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Abstract

This study primarily investigates the competitive advantage strategies of Taiwan's
biotechnology CDMO (Contract Development and Manufacturing Organization) industry,
drawing lessons from the development experience of the semiconductor wafer foundry
industry. The biotechnology and pharmaceutical industries are considered key national
development strategies by the Taiwanese government, especially during the pandemic,
when the importance of the biotechnology industry chain has become more prominent.
Taiwan's semiconductor wafer foundry industry has achieved a leading position in the
global market through technological innovation, effective supply chain management, and
proactive market expansion strategies. These successful experiences are of significant
reference value for the development of the biotechnology CDMO industry.

This study first reviews the current status and development trends of the global and
Taiwanese biotechnology CDMO industries. The global biotechnology CDMO market
has shown rapid growth in recent years, becoming an indispensable part of the
pharmaceutical industry. Although Taiwan's biotechnology CDMO industry started later,
it has achieved some success with government policy support and active investment from
local enterprises.

Next, this study conducts a PESTEL analysis to understand the external environment
faced by Taiwan's biotechnology CDMO industry. The analysis results show that Taiwan
has certain advantages in policy regulations, technological research and development, and
market demand, but also faces challenges such as insufficient capital investment and
intense international competition. Subsequently, this study uses Porter's Five Forces
analysis to explore the competitive landscape of the industry. The analysis results indicate
that the bargaining power of suppliers is strong because suppliers of biotechnology raw
materials and equipment possess core technologies; the bargaining power of buyers is
also high, as pharmaceutical companies have high-quality and cost requirements for
CDMO enterprises. Additionally, the threat of new entrants is relatively low, mainly due
to high entry barriers requiring significant capital, technology, and regulatory approvals.

In terms of value chain analysis, this study finds that the core competencies of
CDMO companies vary significantly at different stages of development. Start-up
companies should focus on process technology development and market expansion, while
growth-stage companies should enhance production efficiency and quality control.
Mature companies should focus on brand building and global market expansion to

improve competitiveness and market share.

vi
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By comparing the strategies of Taiwan's semiconductor wafer foundry and
biotechnology CDMO industries, this study finds significant similarities in technological
innovation, supply chain management, and market expansion. The successful experiences
of the semiconductor industry, such as continuous R&D investment driven by
technological innovation, well-integrated supply chain collaboration, and flexible market
response strategies, provide important insights for the biotechnology CDMO industry.
Both industries rely on technological breakthroughs and market demand during their early
development stages, and both require government policy support and capital investment.

However, there are also some differences. The technology development cycle of the
semiconductor industry is relatively short, requiring constant updates and upgrades, while
the R&D cycle of the biotechnology CDMO industry is longer, with products needing to
undergo multiple clinical trial stages before reaching the market. Additionally, the
semiconductor industry faces more intense and concentrated global competition, whereas
the biotechnology CDMO industry has a more fragmented market and is significantly
affected by the medical regulations of various countries.

Based on the above analysis, this study proposes development recommendations for
Taiwan's biotechnology CDMO industry. Firstly, it should focus on technological
innovation, increasing investment in process development, especially in key processes
and production line efficiency improvements. Secondly, it should strengthen industry-
academia-research collaboration to promote technology transfer and the sharing of
innovative resources, thereby enhancing the overall technological level of the industry.
Furthermore, the government should improve policy and regulatory support, providing
funding and tax incentives to create a favorable environment for industry development.
Finally, it should actively explore international markets, strengthening cooperation with
international pharmaceutical companies to enhance global competitiveness.

In conclusion, Taiwan should fully utilize the successful experiences of the
semiconductor industry in developing the biotechnology CDMO industry, combining its
local advantages and market demand to propose production development strategies with
relative scale advantages. This approach will enable Taiwan to create new value in the

global biotechnology CDMO market and enhance its international competitiveness.

Keywords: Competitive Strategies, Biotech CDMO Industry, Semiconductor Industry,
PESTEL Analysis, Value Chain Analysis
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Smart GMP Factory

We will lead the world in advancing “Bio Industrial Autonomy”, and contribute to a future embracing global harmony.

Manufacturing System

ERP (production, sales, cost) Scheduler
mtfrime FLEXSCHE

Quality Stabilization

Digital Plant Operation Intelligence

Bio Industrial Autonomy
"Measurement, Imaging, Analysis,
Diagnos I;, Integration™

Consulting
Feasibility Study / Requirement Definition
11, €5V Support

Service

24/7 support
VPS remote [ Multi-Vendor Support

IoT,'AI

Smart GMP Fact
Solving problems related to raw
material quality, equipment LIMS
deterioration, technology transfer,

and manufacturing OpreXLIMS
environment. Calibration [ Qualification
Pharmaceutical Factory
\7‘7 |

various devices

PIMS

Pisystem | Exaquantum [ Cl Server

SCADA
PLC*3 etc. Paperless s
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FA-M3V
RT3 SMARTDACH

9 5 " i Continuous
Field Equipment / Environmental Equipment et
Solution

YOKOGAWA Co-Innovating tomorrow ™

B8] 5-2 Smart GMP Factory
L kR Yokogawa Taiwan Corporation
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