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Three main sectors of the biomedical industry: Applied
Biotechnology, Pharmaceuticals, and Medical Devices
•

According to 2019 Introduction to Biotechnology and Pharmaceutical Industries (BPIPO, 2018), the biomedical industry
comprises three major sectors: applied biotechnology, pharmaceuticals, and medical devices.

Biomedical Industry

Pharmaceuticals

Applied
Biotechnology

Medical Devices

Other Related Services

Food

Environment Contact Services

Agriculture

Specialty Chemicals

Other Miscellaneous Devices

Diagnosis and Monitoring Devices

Surgery and Therapeutics Devices

Assistance and Compensatory Devices

In vitro Diagnostics

Disease Prevention and Health
Promotion Devices

Active Pharmaceutical Ingredients

Traditional Chinese Medicine

Biologics

Western Medicine

Source: Biotechnology and Pharmaceutical Industries Promotion Office. 2019 Introduction to Biotechnology and Pharmaceutical
Industries. Taipei: Ministry of Economic Affairs, 2018.
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Trend for Preventive Medicine, Patient-Centered,
and Information Integration
•

Preventive medication, patient-centered, and information integration will be the main trend of future development of the
biomedical industry, with focus on the convenience of mobile health strengthened by integration with ICT.
Trend

Description

Effects on Industries

By transforming therapeutics-oriented into prevention-oriented, the
An ecosystem featuring
P4 medicine characterized by prevention, prediction,
preventive medicine
personalization, and participation has become the mainstream.

The opportunities for the innovation of mobile
health devices will emerge, such as innovative
service models that implement technology to
dietary and exercise management.

The constant increase of innovative programs for
the management and transmission of patient
By changing from institution-centered into patient-centered, A health
data and medical records will stimulate the
Patient-centered work information framework will focus on the personal health record
development of homecare devices and wireless
process
(PHR) of patients to form complete personalized health data and
medical devices, image integration functions, and
enhance patient participation.
the creation and transmission of PHR to bring
important business opportunities.
Integrating PHR with the electronic medical record (EMR) of
This can speed up the application ratio of ICT in
Integrated services with
hospitals with ICT will shorten workflow, enhance service efficiency, the healthcare industry to create solutions in
digital applications
raise the immediacy and interactivity of medical services.
collaboration with the medical device industry.
Opportunities for
reformation of
interdisciplinary
integration programs.

Miniaturization, portability, wireless, customization, and userfriendliness are by far the development trends of medical devices,
creating more opportunities for the application of interdisciplinary
technologies.

Due to the escalation of medical expenses in Europe and the USA
Localized innovation for and insufficiency and inequality of medical resources in emerging
saving medical
countries, cutting unnecessary expenditure and active prevention
expenditure
have become an ongoing trend that drives the global biomedical
industry to develop toward a high-efficiency system.

This can attract heterogenous industries to join
the development of medical programs and to
realize solutions with innovative ideas.
Considerations of the industry: (1) consider the
innovative opportunities for products as a
solution by capturing the unnecessary medical
expenditures in Europe and the USA; and (2)
consider the model for resolving the resource
insufficiency and inequality in emerging countries
and enhance the efficiency and utilization rate of
medical services.

Source: ITRI/ISTI Research
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Additive Manufacturing: The Key Factor Revolutionizing the
Biotechnology Industry in Recent Years
•

According to Frost & Sullivan, the 2015 global scale of additive manufacturing was US$5.17 billion, with biotech and
healthcare as the third largest application areas (only second to consumer electronics and cars). The 2016 global scale of
the 3D printing market for biotech and healthcare was about US$970 million, and the scale is expected to grow to
US$2.56 billion in 2020, with a 2015-2020 CGAR up to 27%.
A range of new policies were introduced to laws and regulations related to biotech and healthcare across the world in
2017, including regulations for additive manufacturing. This reflects the active response of competent authorities to
products of innovative technology. Therefore, manufacturers should make early response to related laws and regulations
when planning for product launch in the future.

•

Unit: US$ 1 billion

3D Printing in Healthcare

3
2.56

Country

2.5
1.97

2
1.54

Guidelines for Management of
Additively Manufactured (3D Printed)
Medical Devices

2018-01-12

USA

Technical Considerations for Additive
Manufactured Medical Devices

2017-12-5

1

Proposed regulatory changes related to
Australia personalized and 3D printed medical
devices Consultation paper

0.97
0.77

0.5

China
0

2015

2016

2017

2018

2019

Publishing
Date

ROC

1.5
1.22

Name of Guidelines

Guidelines for Technical Review of
Registration for Custom Additively
Manufactured Medical Devices (request
for opinions)

2017-11

2017-2-26

2020

Source: Frost & Sullivan
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AI Flourishes Innovative
Healthcare Development
•

Artificial intelligence (AI) can provide predictive and preventive healthcare services to enhance the value of physicians
and products for customers. According to MarketsandMarkets, AI is still in its infancy in the biotech and healthcare
markets. The scale of AI application to the global biomed market was US$960 million in 2016, and is expected to grow to
about US$7.99 billion in 2022, with the 2017-2022 CGAR up to 52.8%, demonstrating a strong growth potential.
Unit: US$ 1 million
Patient Data
Analysis and Risk
Prediction

Year

In-Patient and
Lifestyle
Medical Imaging
Hospital
Management
and Diagnosis
Management
and Monitoring

Drug
Development

Virtual
Assistant

R&D

Precision
Medicine

Wearables

2017

258.4

149.0

117.9

98.5

96.4

96.4

88.0

38.2

20.0

2021*

1262.7

663.3

748.3

550.0

494.8

590.8

366.4

223.8

114.9

2022*

1,979.4

1,012.8

1,242.3

888.1

786.0

980.2

548.1

365.1

186.9

2017~2022CAGR

50.3%

46.7%

60.1%

55.2%

52.1%

59.0%

44.2%

57.0%

56.3%

Wearables

IoT

Data Integration

Big Data

Information
Application

Data Accumulation
Integrate different sensing
technologies in coordination with
the design of related carriers to
accumulate physiological data and
record daily life habits.

Store, record, track, and
integrate data including personal
physiological data, past history,
family history, genetic decoding,
and lifestyle with ICT over a
platform system.

Capture, analyze and interpret
data to find out related
applications and link to related
healthcare applications.

*Estimated values.
Source: MarketsandMarkets
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Artificial Intelligence

Service Cultivation

Proceed literature learning,
image interpretation, and
pathological analysis with AI as
an assistant for medical staff to
diagnose and make therapeutics
decisions, in order to help them
focus more on the specialties
and develop more valuable
services.
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Important Trends of Biotechnology Industry:
Developmental Potential of Precision Medicine Devices (1/2)
•

In contrast to the traditional generalized, standard therapeutics, precision therapeutics based on personal genetic
information will be a future trend, this also includes personalized health management and high-risk disease therapeutics.

Standardization

Personalization

Precision

• A panacea was the pursuit in the
1980s.
• The launch of new drugs guaranteed
profit for pharmaceuticals.

• Genetic sequencing technology was
invented in the 2000s.
• Star drugs went extinct, leading to
smaller market segmentation and
quick drug development processes.

• Digital technology matured in the
2010s.
• Digital health, health information
computing, and telecare have caught
increasing attention, giving precision
medicine a promising future.

Opportunities for Precision Medicine
Development in Taiwan
•

•

•

Develop industries with the characteristics and demands of regional Chinese people—the genetic
difference between Asians and Caucasians. Diseases commonly found in Chinese, such as neurodegenerative
diseases, cancers, contagious diseases, cardiovascular and metabolic diseases, will turn Asia into the one
third of the global drug market.
Demonstrate Taiwan’s biotech-related experience—including the advantageous management
experience in generic drug production and in public health system; incentivize clinical and R&D teams from
home and abroad with government policies; and develop connections and collaborative R&D with worldleading pharmaceuticals.
Combine with Taiwan’s ICT advantages—Taiwan has high precision and abundant capacity in imaging,
optoelectronics, and mechatronics, and many domestic leading ICT manufacturers have entered the advanced
medical device sector.

Source: ITRI/ISTI Research
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Important Trends of Biotechnology Industry:
Developmental Potential of Precision Medicine Devices (2/2)
•

•

Persistence Market Research predicts that the global precision medicine market will maintain a 14.7% CGAR between
2016 and 2024, with a market worth up to US$170 billion in 2024. Blood examinations, inherited diseases, and cancer
examinations will be the focus.
Precision medicine includes front-end screening and back-end precision therapeutics. Therefore, many manufacturers
have combined precision medicine in the therapeutics area with the demands for preventive medicine, as well as
wearable medical devices, health management services, and food technology.

