2022 Spring Aalto EMBA

A Research for System Semiconductor
Supply chain and Competitive edge Strategy
by Alliance of Fabless, Foundry and System

Companies:
Focused on Semiconductor Companies

of Taiwan and Korea

Kim, Won

May 2023



2022 Spring Aalto EMBA

May 2023



Executive Summary (English)

The global semiconductor supply shortage in 2021 can be attributed to three main factors. The COVID-
19 pandemic in 2020 led to decreased supply in the IT and automotive industries, but the actual demand
for cars and IT devices skyrocketed. Natural disasters such as droughts in Taiwan and earthquakes in
Japan also exacerbated the semiconductor supply shortage, and simultaneous hoarding by companies
feeling uncertain about supply due to the US-China trade regulations further accelerated the existing
shortage. In this situation where the semiconductor supply shortage became an issue, the sales of the top
10 fabs in the world increased by 48% compared to the previous year, recording the highest growth rate
among the entire semiconductor market. This was because the price of semiconductors surged due to the
shortage, and fabless companies that design semiconductors saw a significant increase in sales. The US,
which leads fabless companies, and Taiwan, which leads foundries, made big profits, but Korea, which
focuses on memory semiconductors, did not benefit from the boom in this area. While cooperation with
foundry companies is essential for fabless companies, small-scale Korean fabless companies had
difficulty managing their supply chains as they did not receive enough wafer allocations from foundry

companies due to the large orders placed by large-scale fabless companies worldwide.

The structure of the semiconductor supply chain typically involves fabless companies designing
semiconductors and outsourcing production to foundries, which then deliver the finished products to IT or
automotive companies, among others. As countries around the world are building their semiconductor
ecosystems, which involve design, materials, equipment, and production, Korea, which is relatively
focused on production, has become less competitive. In contrast, Taiwan has become highly competitive
by creating fabless companies through contract manufacturing for prominent fabless companies like
Qualcomm in the 1990s, which spawned its leading foundries. However, Korean fabless companies were
created in response to the need for parts localization by finished product companies such as Samsung
Electronics and LG Display. Due to the background of the creation of domestic fabless companies, which
differs fundamentally from that of Taiwan, the cooperation between foundries and fabless companies in
Korea is also lacking compared to that in Taiwan, which is a cause of the decline in competitiveness in the
foundry and fabless industries. This study aims to analyze the strengths and weaknesses of the value chain
for system semiconductors in Taiwan and Korea through case studies of fabless, foundry, and system
companies in each country, which play a central role in the fourth industrial revolution, such as
autonomous vehicles and artificial intelligence. It also proposes strategic partnership methods that Korea,
which has global comprehensive semiconductor companies like Samsung Electronics and SK Hynix and
system companies like Samsung Electronics and LG Electronics, should take to manage the supply chain

for system semiconductors and enhance competitiveness.



The research methodology of this study involved investigating and analyzing in-depth data on the
background, current state, environmental characteristics, and interaction-related aspects of the case.
Additionally, content analysis of the data was conducted, incorporating relevant materials such as
company websites, internal documents, books, related articles, and the author's extensive experience in
the semiconductor industry. Furthermore, the research was conducted in a chronological order focusing
on the major events of each company, analyzing the background and process of cooperation based on
factual evidence. Moreover, a comparison was made between the different external and internal
environments, such as the country and business model, in which each semiconductor company is situated,

to analyze the differences in their strategic cooperation processes.

System semiconductors are core components of advanced industries, requiring skilled design personnel,
technology, expensive design and verification tools, and semiconductor design assets as part of its
technical infrastructure. Furthermore, recently, system semiconductors have become a critical asset that
can have a significant impact on the economy and national security of a specific country. Major countries
such as the United States and China are making efforts to establish a supply chain that can design and
manufacture system semiconductors on their own, and the United States is weaponizing the design and
manufacturing technology of system semiconductors to impose sanctions. For the continuous
development of the Korean semiconductor industry and the long-term growth of the system
semiconductor industry, managing the supply chain and improving competitiveness in an industry that has
a market size and growth rate of more than twice that of the memory semiconductor industry is a critical
factor. While Taiwan has a well-established collaboration system between basic industries, such as the
foundry industry, which has grown on the foundation of the world's best foundry companies, and post-
processing and testing industries, Korea's overall system semiconductor industry ecosystem is weak due
to the fact that its foundry business and fab-less business started more than 10 years later than Taiwan's
and were initiated by the needs of system companies. However, if global system companies take the lead
in establishing a strategic collaboration system between fab-less and foundry companies, Korea can
enhance its competitiveness in a different dimension than Taiwan. In the future, strategic alliances
between companies related to system semiconductors are expected to increase, and analyzing such cases
of cooperation will be an important research task for Korea to stabilize its supply chain and secure

competitiveness in the system semiconductor industry in the medium to long term.

Through this case study comparing and analyzing the cooperative relationship between semiconductor
companies in Taiwan and Korea, the following implications are suggested for Korean companies. First,
even if Korea currently has an advantage in the memory semiconductor field, efforts must be made to
constantly improve capabilities in the system semiconductor field and prepare countermeasures against
changes in product prices by competing countries. Second, strategic partnerships in the system

semiconductor field are a means of continuous growth for semiconductor companies and must be pursued.



The current semiconductor market is characterized by rapid changes in technology and market, making it
impossible for a single company to cope with all of these changes alone. Third, securing core
competencies of each company in the strategic partnership is the most important factor for success.
Foundries can invest in initial equipment costs in the form of production guarantee costs if fabless
companies secure initial capital and capabilities through stake investment or expert recruitment, creating a
positive bridge for cooperation between the companies. Finally, when pursuing strategic partnerships,

semiconductor companies should approach partners from a long-term perspective.

Through this study, domestic fabless and foundry companies can contribute to improving the
competitiveness of the Korean system semiconductor industry by presenting key factors and strategies for

stable supply chain construction and achieving competitive advantage in the global market.
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