan #12
Finland finishes first alwa

a.81
8.50
8.17
8.14
7.86
7.62
7.48
7.39
7.39
7.22

5.95

FINLAND
SOUTH KOREA
SWITZERLAND
SWEDEN
JAPAN
DEMMARK
ISRAEL
GERMANY
AUSTRIA
UMITED STATES

103 ICELAND

TAIWAN,

5.88
b.66
b.66
5.54
5.40
6.18
5.92
.84
.64
5.50
5.47
.44
5.41
5.34
4.97
£.90
4.75
4.70
4.50
4.22
419
3.93

it

HOMG KONG
QATAR
SINGAPORE
NETHERLANDS
FRANCE
BELGILM
AUSTRALIA
LUXEMBOURG
UMITED KINGDOM
CANADA
ESTONIA

UAE

NORWAY
IRELAND
MALAYSIA
PORTUGAL
SPAIN

CZECH REPUBLIC
NEW ZEALAND
LATVIA
LITHUANIA
CHINA

Il BUSINESS EXPENDITURES ON R&D

(% of GDP)

B GOVERNMENT SUPPORT OF R&D

(% of GDPI
0 INFRASTRUCTURE QUALITY
(roads, ports, electricity, etc.)

ENTREPENEURSHIP & OPPORTUNITY

#12

.79
352

315

310
3.04

2.79
2.52
2.39
1.64
1.57

1.45

1.27

HUNGARY
ITALY

3.49 SAUDI ARABIA

PUERTO RICO
RUSSIA
KUWAIT

2.93 TURKEY
2.84 CHILE
2.83 SOUTH AFRICA

UKRAINE

2.73 SLOVAK REPUBLIC
2.69 GREECE

POLAND
BRAZIL

2.23 THAILAND

INDOMESIA
MEXICO
PHILIPPINES

1.32 ARGENTINA

INDIA



SCORECARD CATEGORY #4: EDUCATION/WORKFORCE EDUCATION/WORKFORCE
POST-SECONDARY SCIENCE GRADUATES / CAPITA

PHD GRADUATES IN LIFE SCIENCES PER MILLION POPULATION
R&D PERSONNEL PER THOUSAND EMPLOYMENT

TALENT RETENTION [reciprocal of brain drainl

BRAIN GAIN [share of global students studying outside their countryl

High-tech innovation demands a highly educated workforce

Taiwan #33

UNITED STATES 4.60
UNITED KINGDOM 5.71

SAUDIARABIA 4.33

NEW ZEALAND £.23
LUXEMBOURG 5.29
AUSTRALIA 4.97
CANADA £.24
ISRAEL &.28
FRANCE 4.25
IRELAND 4.22
GERMANY 4.20
ICELAND 4. 14

JAPAN 3.45
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PORTUGAL 3.20

SINGAPORE 4.13
SOUTH KOREA 3.71
SWITZERLAND 3.40
CZECHREPUBLIC 2.27
SLOVAK REPUBLIC 3.14

SWEDEN 32.10
POLAND 2.85

AUSTRIA 3.36

THAILAMD 3.90
DENMARK 3.79
2.65 ITALY .

2.82 ESTONIA
2.78 SPAIN

2.10 LITHUAN 1A

206 ARGEMTINA

2.61 RUSSIA
202 MALAYSIA
1.85 CHILE

2.71BELGIUM
2.65 NORWAY
2.27 PUERTORICO
1.94 GREECE

2.48 NETHERLANDS

2.32 TAIWAN,

1.70 HUN GARY

*

0.04 QATAR

1.53 LATVIA
=

1.04 CHINA

1.81 INDOMESIA
0.72 UAE
-

1.85 TURKEY

1.82 UKRAINE

1.61 BRAZIL

1.52 HONG KONG
1.39 MEXICO

1.22 PHILIPPINES
0.88 SOUTH AFRICA
0.23 INDIA

0.11 KUWAIT

EDUCATION/WORKFORCE



Reporting by David Cyranoski, Natasha O NATURE.COM
NEWS il Gilbert, Heidi Ledford, Anjali Nayarand  Telluswhatyou Nature 2011
Mohammed Yahia. think about the
O T S future of PhDs:
21 APRIL 2011 | VOL 472 | NATURE | 279 Hature.com/phdfuture

i | By some counts, China has S
= ovortaken the United States
' | to become the world's iy
: =l biggest producer of PhDs. B¢
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The world is producing more
PhDs than ever before.

Is it time to stop? 0
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| A policy to increase PhDs B
o in scienca has not baan
| matched by jobs, leading ¢
to a slowdown. o

& O

98 99 00 01 02 03 04 05 06 07
The rise of doctorates

Major expansion of higher education has boosted PhD cutput in many countries, shown hera
as average annual growth of doctoral degrees across all disciplines, 1998-2006.

. Expanszion of the higher
India hopes to education systemn after the

dramatically increase fall of Communism has - " S

FhDs by 2020. T T— vl Growth has bean fuslled by &
overseas doctoral students; B8
recant cost-cutting has

| slowed growth.
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TFR BHBASARTALIE L 4 (Physician inventors or Entrepreneurs)
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Example for a PhD student training

The Journal of Comparative Neurclogy | Research in Systems Neuroscience 521:2147-2164 (2013)

Molecular Cloning and Characterization of Chicken
Neuronal Intermediate Filament Protein a-Internexin

Chi-Hsiu Liu and Chung-Liang Chien”
Department of Anatomy and Cell Biology, College of Medicine, Mational Taiwan University, Taipei 10031, Taiwan R.0.C