Front-End Screening
(Core)
Healthcare
Demands

Precision Medicine
Industrial Chain

Back-End Therapeutics
•
•
•
•

NTUH
CGMH
VGH
…

Pharmaceuticals
• TaiGen, PBF, Orient
EuroPharma, Intech
Biopharm

Hospitals
Testing Equipment
and Consumable
Industry

(Extended)
Health Prevention
Demands

• Cowealth,
Healthconn,

Bio-IT

Medical Examination
Service Industry
• GGA, TCI, Sofiva,
Bionet, Bioteque

ICT Wearable
Industry

Biodata Computing
Service Industry
• MiTAC, ASUSTeK,
Bionet, Acer

Medical Device
Manufacturing
Industry

Health
Management
Service Industry

• PEGAVISION, Guider, Cloudmed, GOYOURLIFE, ASUSTeK • MJ Life, 3I
Computer, Pacific Hospital Supply, Body Organ
Health Tech.
Biomedical, Chang Gung Medical Technology, Novark
Technology

Clinical Trial
Service Industry

Medical Device
Manufacturing Industry

• Parexel, Virginia Contract
Research, Phyto Health,
QPS-Qualitix Clinical
Research

Food Biotech
Industry
• Grape King Bio., Jenisa
Biotechnology, SunWay Biotech,
Sagittarius Life Science, Microbio

Source: ITRI/ISTI Research
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Demand-Based Personalized Healthcare for Patients:
Overall Scenario for Future Biotech Development
2015

2025

Focus

Service provider-centered

Patient-centered

Goal

Curative therapeutics

Prediction and Prevention

Information Flow

One way

Two way

Therapeutics policy

Generalized therapeutics

Personalized therapeutics

Organization structure

Collective

Distributed, interconnected

Decision-making process

Distributed, block-based

Collaboration and
cooperation

Care service

Passive model

Active model

Source: ITRI/ISTI Research
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Basic Requirements for a Good Biotech Cluster: Capital and R&D Capacity
Sources of Biotech Innovation Power: Intellectual Property Protection and
Government Support
•

•

•

•

•

•

When rating international biotech clusters, the authoritative US biotech magazine GEN (Genetic
Engineering & Biotechnology News) uses indicators including:
• US indicators: Capital (NHI capital, VC capital), patents, laboratory space, and job opportunities.
• European indicators: Public research funds, VC capital, patents, number of companies, and job
opportunities.
• Asian indicators: Public R&D expenditure, patents, IPO, number of companies, and job
opportunities.
In 2018 Taiwan was ranked the 6th in Asia for advantages including R&D capacity (ranked 5th) and the
number companies (ranked 6th).
According to the Biotechnology Innovation Scorecard introduced by US biotech magazine thinkBiotech,
indicators for rating international biotech clusters include: productivity, intellectual property protection
system, clustering strength, enterprise support, education and talents, capital, and policy stability.
In 2018, Taiwan was ranked the 23rd among 54 countries rated for advantages including enterprise
support (ranked 6th) and capital (ranked 11th).
In the Biopharmaceutical Competitiveness & Investment (BCI) survey conducted by Pugatch Consilium
on commission of the US PhRMA, 31 markets (countries) were surveyed in terms of complexity,
maturity, and R&D capacity of biotech clusters to classify these 31 markets (countries) into two
categories: emerging market and mature market.
In 2017, Taiwan was included in the “emerging market” category and rated the 3rd (just next to
Singapore and Israel, and all were rated as countries stable for investments).

Source: https://www.genengnews.com/category/lists/; http://www.thinkbiotech.com/; http://www.thinkbiotech.com/; Biopharmaceutical Competitiveness
& Investment
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Cambridge Biomedical Campus (1/3): A hub of precision medicine
supported by systematic policy thinking and powerful R&D capacity
•

•

•

According to the UK, the perfect timing for PM initiatives has come for reasons including (1) infrastructure
investments are gradually in place :the UK government and private sector have invested in infrastructure for
scientific research and clinical practice; (2) policies and resources of countries in the world and the start of the
global competition; (3) the industrialization of research as a result of technological advancements (next
generation sequencing (NGS), nanotechnology, and big data processing and analysis); and (4) the global
concerns about the subject matter.
After sequencing the complete genomes of 100,000 patients in the records, the UK National Health
Service(NHS) integrates the big data from sequencing with the national public health system to turn the NHS in
the world’s first health service system that puts genome medicine as part of the routine nursing care.
In April 2015, the UK announced the establishment of the Precision Medicine Catapult (PMC) headquartered on
the Cambridge Biomedical Campus (CBC).

Vision

Turning the UK into the world’s most attractive base for developing the precision medicine industry.

Positioning

•
•
•
•

Method

• Ambitious 10-year vision: Making the UK the most attractive place in the world in which to develop precision medicine.
• Accelerating introduction of new products & services of precision medicine for the NHS.
• Leveraging UK’s lead position for global success and investments.

Bringing about the potential industries for development in the UK with the innovation centers.
Resolving the transitional divide and connecting business and research.
Catalyzing precision medicine to ingrain across the UK.
Focus: Innovative business, incubators, scale expansion for SMEs, aligning with the NHS needs, and export-oriented.

Source: http://cambridge-biomedical.com/
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Cambridge Biomedical Campus (2/3):
A ground-breaking healthcare community at the forefront of science and
medicine
•

•

The CBC is Europe’s leading life sciences and medical science cluster. Characterized by resolving future
healthcare challenges through collaboration with the academia, industry, research, and hospitals, the CBC is a
cluster with a high ABC (Academics, Businesses and Clinicians) collaboration for developing new products and
services. It allows products to switch from the laboratory with the clinical clinic in the same location. Meanwhile,
businesses can directly discuss and share resources with laboratories and clinics. In addition, the CBC
promotes patient and public involvement (PPI) in research and make recommendations for and share
experience with patients.
The CBC is managed by the University of Cambridge, with funds coming from the industry, the government, and
the academia. Currently, the CBC continues to expand and recruit related talents, hoping to become one of the
world-leading biomedical centers by 2020.

Academics
• AstraZeneca
• GlaxoSmithKline Clinical
Unit Cambridge
• NHS Blood and Transplant
• The Deakin Learning Centre
• Cambridge University
Health Partners

• School of Clinical Medicine, University
of Cambridge
• Medical Research Council
• Cancer Research UK Cambridge
Institute
• Cambridge University Hospitals

Business

Clinicians

− Addenbrooke's Hospital (the teaching
hospital of the Cambridge University)
and Rosie Hospital

• Peterborough City Hospital in
Cambridgeshire
• Papworth Hospital

Source: http://cambridge-biomedical.com/
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Cambridge Biomedical Campus (3/3): Five Pillars of Activity: Business
Development, Clinical Trial Services, Data Services, Technical Services
for Test Development, and Health Challenge Partnerships
•

With an overall budget amounting to US$930 million, the PMC established in 2015 started operations in 2017
– As a national hub for precision medicine development, the PMC establishes six regional centers of
excellence (CoEs) in Belfast, Cardiff, Glasgow, Leeds, Manchester and Oxford to form a big data
network.
– By linking research centers and clinical laboratories, the PMC gathers and analyzes a huge amount of
clinical data with local resources and conducts animal trials and clinical verifications to promote precision
medicine in collaboration with the NHS.
– Innovate UK (Technology Strategy Board) offers £50 million as the operating fund for the first five years
for the PMC to specialize in cell and gene therapy, pharmaceutical technology, and resolve bottleneck
problems.
• NHS improvement
partnerships
• Owned by local health
economy partners

Local
online &
physical
hubs

Risksharing
incubators

Service
sales

Enterprise
Development

Health
challenge
partnerships

• Assess capabilities & gaps
• Support lab & clinical validation, utility
• Develop health economics and
business cases

Five
Pillars of
Catapult

Technical
services for
test
development

• Grow the community, scope the PM landscape,
gather experts
• Build an investment readiness unit

Clinical
Trial
Services

Data
Services

• National disease-specific clinical
trial networks
− Network of hospitals covering
600,000 population
− Adaptive clinical trials
− Every eligible patient involved
− Disease-focused observational
databases

• Disease-specific
databases, data analytics

Source: Building on UK excellence-Growing the precision medicine industry
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US Boston Biotechnology Cluster (1/3): Promoting Information and
Technology Exchange and Thriving Biotechnology Ecosystem Through
Clustering
•

•

Rated as the No. 1 U. S. biotechnology cluster by GEN, Boston is the base of 18 out of the world’s top 20
biopharma companies, and the Boston government is making policies to support various types (including
SMEs) of life science enterprises.
Aiming to develop the biotechnology industry, after cluster analysis, the Boston government found the
biomedical industry in Boston, Massachusetts, has been categorized under a number of large and overlapping
industry categories (e.g., electronic devices and plastics). In addition to the neglection in resources allocation,
managers of this industrial cluster have never discussed restrictions, problems, and opportunities of the same
kind.

Financial service

ICT
Travel

Papermaking
Biotechnology

Polymer
Metalworking
Optoelectronics

Garments/
Textile/
Shoemaking
Navigation
Equipment and
Services

Source: http://www.clustermapping.us/cluster; On Competition (Michael E. Porter)
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US Boston Biotechnology Cluster (2/3): Promotion by Specialty
Organizations, ICT Energy, and Investments: Key to Success of Industry
Development
•

Building a complete ecosystem from the cluster point of view; establishing the Massachusetts Medical Device
Industry Council (MassMedic) to bridge cluster gaps (including the gap of enterprises in different domains, the
gap between academia/research and enterprises, the gap of capital of different enterprises); introducing
research capacity and venture capital; and building effective dialogue mechanisms across units.
Health & Beauty Products
Teaching & Specialized Hospitals

Cluster Organizations:
MassMedic, MassBio, and
Others

Surgical Instruments &
Supplies
Medical Equipment

Dental Instruments & Supplies

Specialized Business Services:
Banking, Accounting, Legal
Biological Products

Biopharma Products
Specialized Risk Capital VC
Firms, Angel Networks

Ophthalmic Goods

Diagnostic Substances
Research Organizations
Containers

Information Technology &
Analytical Instruments
Cluster

Specialized Research Service
Providers: Laboratory, Clinical
Testing

Educational Intuitions: Harvard, MIT, Tufts, Boston University, UMass

Source: http://www.clustermapping.us/cluster; On Competition (Michael E. Porter)
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US Boston Biotechnology Cluster (3/3): Effective Linking of Information,
Healthcare, and R&D
for the World’s Most Influential Biotechnology Cluster

Healthcare

IT
Teaching Hospital Services
Healthcare Services
Pharmaceutical Products

Medical Informatics
Process
Medical Software

Telecare
Medical Consultation
Medical Results
Assessment

Internet
Telecommunications
High-Performance
Computing (HPC)

Software

Medical Research
Medical Schools

Consulting Companies
Think Tanks

Knowledge
Creation

Research Organizations

Universities

Source: http://www.clustermapping.us/cluster
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US Research Triangle Park (1/3): Promoting Interdisciplinary Inclusion
and Innovation Through Multidimensional Partnerships from Integrating
Academia-Industry-Government Resources
Durham

Duke University
Chapel Hill
UNC-Chapel Hill

Raleigh
NC State University

[Non-Profit
Organizations
(NPOs)]

Job
Opportunities

Government

R&D
Funds/JobSeeking
Platforms

Resources /
Talents

Industry
Tax
Credit/Financing/ Tax
Income
Incentives

University

• Incubators: Including The Frontier and TheLab.
• BioHubs: First Flight Venture Center, Alexandria Innovation,
BD Bioventure Center, etc.
• US$300 million a year of R&D funds for universities

• The Federal Government offers nearly US$ 3 billion a year
as the R&D funds for park universities.
• The Federal Government and the County Government offers
funds for the economic development or investment, financing
or loan, and tax credit (research, investment or
development) to enterprises.

Building 600
Startup
Offices
Building 700
Emerging
Companies
Building 800
Shared
Offices

Building
400
Wet Lab

• There are 10 institutes and universities and seven
community universities in the park, including three
founding first-class research universities, offering
resources and talents for academic research.

Source: https://www.rtp.org/; http://www.workinthetriangle.com/; https://www.researchtriangle.org/;
http://durhamchamber.org/economic-development/starting-growing-business
Copyright 2019
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US Research Triangle Park (2/3): Supports Required by Startups or
Industry Development Through Collaboration with Specialized
Biotechnology Organizations
Scale of Biotech

•
•

There are over 700 biotech companies (including 103 in RTP) and over 2,000 service providers in North Carolina.
There are 150 CROs offering jobs to over 24,000 people and creating annual revenue up to US$30 billion.

150+

24,000+

US$30 billion

Employees

Employees
Hired by CROs in
North Carolina

Annual Revenue

Specialized Organizations

[North Carolina Biotechnology Center, NC Biotech]
Established by the North Carolina General Assembly in 1984, NC Biotech is the world’s first
biotech center established with government funding. Aiming to lead the economic development
of biosciences in North Carolina and to become the leader in the field, NC Biotech is dedicated
to assisting with innovation, commercialization, education, and business growth.

[North Carolina Biotechnology Center, NC Biotech]
Established by enterprises within the state in 1994, the NC Biosciences Organization (NC Bio) is
committed to help promote the laws and regulations and policies related to biosciences in North
Carolina. In recent years, NC Bio has expanded its platform and offered opportunities for
cooperation.

[Biomanufacturing Training and Education Center, BTEC]
Established by and operated under the College of Engineering, NC State University, the BTEC
aims to offer education and training for talents of biomanufacturing; help establish, attract, and
expand biomanufacturing; and thereby to promote innovation and create job opportunities.

Source: https://www.ncbiotech.org/; http://www.ncbioscience.net/; https://www.btec.ncsu.edu/index.php
Copyright 2019
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US Research Triangle Park (2/3): Assistance for Provision of Funds,
Talents, Networks, and Space by Biotechnology Organizations
NC Biotech

Funds

• Offer the required
funding (fund) projects
from research to
startup.
• Continuously provide
funds until market
fund-raising.

Talents

• Provide a two-way platform for job-seeking and talent recruitment for the biotechnology industry.

Networks

• Provide network activities: Biotech forums, talks, parties, and fund-raising plans
• Voluntary exchange teams: Issues proposed for discussions by individuals or groups for open participation, with
funds for conferences provided by NC Biotech.
• Others: Provide market services and student internship programs; assist with sponsor seeking; and enhance
enterprise visibility.

University Technology Development

Subsidies for
organizational
development

Scholarships
for Pfizer
gene therapy

Subsidies for
biotech
innovation

Subsidies for
technology
advancement

Startups and Growth

Loans for
SME
research
projects

Loans for
strategic
growth.

Space

• Assist in finding and matching the required university facilities, incubators, laboratories, or commercial space.
• Provide conference space and libraries and consultation services with analysts of NC Biotech.
• Landing Pad: Provide temporary offices and intelligence inquiries before site confirmation.

Source: https://www.ncbiotech.org/
Copyright 2019
All Rights Reserved
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Continuous Growth and Boom of Biomedical Industry in Taiwan
Witnessed by Increasing Startups and Horizontal Investments
•

•

In 2017, the sales turnover of Taiwan’s biomedical industry was NT$325 billion, up by 3% of 2016 at NT$315
billion The growth of the medical instruments and supplies industry was the highest growth, at NT$146.3 billion
or about 3.4%, and most products were exported. The sales turnover of the applied biotechnology industry
increased by NT$98.6 billion, mostly health foods and dietary supplements. The sales turnover of the
pharmaceutical industry was NT$80.1 billion, with limited growth as a result of the export fall. Private
investments were thriving, with the highest number of listed biotech companies in Asia and the world’s third
largest biotech capital market.
The number of biomedical companies increased in Taiwan as a result of the technology transfer from academic
and research institutions that give rise to startups and the horizonal investment of different industries. In 2017,
there were 2,004 biomedical companies with 80,732 employees.
Unit: NT$ hundred million
Industry

Year

Applied
Biotechnology

Pharmaceuticals

Medical Devices

Total

2016

2017

2016

2017

2016

2017

2016

2017

Sales Turnover

940

986

795

801

1,415

1,463

3,150

3,250

Number of Companies
(manufacturers)

525

577

320

357

1,073

1,090

1,918

2,004

Number of Employees
(persons)

20,219

24,432

18,500

19,000

39,500

40,300

78,219

80,732

Export Value

377

411

311

292

861

873

1,549

1,576

Import Value

534

544

1,114

1,225

736

746

2,384

2,515

Import : Export

60:40

58:42

61:39

64:36

39:61

40:60

59:41

52:48

Demand of Domestic
and Overseas Markets

1,097

1,119

1,598

1,734

1,298

1,336

3,984

4,189

Source: Industrial Development Bureau. 2018 Biotechnology Industry in Taiwan.
Copyright 2019
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Above-Average Added Value Rate
with Ongoing Rise of Overall Biomedical Industry
•

In 2016, the added value rate of Taiwan’s medical instruments and medical supplies industries was 36.5% and
37.9% respectively, about 7 percentage points higher than the average at 30.3% of the overall manufacturing
industries. In addition, they have been growing since the past five years.
Added Value Rate (%)

Added Value Rate of Industries in 2016

Medical Supplies
(6.8, 37.9)
Other Products and
Machinery Repair and
Assembly
(4.1, 32.1)

Transportation
Vehicle
(5.6, 27.2)
Food, Beverage and
Tobacco
Paper Pulp and
(4.2, 25.9)
Paper Products
(7.3, 23.7)
Chemical Materials
and Products
(3.5, 18.8)

Medical Supplies
2011
Medical (9.7, 34.8)
Instruments 2011
Average value-added
(8.8, 32.0)
rate 30.3%

Average Capital
Expenditure/Revenue 8.9%

Mechanical
Equipment
(3.9, 26.6)
Basic Metals and
Products
(2.8, 20.0)

Medical
Equipment
(8.2, 36.5)

Rubber, Plastics, and
Nonmineral Products
(6.2, 31.6)
Electrical
Textile
Equipment
Products
(6.3, 29.5)
(4.3, 28.6)

Petroleum and Coal
Products
(3.8, 28.2)

Computers, Electronic
and Optical Products
Manufacturing
(including electronic
components).
(18.3, 40.4)

Capital Expenditure/Revenue

*The size of circles represents the domestic output value.
Source: ITRI/ISTI Research
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The added value rate of the assistance and compensatory devices
industry is the highest among all secondary industries,
with the in-vitro diagnostic substance industry the second highest
•

In 2016, the added value rate of the assistance and compensatory devices industry at 50.8% was the highest,
the in-vitro diagnostic substance industry at 38.4% the second highest, and the medical supplies industry also
reached 37.9%, all with an operating profit margin above 10%.
2016 Added Value Rate of Secondary Industries: Medical
Supplies and Pharmaceutical Products

Average value-added rate 30.3%

Diagnosis and
Monitoring Devices

Surgery and
Therapeutics Devices
Value Added
Rate

Assistance and
Compensatory
Devices
Operating Profit
Margin

In vitro Diagnostics
Personnel
Expenses Rate

Other Medical
Products

Medical Supplies

Depreciation and
Amortization Rate

Source: ITRI/ISTI Research
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Parks as engines for cross-industry integration and biomedical
cluster formation in northern, central, and southern Taiwan with
individual characteristics

Hsinchu Cluster
Advanced Medical Supplies and
Precision Medicine

*The shades of colors in different counties and cities are
subject to the location quotient (LQ), a cluster indicator. From
high to low, there are six shades.