Experimental Eye ResearCh Experimental Eye Research 110 (2013) 1825
Neuronal intermediate filament «-internexin is expressed by neuronal lineages in

the developing chicken retina
Chi-Hsiu Liu®, I-Jong Wang ", Fong-Di Wei ®, Chung-Liang Chien®*

*Department of Anatomy and Gell Biology, College of Medidne, National Tafwan University, No. 1, Section 1, Jen-Ai Road, Chung-Cheng Dist, Toipei 10051 Taiwan, ROC
Department of Ophthalmology Notional Terwan University Hospitel, Mo, 7, Chung Shan 5. Fd., Chung-Cheng Dist, Taper Cily W2, Tatwan, BOC
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REPORT TO THE PRESIDENT
BIG DATA AND PRIVACY:

A TECHNOLOGICAL R,
PERSPECTIVE st o the President o

Science and Technology
Director, Office of Science and Technology
Policy

2.2.1 Healthcare: personalized medicine

Not all patients who have a particular disease are alike, nor do they respond identically to treatment.
Researchers will soon be able to draw on millions of health records (including analog data such as scans in
addition to digital data), vast amounts of genomic information, extensive data on successful and unsuccessful
clinical trials, hospital records, and so forth. In some cases they will be able to discern that among the diverse
manifestations of the disease, a subset of the patients have a collection of traits that together form a variant
that responds to a particular treatment regime.

2.2.2 Healthcare: detection of symptoms by mobile devices

Many baby boomers wonder how they might detect Alzheimer's disease in themselves. What would be better
to observe their behavior than the mobile device that connects them to a personal assistant in the cloud (e.g.,
Siri or OK Google), helps them navigate, reminds them what words mean, remembers to do things, recalls
conversations, measures gait, and otherwise is in a position to detect gradual declines on traditional and novel
medical indicators that might be imperceptible even to their spouses?



Toward Precision Medicine:

Building a Knowledge Network for Biomedical
Research and a New Taxonomy of Disease 2011

Committee on A Framework for Developing a
New Taxonomy of Disease

Board on Life Sciences

Division on Earth and Life Studies

NATIONAL RESEARCH COUNCIL

OF THE NATIONAL ACADEMIES
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McKinsey,
Jan. 2013

Center for US Health System Reform

Business Tec}.mologywOfﬁce |
\\<
The ‘big data

revolution In healthcare

Accelerating value and innovation




Exhibit 2: Primary data pools are at the heart of the big-data revolution in
healthcare.

Activity (claims) and cost data Clinical data
= Owners: payors, providers = Owners: providers
= Example data sets: utilization = Example data sets: electronic
of care, cost estimates medical records, medical images

Integration of

data pools required for
major opportunities

Pharmaceutical R&D data Patient behavior and sentiment data

= Owner: pharmaceutical = QOwners: consumers and stakeholders
companies, academia outside healthcare (eg, retail, apparel)

* Example data sets: clinical trials, = Example data sets: patient behaviors
high-throughput-screening and preferences, retail purchase
libraries history, exercise data captured

in running shoes

Source: McKinsey Global Institute analysis




Exhibit 3 Big data |s ch;riging then baradigm: theée areTﬁe nre:& vélue pathways.

Right
living

o

Right
care

~ Right
provider

Right
value

» “P24 Right
~ / innovation

Source McKinsey analysis

Description

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

Evidence-based care that is proven to
deliver needed outcomes for each patient
while ensuring safety

Ecosystem
feedback
loop

Care provider (eg, nurse, physician)
and setting that is most appropriate to
deliver prescribed clinical impact

Sustainable approaches that continuously
enhance healthcare value by reducing cost
at the same or better quality

Innovation to advance the frontiers of
medicine and boost R&D productivity in
discovery, development, and safety



The value of big data in health care = $300-450 billion

Exhibit 4: Applying early succegées at scale could reduce US health;are costs
by $300 billion to $450 billion.

Value at stake

Value Key drivers of value

\\' ﬂ Right | 0100 = Targeted disease prevention

“ S ‘ - N
‘m living L |7 = Data-enabled adherence programs
Q‘ Right L 50-110 = Alignment around proven pathways

-« Care e = Coordinated care across providers

. Right  50-70 = Shifting volume to right care setting

(, - provider = Reducing ER"/readmit rates
ﬁ Right 50-100 A = Payment innovation and alignment

¥ value | .. = Provider-performance transparency
<@ Right 20-70 ] = Accelerating discovery in R&D
/\// innovation . = Improving trial operations

‘300%45032 A

1 Emergency room

Source. American Diabetes Association; Amencan Hospital Association; HealthPartners Research Foundation; McKinsey Global Institute; National
Bureau of Economic Research, US Census Bureau




H EALTH CARE'S DATA We can empower healthcare organizations,

co N U N D R U M providers and payers to unify the capture,

analysis, and use of data to drive smarter care
FROM DISPARATE DATA TO MEANINGFUL INFORMATION and business.
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Advancameants Involca recognition and clinical language
understanding are enabling the healthcare enterprise to capture
Information at the point of care, comnvart patlent data Into actlonable
Information, and levarage that iInfarmation for clinical, business, and
patient good.
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6 Keys to the Future of
Big Data in Healthcare Marketing

Big data is forecast to make a big difference in the future of healthcare, according
to a recent report by the Ewing Marion Kauffman Foundation. (April 19, 2012)

. Figure Out How to Organize and Use Big Data

. Develop Technology That Taps Into Big Data

. Use Big Data for Better Decision Support

Turn To Big Data to Ease the Flow of Information

Use Big Data to Increase the Quality of Care and Decrease Costs

o v or W N R

Develop More Mobile Apps and Social Media That Capitalize on
Big Data


http://www.mdgadvertising.com/blog/?p=26742
http://www.mdgadvertising.com/blog/?p=26742
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