ICT + Medical Supplies = Advanced Medical Supplies and Precision
Medicine

The National Biotechnology Research Park of the Academia Sinica and the
Nangang Biotech Park in Taipei City focusing on new drug R&D, translational
medicine, genetic research, and incubation will spill over demands to drive the
development of New Taipei City.

With the Hsinchu Science Park and the Hsinchu Biomedical Science Park as the
core, new drug development and advanced medical supplies (such as noninvasive examination devices, wearable physiological monitoring devices) are
emphasized. Precision medicine and smart hospitals (NTUH Hsinchu will be
completed in August 2019 and start operations in January 2020) will be developed
with the support of the ICT cluster in the Hsinchu Science Park.

Precision Machinery + Medical Supplies = Precision Instruments/Medical
Examination Supplies/Minimally Invasive Surgery System
Plastics + Medical Supplies = High Molecular Medical Supplies/Assistive Devices
A medical supplies cluster for precision instruments and minimally invasive surgery (MIS)
systems (including operating room equipment, scalpels, and service industry chain) can be
formed with the support of local precision machinery capacity. In addition, the plastics center
can be transformed and upgraded to develop high molecular medical supplies (e.g., drainage
tubes, hemostatic devices, corneal protection dressing and lens) or assistive devices in order
to drive the further upgrading of traditional industries.

Sothern Taiwan
Cluster

Sothern Taiwan Cluster
(Tainan + Kaohsiung)
Dental/Orthopedic Implants

Taichung Cluster

Taichung Cluster
Precision Instruments/Minimally
Invasive Surgery/High Molecular
Medical Supplies

R&D + Hospitals + Medical Supplies + Incubation = Fundamental
Research, New Drug Development, Translational Medicine, Genetic
Research, Startup Teams

Hsinchu Cluster

Northern Taiwan Cluster (Taipei City +
New Taipei City)
New drug R&D, translational medicine,
startup teams

Northern Taiwan
Cluster

km

Metalworking + Medical Supplies = Dental/Orthopedic Implants
By transforming and upgrading the local metalworking industry into a dental/orthopedic
implants cluster, we can further develop smart healthcare (AI and personalized medicine
concepts) in the future by integrating the capacity of the semiconductor and optoelectronics
industries in the science park.

Source: ITRI/ISTI Research
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Forming a biotechnology corridor with feature clusters from
northern to southern Taiwan upon the roles of parks
Biomedical Cluster

Contents of Development
km

Nangang Biotech Park
(including the Nangang
Software Park and the
National Biotechnology
Research Park of the
Academia Sinica)

New drug development, food biotech,
medical examination and testing
devices, agriculture biotech, specialty
chemicals, biotech services, biotech
translation, biochemistry (including new
reagents and new vaccines
development)

Hsinchu Science Park

Biomedicine

Hsinchu Biomedical Science
Park

Hsinchu Biomedical Science Park
Hospital (NTUH Hsinchu),
biotechnology and products R&D
center, industry and incubators

Central Taiwan Science Park

Biotechnology

Taiwan Orchid Plantation

Orchid products

Southern Taiwan Science
Park

Advanced dental and advance
orthopedic instruments and supplies,
alloys for medical applications,
aesthetic medicine, and the innovation
and research of other medical
instruments and supplies

Pingtung Agricultural
Biotechnology Park

Agricultural biotechnology

Nangang Biotech
Park
Hsinchu Biomedical Science Park
(Zhubei)
Hsinchu Science
Park (Hsinchu,
Zhunan, Longtan,
Yilan, Tongluo)

Central Taiwan Science Park
(Taichung,
Houli, Erlin, Huwei, Nantou)

Taiwan Orchid Plantation
(Tainan)
Southern Taiwan
Science Park
(Tainan and Kaohsiung
Parks)

Pingtung Agricultural
Biotechnology Park

Source: : Biotechnology and Pharmaceutical Industries Promotion Office. 2019 Introduction to Biotechnology and Pharmaceutical Industries
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Taipei City As Taiwan’s First
Biotechnology Cluster
•

According to the Taipei City Biotechnology Industry Survey and Analysis Report, Bio@Taipei (http://www.biodriven.taipei),
and IDB’s Biotechnology Industry in Taiwan, in 2016 the revenue of the biotechnology industry in Taipei City was about
NT$17.5 billion, accounting for 59% of Taiwan; the number of biotech enterprises was 395, commanding at 21% of
Taiwan; and the number of employees was 22,834, accounting for 30% of Taiwan. Therefore, Taipei City plays an
essential role in Taiwan’s biotech clusters.
Number of
Emperies

Number of
Employees

Revenue

Companies

Persons

Amount
(NT$ ten
thousand)

Total

395

22,834

17,504,977

Percentage in Taiwan

21%

30%

59%

Applied Biotechnology
Specialty Chemicals
Agricultural biotechnology
Environmental Biotech Industry
Food Biotech Industry
Other Related Services
Pharmaceuticals
Western Medicine
Biologics
Traditional Chinese Medicine
Active Pharmaceutical Ingredients
Medical Devices
Disease Prevention and Health Promotion
Devices
In vitro Diagnostics
Assistance and Compensatory Devices
Surgery and Therapeutics Devices
Diagnosis and Monitoring Devices
Other Medical Devices

206
35
14
6
71
80
80
36
17
11
16
109

10,825
1,627
841
136
1,957
4,264
7,908
3,797
1,061
570
2,480
4,101

10,063,243
3,028,151
1,745,517
64,329
3,184,917
2,040,328
5,068,457
3,150,317
629,184
82,207
1,206,749
2,373,277

7

364

347,898

15
25
15
17
30

673
1,064
604
620
776

195,197
416,310
282,281
763,482
368,109

Item

Taipei City
No. 1 in Taiwan

Sales Turnover
(NT$ hundred million)

Source: : Department of Economic Development. 2016 Taipei City Biotechnology Industry Survey and Analysis Report.; Bio@Taipei
(http://www.biodriven.taipei); Industrial Development Bureau. 2017 Biotechnology Industry in Taiwan
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The Engine of Taipei’s Industrial Development: Besides a revenue
of NT$175 million, biotech created an additional output of NT$76.3
billion and 10,000 job opportunities.
•

According to ISTI’s analysis of industry linkage effect, aside from creating a revenue of NT$175 billion and hiring 22,834
people in 2015, the Taipei’s biotechnology industry attracted the supply chains of related industries and incentivized
economic activities of other industries in the surroundings, contributing an additional output of NT$76.3 billion and 10,000
job opportunities.
• Direct effect: In 2015, Taipei’s
biotechnology industry created a revenue of
NT$175 billion and hired 22.8 thousand
persons.
• Supply chain effect: In 2015, Taipei’s
biotechnology industry indirectly contributed
an output of NT$47.3 billion and job
opportunities for 6.5 thousand people in
chemical feedstock supply at upstream, and
wholesale and retail trade; professional,
scientific and technical activities; and
support serveries at downstream.
Direct Effect
• Incentive consumption effect: In 2015,
employees of Taipei’s biotechnology
Supply Chain Effect
industry and its supply chain spent their
Incentive
income on consumption to drive economic
Consumption Effect
activities in other industries, incentivizing an
Total Effect
output of NT$29 billion and creating job
opportunities for 3.6 thousand persons.

Source: ITRI/ISTI Research

1 This study estimated the driving effect of Taipei’s biotechnology industry based on the regional
linkage chart of Taipei City inferred as per the 2011 Industry Linkage Chart and the census data
published by the Directorate General of Budget, Accounting and Statistics, Executive Yuan.
2 This study estimated the job opportunities created by first calculating the average per capita
output of individual industries in Taipei City based on the census data and the salary and
productivity statistics published by the Directorate General of Budget, Accounting and Statistics,
Executive Yuan, and then by calculating the job opportunities created based on the output of
individual industries driven by the biotechnology industry.
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Driving Effect: Stronger Drive from Specialty Chemicals
in Pharmaceutical and Applied Biotech Industries
•
•

Taipei City is the center of financial services, and the following industries have strong linkage one another: professional,
scientific and technical activities; communications, wholesale and retail trade; and transportation and storage.
In terms of driving effect, the specialty chemicals sector of the applied biotechnology industry has the strongest output
driving effect in Taipei, while the pharmaceutical industry brings the strongest employment driving effect.

Output
Driving
Effect

• The manufacturing industries have the strongest output driving effect, particularly the textile, chemical,
and motor vehicles and motor vehicle parts, which have better output driving effect for the supply chain in
Taipei City.
• As the biotech specialty chemicals industry (such as cosmetics) in Taipei City’s biotechnology industry
can drive the development of the chemical materials and chemical products industries at upstream and the
wholesale and retail trade at downstream, the city government is recommended to encourage related
business owners to increase investments in such biotech industries at the next stage to drive the output
value of Taipei City.

Employment Driving
Effect

• The service industries have a strong employment driving effect, particularly the communications;
transportation and storage; and professional, scientific and technical activities industries, which have
a better effect in driving the service industries.
• As the pharmaceutical industry in Taipei City’s biotechnology industry can drive the chemical materials
industry at upstream and the transportation and storage; and the communications; professional, scientific and
technical activities industries at downstream, the city government is recommended to encourage related
business owners to increase investments in such biotech industries at the next stage to drive the
employment value of Taipei City.

Source: ITRI/ISTI Research
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Policy Direction: Building Taiwan’s Biotechnology Industry
Corridor with the Taipei East Gateway Plan
•

In April 2018, the Taipei City Government initiated the “Nangang Biotechnology Industry Cluster Development BOT Project” to link the Academia Sinica and National Biotechnology
Research Park in the south, the Neihu Science Park and Nangang Software Park in the north, and the transportation hub formed by the co-constructed Nangang Station of TRA,
THSR, and Taipei Metro to connect with the development capacity of biotechnology parks in other counties and cities, in order to shape a complete national biotechnology industry
corridor.

Fundamental
Research

Academia Sinica
Cutting-edge science
Biochemical research

New Drug Exploration and
Clinical Development

New Drug Validation

National Biotechnology
Research Park

Food and Drug
Administration

Connecting the outcomes from the
Academia Sinica
Clinical phases I & II

Food and drug safety
management

TFDA

Clinical Trials

Nangang
Biotechnology
Cluster
Clinical phase III
Innovative biotech incubation

Product Marketing
and Launch

Neihu Science Park
Biomed ICT
Hardware-software
integration

Nangang
Biotechnology
Cluster

Nangang
Depot

National
Biotech
Cluster

Source: : Taipei East Gateway Project—Development Vision & Urban Development Presentation
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Industry Overview: Steady Annual Growth with Most Biotech
Enterprises
•

Taipei’s biotechnology industry shows a steady growth, as witnessed by the scientifically growing revenue since 2013. In 2015, there were 395 biotech companies in Taipei City. The
number of applied biotech manufacturers at 206 was the highest, medical device manufacturers at 109 the second highest, and pharmaceuticals at 80 the third highest.

Taipei City Biomedical Industry Overview

Revenue
(NT$ hundred
million)

2007

20078

2009

Employees
(thousand persons)

(manufacturers)

2009
Applied
Biotechnology

2010

2011

2013

2009

2015

Number of
manufacturers

Employees
(persons)

2013

Pharmaceuticals

2015
Medical Devices

2010

income (NT$
Applied
AverageSales
income
per manufacturer
hundred million)
Biotechnology

Average income per
manufacturer (NT$
hundred million)

Number of
Emperies

2010

2011

(NT$ hundred
million)

2009
Applied
Biotechnology

2010

2011

Pharmaceuticals

2013

2015

Medical Devices

2009
Applied
Biotechnology

2011

2013

Pharmaceuticals

2015

Medical Devices

Average income per
manufacturer

2010

2011

2013

Pharmaceuticals

2015
Medical Devices

Source: Taipei City Biotechnology Industry Survey and Analysis Report of 2010, 2011, 2012, 2014, and 2016
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Industry Structure: Applied Biotech Most in Numbers and
Pharmaceuticals Largest in Scale
•

•

Among the secondary industries in Taipei City, the number of biotech-related technical service suppliers is the highest (80,
accounting for 31%), food biotech companies (71, accounting for 18.0%) the second highest, and Western medicine
pharmaceuticals (36, accounting for 9.1%) the third highest.
According to the report of China Credit Information Service, the pharmaceutical industry has the largest scale in Taipei’s
biotechnology industry. In terms of authorized capital, the top ten pharmaceuticals are: International CSRC Investment
Holdings, Microbio, Paolyta, Fountain Biopharma, China Chemical & Pharmaceutical, Center Ventures, TaiMed Biologics,
TTY Biopharm, TaiGen Biotechnology, Lotus Pharm, PharmaEssentia, Tanvex BioPharma, Oneness Biotech, OBI
Pharma, and Synmosa Biopharma.
Other Related Services

Domain

Key Manufacturers (top ten by authorized capital)
Food Biotech Industry

Applied
Biotechnology

International CSRC Investment Holdings, PharmaEngine,
TaiRx, TWi Biotechnology, Taivex Therapeutics, One
Power Bio Technology, BIONET, Unicocell BioMed,
Vectorite Biomedical, and I Care Biotech.

Western Medicine
Specialty Chemicals
Other Medical Devices

Pharmaceuticals

Microbio, Paolyta, Fountain Biopharma, China Chemical &
Pharmaceutical, Center Ventures, TaiMed Biologics, TTY
Biopharm, TaiGen Biotechnology, Lotus Pharm, and
PharmaEssentia.

Assistance and Compensatory Devices
Diagnosis and Monitoring Devices
Biologics
Active Pharmaceutical Ingredients

Medical Devices

Swissray Global Healthcare Holding, Microlife, Dyaco
International, Rossmax International, Bioteque, Pacific
Hospital Supply, AmCad BioMed, Body Organ Biomedical,
BenQ Medical Technology, and Medlight.

Surgery and Therapeutics Devices
In vitro Diagnostics
Agricultural biotechnology

Healthcare
Resources

Chang Gung Memorial Hospital, National Taiwan
University Hospital, Taipei Veterans General Hospital,
Taipei City Hospital, MacKay Memorial Hospital, Cheng
Hsin General Hospital, Taiwan Blood Services Foundation,
Shin Kong Wu Ho-Su Memorial Hospital, Shu-Tien Urology
Ophthalmology Clinic, and Taiwan Adventist Hospital.

Traditional Chinese Medicine
Disease Prevention and Health Promotion
Devices
Environmental Biotech Industry

Source: 2016 Taipei City Biotechnology Industry Survey and Analysis Report; China Credit Information Service
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Cluster Distributions:
Neihu, Nangang, and Zhongshan Districts
•

•

km

Nearly 70% of biotech companies in Taipei City
headquarter in Neihu District, Nangang District, and
Zhongshan District, including 167 (42.3%) in Neihu District,
64 (16.2%) in Nangang District, and 46 (11.6%) in
Zhongshan District.
In terms of industry type, most applied biotech companies
are located in Neihu and Nangang districts, most
pharmaceutical companies are located in Neihu, Nangang,
and Zhongshan districts, and most medical device
companies are located in Neihu and Zhongshan districts.

Number of
Companies

Applied
Biotechnology

Pharmaceuticals

Medical Devices

Source: 2016 Taipei City Biotechnology Industry Survey and Analysis Report; China Credit Information Service
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Development Advantages: Human Resources, Finance,
and Information Flow
Taipei City offers quality human resources with developmental advantages. DGBAS statistics show that Taipei City had a working population of about 1.33
million people in 2017, fourth in Taiwan, and 81% of the workforce hold a bachelor’s or higher degree, ranking top of Taiwan. In digital ability, the
Individual/Household E-Opportunity Survey Report of the National Development Council (NDC) shows that the 2017 wireless or mobile networking rate of
Taipei City was 98.7%, top of Taiwan, and the e-learning rate was 53.2%, second of Taiwan. These results show that Taipei citizens have high information
access and information literacy.

Taipei City has abundant education, research and medical energy.
According to the Ministry of Education (MOE), the Ministry of Health and
Welfare (MOHW), and the Small and Medium Enterprise Administration
(SMEA), in 2017 there were 25 universities (the National Taiwan University,
National Yang-Ming University, and Taipei Medical University are renowned
for biosciences and biomedicine); over a dozen research organizations
(National Biotechnology Research Park, National Applied Research
Laboratories, National Laboratory Animal Center, Center for Drug
Evaluation, and Development Center for Biotechnology); eight medical
centers, and 26 medical incubators. All these suggest Taipei’s powerful
R&D and innovation capacity.
According to the statistics database of the Ministry of Finance
(MOF), in 2017 there were 13,337 financial and insurance
institutions in Taipei City, accounting for 40% of Taiwan. In
addition, with reference to China Credit Information Service, in
2017 there were 86 venture capital (VC) companies in Taipei
City, accounting for 93% of Taiwan. All these have provided
abundant financial system resources.
Taipei City have higher acceptance of new things and new concepts
and the consumption scale of biotech-related services and
products. According to the 2017 IESE Cities in Motion Index ranking
by the Business School, University of Navarra, Taipei City was
ranked No. 1 among 180 cities in technology and is reforming the
city with high efficiency. In living functions, Taipei City has a
convenient rapid transit system, complete medical facilities, dietary
cultural diversity, comprehensive art and cultural activities, and
sufficient water and electricity supply. In addition, in the 2017 Global
Livability Ranking by the Economist Intelligence Unit, Taipei was the
60th livable city among a total of 140, and the 6th in Asia. More
importantly, a steady and gentle trend of improvement in all living
quality indicators is demonstrated.

Abundant
human
resources
Nearby
universities or
professional
research
organizations

Talents

Advantages of
Taipei City

Stable and
abundant
capital
market

Highly
professional

•

Versatile

•

Interdisciplinary

•

International view

•

High professional
entry barriers

•

Detailed
professional
division of labor

•

Multitech
integration

Technology

Key factors
affecting
biotechnology
industry
development
Funds

A
consumption
market of
scale
and sound
living
functions

Wellestablished
administrativ
e services

•

Regulation

•

Huge capital cost

•

Long industry
value chain

•

Intellectual property
regulations

•

International health and
medical regulations

The Taipei City Government has established a single service window for the
biotechnology industry to provide biotech companies with active assistance
and offer investment incentives, legal consultation, and financing and loans
for biotech enterprises.

Source: Bio@Taipei (http://www.biodriven.taipei); Statistical Information Network of the Republic of China (https://www.dgbas.gov.tw/); National
Development Council. 2017 Individual/Household E-Opportunity Survey Report; Department of Statistics, Ministry of Education; Small and Medium
Enterprise Administration, Ministry of Economic Affairs; Ministry of Health and Welfare; China Credit Information Service
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Tends, Global Benchmarks, and Status Summary
•
•

•

Trend:
• Accelerate the innovation and development of the biotechnology industry by recruiting innovation teams
related to additive manufacturing and AI, with precision medicine as the target of development.
International examples:
• The basic requirements for a well-established biotech cluster include (indicators for international ranking):
capital, R&D energy (including patent and R&D expenditure), protection system for intellectual property rights,
talents, policies (management system and processes), and healthcare system (clinical demands).
• The strengths of Taiwan include capital, R&D energy, and clinical practice. As Taipei City is the strongest in
these three areas, greater efforts are needed.
• The weaknesses of Taiwan include patent deployment, intellectual property protection, and inefficient
processes. However, none of them can be resolved by a local government.
• Lesson learned from international examples: Linkage of academia, research, industry, and medicine;
application of the NHI database; establishment of a cluster responsible unit; and putting ICT and capital as
key of success for biotech cluster development.
Current status:
• Taiwan’s biotechnology industry grows every year, and so does the added value rate. As the industry is hot in
the investment market, the number of listed biotech companies in Taiwan is the highest in Asia, and the
biotech capital market is the third largest in the world.
• In Taiwan, science parks are the engine that drives the development of Taiwan’s biotechnology industry, giving
rise to biotech clusters in northern, central, and southern Taiwan, each with own characteristics.
• Taiwan’s largest biotech cluster sits in Taipei City for its well-established human resources, finance, and
information flow, and the city is initiating the Taipei East Gateway Plan to build a biotechnology industry
corridor in Taiwan.
• In Taipei City, the specialty chemicals sector of the pharmaceutical and biotechnology industries has stronger
driving effect.

Source: ITRI/ISTI Research
Copyright 2019
All Rights Reserved

37

Industry, Science and Technology International Strategy Center

Key Topics: Environment readiness and well-established
environments to attract domestic and foreign investors and retain
outstanding talents
•

•

With powerful biomedical energy, the Taipei East Gateway Plan, and the Shilin-Beitou Technology Park that will invigorate
the development of related industries (new land will be released after project initiation), the Taipei City Government should
make well environmental preparation, and create a sound environment and a well-establish mechanism for academiaindustry-government interaction to attract domestic and foreign investors.
Based on the future trend of biotechnology development and the existing industrial capacity, Taipei City may transform
into the smart hub of precision medicine and translational medicine in Asia.

Smart Hub of Precision Medicine and Translational Medicine in Asia

Stimulating Innovation Through Cross Pollination
Horizontal
exchange

•

Instead of a creation process, innovation is a circular and progressive process that often occurs in the
cross-industry linkage. Based on international examples, cross-industry integration is one of the key
openings of the biotechnology industry, particularly the linkage with the ICT industry.

•

The biotechnology industry is a complex ecosystem, with ABC (academics, businesses and
clinicians) operations as the focus, and capital and ICT energy as the required elements. The aid of
innovation teams and the support of associated industries (e.g. CRO and software-related data
service (biodata computing)) are the source of creativity. To maintain infrastructure, the government
should provide convenient regulatory processes or gather and disclose related information through
authorities.

•

To see the present from the future is key to innovation. Therefore, discerning the trend is an important
path, particularly the biotechnology industry is deeply affected by regulations and standards. Quick
capture of trends and international movements can help enterprises to quickly connect with the
international market.

Network
linkage

International
connection
Source: ITRI/ISTI Research
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Three Strategies
1. Expanding industrial
collaboration
Attract
resources
Cross
integration

Although tests and examinations and the genetic database are the core of precision medicine,
data analysis and technology integration can bring new business opportunities featuring
cross-integration and multi-combination for each sectors in the biotechnology industry.
Strategy: (1) recruit world important manufacturers based on the developmental needs
of the industry and technology, such as key ICT suppliers, CRO or integrated platforms;
(2) break through the confine of tests and examinations and genetic data for crossindustry cooperation, including cross-field cooperation and cross-data cooperation, and
building healthy partnership (require a single service window for bridging).

Set standards

3. Connecting with the
international market

Promote
cooperation

As precision medicine is an innovative domain,
different countries have their own entry models.
We can help enterprises to quickly connect with
the international market through standards and
international cooperation.
Strategy: (1) capture related regulations and standards across
the world to help enterprises connect with the world, in order to
make Taiwan’s clinical data useful across the world and enable
Taiwan to establish regulations and set standards (situation room);
(2) link to global development trends to develop connections for
enterprises, including signing cooperation agreements and MOUs
with world-leading technology parks (e.g., the Research Triangle
Park in North Carolina), and building channels for domestic and
foreign investments; (3) releasing innovative procurement
(discover social demands in the city for suppliers).

Expand linkage
Incubate
innovation

2. Building an
innovation network

In addition to technological breakthroughs, building an
innovation network for precision medicine requires linking
innovation elements and drive the innovation and development
of the industry through resources integration.
Strategy: (1) Linking the innovation network of precision
medicine, such as building the ABC (academics, businesses
and clinicians) model, linking resources of overseas technology
parks, and striving for the innovation regulatory sandbox for
testing MOHW data; (2) building an innovation system for
precision medicine, including guidance for innovative biotech
business and introduction of VC energy.

Source: ITRI/ISTI Research
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1. Expanding industrial cooperation: Adding value with cross-industry
integration and developing innovative service models
•

•

Biotechnology is an interdisciplinary technology. As Taipei City has well-establish energy in the
semiconductor industry and ICT industry, and the huge business opportunities of the biotechnology
industry will attract more heterogeneous enterprises to engage in horizontal cooperation in the future,
the city government should make use of the hardware advantages and invest in value-added software,
platform, and service energy through horizontal integration to create new value for the industry.
In response to the demand for fundamental and clinical cooperation, new industries such as contract
research organizations (CROs) and contract manufacture organizations (CMOs) will naturally arise and
thrive annually due to globalization.
– Recruiting world important enterprises: Recruit important enterprises in the world based on the
openings in the value chain, such as world-class clinician certification bodies, CROs (e.g.
Quintiles, Covance, Parexel, PRA Health, etc.), CMOs (e.g. Catalent, Lonza, Evonik, Royal DSM,
etc.) or integrated platforms (as the number of health application software increases continuously,
building integrated platforms will be a future focus; therefore, recruit worldwide developers of
health management platforms, such as Softbank of Japan).
– Encouraging cross-industry exchange: Strengthen the overall biotechnology cluster network,
particularly a few key factors affecting biotechnology development: startups, VCs, and ICT.
Encourage cross-industry cooperation in the cluster, including cross-field cooperation and crossdata cooperation, and build healthy partnerships. This will require promotion through a single
service window (cluster bridging, such as the MassMEDIC). Exchange should also be facilitated
through joint-seat meetings or academia-industry collaboration/industry-industry collaboration
programs.

Source: ITRI/ISTI Research
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2. Building innovation network: Optimize mechanisms for academiaindustry-research-medicine collaboration and promote industry chain
integration through testing fields
•

The development of a biotechnology industry (particularly precision medicine) cluster requires channels
for high-efficiency linkage to clinical hospitals and a huge quantity of clinical data (disease data). Both
require government intervention in data collection and disclosure.
– Building a medical regulatory sandbox: The city government should discuss with surrounding
hospitals for technology parks in the city to link to clinical hospitals in the surroundings. The city
government should also discuss with the MOHW regarding the disclosure of related disease data
to enterprises in the precision medicine demonstration park to enrich the disease database of park
enterprises to for the R&D of precision medicine.

Technology
Transfer

AcademiaIndustry
Collaboration

Innovation
and
Incubation

Fundamental
Research

Academics

Innovation
and
Derivation

Business
Intellectual
Property
Management

Clinicians

Clinical
Trials

Source: ITRI/ISTI Research
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3. Connecting with the international market
Capture growth opportunities in multi-market to favor global deployment
(1/2)
•

Taiwan exports about 48% of its biotech products and centralize key products in specific markets. As a
result, the impact of local industrial policies and exchange rate volatility is huge. As emerging countries
have better momentum for economic growth and local governments can drive the rapid development of
domestic biotech demands through healthcare reformation, the demand for quality and budget products
escalate. By timely capturing information regarding local markets, regulations, and marketing channels,
Taiwan manufacturers can make active deployment in and capture emerging markets.
– Establishing an industry situation room: Capture related regulations and standards across the
world and connect with the world to make Taiwan’s clinical data useful across the world and
enable Taiwan to establish regulations and set standards.
– Setting up overseas strategic points: Cooperate with target technology parks or target cities
overseas by signing MOUs and form groups with domestic enterprises for onsite investigation
overseas to discuss the feasibility of actual cooperation: such as cooperation with Research
Triangle Park in North Carolina (the largest CRO cluster in the USA), introduction of biotech
CROs, building channels for domestic and foreign investors (see next page for details).
– Participating in important international exhibitions and conventions: Connect with the world by
participating in important international exhibitions and conventions, such as the IO International
Convention, Medica, Medical Fair Asia, etc. to promote the biotech capacity of Taipei City and
promote international cooperation (see next page for details).
– Releasing innovative procurement projects: Discover social demands in the city for enterprises to
provide services to resolve social problems and help enterprises to accumulate case
performance.

Source: ITRI/ISTI Research
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3. Connecting with the international market
Capture growth opportunities in multi-market to favor global deployment
(2/2)
Potential Partners
Recommended
clusters for linkage

Description
Boston (Cambridge, Mass), San Francisco, California (Menlo Park and Palo Alto), San Diego, Washington DC, New York, Seattle, Philadelphia,
Pennsylvania, North Carolina

USA
City
Europe
Parks

Rotterdam in the Netherlands, Barcelona in Spain, Basel in Switzerland, Berlin in Germany, London and Oxford in the UK, Lyon in France, Oslo in
Norway, and Vienna in Austria.
Research Triangle Park in North Carolina, USA; and Cambridge Biomedical Campus in Cambridgeshire, UK.

Available Exhibitions and Conventions
Place

Name of Exhibition/Convention

Website

USA

Bio International Convention

https://www.interphex.jp/cn-gb/about/cxhibits/pi.html

USA

SPIE BIOS EXPO

https://spie.org/conferences-and-exhibitions/photonics-west/bios

USA

Bio-IT World

https://www.bio-itworldexpo.com/

USA

AACC(American Association for Clinical Chemistry)

https://www.aacc.org/

Spain

Biospain (biennial)

https://biospain2018.org/about/

Germany

Medica

https://www.medica-tradefair.com/

Singapore

Medical Fair Asia (biennial)

https://www.medicalfair-asia.com/

Demark

Bio-Europe

https://ebdgroup.knect365.com/bioeurope/

Japan

BIO Japan

https://www.ics-expo.jp/biojapan/en/

Japan

In-PHARMA JAPAN

https://www.interphex.jp/en-gb/about/exhibits/pi.html

South Korea

Bio Korea

http://www.biokorea.org/e_default.asp?pLn=Eng

Shanghai, China

Bio China

http://www.biozl.net/about/767.html

Shenzhen, China

BioLIVE China

https://www.cphi.com/china/visit/biolive

Source: ITRI/ISTI Research
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Key Recommendations for Business Solicitation (1/7)
•

Key factors for improvement in business solicitation
– With precision medicine as the target, accelerate the innovation and development of the
biotechnology industry through recruiting innovation teams related to additive manufacturing and AI.
– Emphasize the capital and R&D capacity (including patent and R&D expenditure), mechanisms
for protecting intellectual property rights, talents, policies (management systems and
processes, and government policy supports (e.g. the forthcoming Taipei East Gateway Project
for building a national biotechnology corridor), healthcare systems (clinical demands), and the
capacity of support industries (ICT) (see the “Development Advantages” section for details).
– Implement the above three strategies, including linkage of the academia, industry, and medicine;
application of the NHI database; establishment of a unit to promote cluster development; and
government policy supports (e.g., the forthcoming Taipei East Gateway Project for building a national
biotechnology corridor).
Further discussion of the “Development
Advantages” section.

Further discussion of the “Three Strategies”
section.

Source: ITRI/ISTI Research
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Key Recommendations for Business Solicitation (2/7)
• Parks ready for industries (1/2)
Parks

Description

• The total land area is 149.72 hectares, with 81.95 hectares for industrial use, including (1) Technology
Industrial Zone A with an area of 68.52 hectares for electronics, manufacture of power machinery and
electrical equipment, and information service activities; and Technology Industrial Zone B with an area of
Neihu
13.43 hectares for the maintenance and repair of motor vehicles.
Science Park
• By July 2017, a total of 5,750 manufacturers/suppliers have moved in the park (including SunWay Biotech,
Grapeking, Beautistyle International, ACT Genomics, LITE-ON Technology, First International Computer,
etc.). With a development rate above 95%, the park has been effectively used.
• Giving that the Neihu Technology Park (NTP) is the key engine that drives industrial development in Taipei,
due to the development and changes of the macro environment, the number of enterprises and workers in the
park has been escalating and become saturated with the policy support of the city government over the past
NTP 2.0
decade or so. Space insufficiency for the future development of industries has become an emerging issue.
Project(under
• The city government has thus proposed the NTP 2.0 Project to expand the park scale by adding six bases
planning)
occupying a combined area of 14.19 hectares to create a floor area up to 220,000m 2 (approx. 67,000
Japanese ping) for the further development of industries, including ICT, biotechnology, and cross-domain
startups.

Nangang
Software
Park

• The total land area is 10 hectares, including (1) NSP Phase I with an area of about 4 hectares for information
software and electronics production equipment; (2) NSP Phase II with an area of about 4 hectares (100%
occupancy) for biotechnology, information software, IC design, and digital contents; and (3) NSP Phase III
with an area of about 1.5 hectares (99.9% occupancy).
• Knowledge-intensive industries including software, IC design, biotechnology, and cultural and creative
industries are the dominate industries in the park. Currently, IBM, AMD, and Siemens have moved in the park.

Source: Presentation on the New Revolution of Technology Clusters in Neihu: Starting NSP 2.0; website of the Department of Economic Development,
Taipei City Government.
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Key Recommendations for Business Solicitation (3/7)
• Parks ready for industries (2/2)
Parks

Description

Taipei East
• The Nangang Biotechnology Industry Cluster (Zhongxiao Site) with a land area of about 1.5 hectares will be
Gateway
opened in mid-2022 to accommodate wet labs, pilot plants, and offices of biotechnology enterprises.
Project (under
• The Nangang Depot will be opened in 2026 for as the center for the R&D and innovation of biotechnology.
planning)
National
Biotechnology
Research
Park

•

With an area of about 25 hectares, the park is intended for use with related government units, such as the
Translational Resource Center for Genomic Medicine of the Academia Sinica, the Development Center for
Biotechnology (DCB), the Taiwan Food and Drug Administration of the MOHW (TFDA), and National
Laboratory Animal Center (NLAC). An incubator (20% occupancy) has been established to accelerate the
incubation of early R&D outcomes of park enterprises.

Dawan South • With an area of about 70.47 hectares, the park is primarily occupied by hypermarket and large furniture
Industrial Park
chains, transportation and storage enterprises, and electronics enterprises.
Beitou-Shilin • With an area of about 194 hectares, including 25 hectares for technology industries, the park will
Technology
accommodate technologies including biotechnology, internet, high technology, medical care, and other
Park (under
internationally competitive technology and innovative services. It is planned as the showcase of high
planning)
technologies.
• With an area of about 294 hectares, the project is positioned as a “demo project for eco-city practice and
Eco Shezidao
smart community development”. The location planning includes a technology industrial zone to effectively
Project (under
link the Beitou-Shilin Technology Park as part of the industrial corridor for co-development and co-prosperity.
planning)
Forward-looking industries will also be developed according to the overall industrial development trend of
Taipei City.
Source:Taipei East Gateway Project—Development Vision & Urban Development Presentation of the Department of Urban Development, Taipei City
Government (2017/04) , Beitou-Shilin Technology Park Development Project Seminar and Presentation, Taipei City Government; Presentation on the
Nangang Takeoff: New Engine for Taipei Economic Development, Taipei City Government (2017/05); website of the Department of Urban
Development, Taipei City Government.
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Key Recommendations for Business Solicitation (4/7)
• Resources available for enterprises (Taipei City)
–

–

–

–

Industrial Development Self-Government Ordinance: Investors of creative, characteristic, or developmentally
potential projects can apply for incentives including a sum of NT$50 million, labor training, subsidization for labor
salary, housing and land value tax, subsidization for leasing private property, subsidization for financing interest,
and discounts for leasing government property. In addition, the city government subsidies technology R&D and
innovation up to NT$5 million, brand establishment up to NT$5 million, innovation and incubation up to NT$3
million, and entrepreneurship up to NT$1 million. The city government also incentives selected strategic industries
(including biotechnology).
Taipei City SME Financing and Loan: The credit for biotechnology SMEs is up to NT$5 million, and even NT$10
million for SMEs meeting any one of the following conditions: “engagement in international division of labor,
international deployment, technological cooperation, , operational management or marketing with international
enterprises”, “introduction/recruitment of high technologies or high-tech talents overseas”, and “engagement in
brand guidance or design services”.
City of Bio-driven Award: With a total prize amount of NT$6 million, the aims to encourage domestic outstanding
biotechnology enterprises and academic and research units to set examples for the biotechnology industry and
continuously drive the thriving development of the biotechnology industry.
Taipei City Directions for Application for Subsidization for Participation in Overseas International
Biotechnology Exhibitions of Biotechnology Units with Excellent Performance: Legally registered or
established biotechnology companies or academic and research units that have won the City of Bio-driven Award
may apply for the subsidy. “Overseas International Biotechnology Exhibitions” under the Directions refers
biotechnology fairs such as the BIO International Convention, BIO JAPAN, MEDICA, AACC, and Bio Korea, and
overseas international biotechnology exhibitions recognized by the Taipei City Government. The maximum amount
of subsidy for a single event is NT$100,000 each year. The maximum amount of combined subsidies for two or
more events is NT$150,000 each year.

Source: : https://www.industry-incentive.taipei/index.aspx; website of the Department of Economic Development, Taipei City Government
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Key Recommendations for Business Solicitation (5/7)
•

Resources available for enterprises (central government) (1/3)

Competent
Authorities

Contents

Description

Subsidization for
Bureau of
participation in overseas Subsidize up to 90% of the venue rent for individual companies to participate in overseas exhibitions
Foreign Trade,
international exhibitions for market expansion.
MOEA
of companies and firms
The program includes three projects: Forward-Looking Technology R&D Project (encourage the
development of innovative, forward-looking technologies that are immature in Taiwan with potential to
help Taiwan to develop leadership); Integrated R&D Project (R&D of key and generic technologies
through collaborative research of different enterprises, top-down integration, interdisciplinary
Department of
A+ Enterprise
technological integration, establishment of common standards and protocols, or construction of
Industrial
Innovation, R&D, and
shared platforms); and Encouragement of R&D Center Establishment by Domestic Enterprise Project.
Technology,
Refinement Program
MOEA
The proportion of subsidization will be between 40% and 50% of the total project funds under the
Forward-Looking Technology R&D Project and Integrated R&D Project; and the subsidy for the
Encouragement of R&D Center Establishment by Domestic Enterprise Project is up to NT$20 million,
with a maximum 50% of the total project fund.
The variety of training courses cover the following focus industries: smart electronics, machinery,
information service applications, foods, textiles, smart contents, medical devices, pharmaceuticals,
Industrial
Programs for developing and energy technologies. Training is administered in three type of courses, including the elementary
Development professional talents for course, in-service training course, and enterprise package course. The government subsidizes 50% of
Bureau, MOEA industries
the trainee’s tuition for the elementary course and in-service training course and 30% for the
enterprise package course. Subsidies for SMEs will not exceed 50% or a total of NT$1 million for each
SME.
The government subsidizes R&D to encourage enterprises to develop and design new products, in
Technology
order to increase the added value of products and raise industrial competitiveness. The new product
Industrial
Development
(subject matter) applied for subsidization should exceed the general technical standard of similar
Development Assistance for
products manufactured by other enterprises in the same industry. Subsidization covers product
Bureau, MOEA Traditional Industries
development, product design, R&D alliance, and academia-industry collaborative research. The
Project
maximum amount is NT$2 million, NT$2 million, NT$10 million, and NT$10 million respectively.
Source: MOEA 2017 Industry Guidance Resources
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Key Recommendations for Business Solicitation (6/7)
•

Resources available for enterprises (central government) (2/3)

Competent
Authorities

Contents

Description

This project includes interview service (market demand survey, product consultation and diagnosis, legal
guidance, and assessment services for domestic manufacturers), guidance service (guidance for
manufacturers to engage in the development of smart medical devices and assistive devices, and cloud
integration with such devices), technological exchange (organize seminars, conferences, and
achievement presentation events for medical devices and drugs), and channel deployment (promote
Taiwanese-Japanese industrial cooperation for biomedical/health products).
This project includes tax preferences and consultation services (the “EY Biotechnology Industry Single
Industrial
Biotechnology Industry Window” acts as the single window for the government to provide manufacturers and related units with
Development
Promotion and
consultation service relating to the biotechnology industry and offer an inter-ministerial platform to
Bureau,
Guidance Uplift Project overcome the barriers of manufacturers, in order to promote the development of Taiwan’s biotechnology
MOEA
industry).
Services will be prioritized to products/services, systems/platforms, and channels/brands related to health
promotion services or their related business, particularly to enterprises interested in the development or
Industrial Health Promotion
have started the health promotion service. The project encourages the promotion of the development of
Development Service Industry
the health promotion services industry by “developing inter-industry innovative service models with ICT”
Bureau,
Development and
and “internationalizing innovative service models”. The IDB will subsidize applicants approved for
MOEA
Promotion Project
operational model guidance by the MOEA with a maximum of NT$1.8 million, and applicants should raise
NT$1.2 million on their own.
The project provides services including interview and diagnosis (enterprise interview and diagnosis
services to provide applicants with feasible solutions regarding product development technology through
Industrial Pharmaceutical
interview and consultation), guidance service (guidance for product development technology), talent
Development Industry Technological
training (organize professional training courses covering R&D, quality management, regulations, and
Bureau,
Guidance and
marketing for pharmaceutical talents), technological exchange (organize talks and conferences related to
MOEA
Promotion Plan
technology development, seminars and export seminars on exportation, speeches by leading scholars
and experts in related fields at home and abroad, and experience sharing of participants).
Niche
Industrial
Biopharmaceutical
Development
Industry Guidance and
Bureau,
Internationalization
MOEA
Project

Source: MOEA 2017 Industry Guidance Resources
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Key Recommendations for Business Solicitation (7/7)
•

Resources available for enterprises (central government) (3/3)

Competent
Authorities

Industrial
Development
Bureau,
MOEA

Contents

Medical Devices
Industry Technology
Guidance and
Promotion Project

Small and
Medium
SME Innovation and
Enterprises
R&D Project
Administration
, MOEA

Small and
Medium
SME Intellectual
Enterprises Property Value
Administration Upgrade Project
, MOEA
Small and
Medium
Enterprise Relative
Enterprises Guarantee Project
Administration (local governments)
, MOEA

Description
This project provides services including interview and diagnosis (technical consultation for customization
for domestic manufacturers, market information, regulations and certification, patents and intellectual
property, and feasibility survey of new product planning), guidance service (help domestic manufacturers
customize and quickly commodify development), talent cultivation (provide training on quality systems,
inspections and certification, and legal guidance for domestic manufactures), technical exchange
(organize seminars/presentations/international forums; and provide international technology, industry
trends, business opportunity matching, industry exchange, and achievement presentations of medical
devices).
The project aims to lead innovation and R&D activities in SMEs with government funding to share R&D
risks and expenses, heighten their R&D intention, enrich the knowledge and patent deployment of SMEs,
develop advanced R&D talents, and commercialize R&D outcomes, in order to promote the positive
development of the domestic economy and industry.
The project falls into three categories: pilot research/pilot planning (phase I), research and
development/detailed design (phase II), and value-added application (Phase II+). Each category includes
individual application and R&D alliance.
The amount of subsidization ranges between NT$1 million and NT$50 million, with a maximum of 50% of
the total project fund.
The project provides services include enterprise interview and diagnosis, intellectual property right
consulting, and intellectual property right consultation services.

To thrive local economic development based on the local characteristic industries, help local SMEs or
individuals to acquire funds required for operations, and compensate for the financing difficulty due to
collateral insufficiency, local governments provide a special fund to provide guarantee for SMEs in relation
to the SME Credit Guarantee. In Taipei City, relative guarantees include the Taipei City Government SMEs
Finance Loan and the Taipei City Government Start-up Loans for Youth Entrepreneurs.

Source: MOEA 2017 Industry Guidance Resources
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Inspire science and
technology innovation and
value-up for Taiwan industries
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