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Abstract

While all eyes are typically on Taiwan Semiconductor Manufacturing Company (TSMC)'s headquarter in Hsinchu
and new site in Arizona against the backdrop of the CHIPS Act and House Speaker Pelosi's Taiwan visit, Kaohsiung
as the traditional "rust belt city" is emerging as an unlikely critical node in the global semiconductor supply
chain. This is promulgated by various factors of domestic politics as well as the drought in 2021 that highlighted
the issue of water scarcity in the semiconductor industry. As semiconductor companies grapple with scarce
supplies of land and water for expansion, the entry of TSMC in Kaohsiung’s new semiconductor S Corridor is
emerging as a model and key node to build resilience in chip production, as well as a new form of “urban
renewal” of renovating old industrial parks into technology parks that could be an innovative solution to meet
these challenges.
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Analysis

Taiwan Semiconductor Manufacturing Company (TSMC, & /21512 B ISR D BBR/F]) announced on
August 1%t that it plans to begin construction on its new Kaohsiung facility later this year.! This comes on the

heels of the passage of America’s CHIPS Act in July, with a $52 billion package to boost semiconductor manu-
facturing in the U.S.?

The CHIPS Act was also a topic of discussion between TSMC chairman Mark Liu (2/#23%) and a Congressional

delegation led by House Speaker Nancy Pelosi during their visit to Taiwan this past week.? The Act would support
construction of TSMC’s $12 billion fab in Arizona to produce 5-nanometer (nm) chips, slated to begin production
in 2024.

After the Covid-19 pandemic exposed vulnerabilities and shortages in the global supply chain, Taiwan’s semi-
conductor industry and TSMC suddenly found themselves in the spotlight amid U.S.-China technology rivalry.
With its dominant position of producing 92% of world market share for advanced (10 nm or below) chips, TSMC
is planning to spend $100 billion in the next years to expand its production capacities within Taiwan, as well as
abroad in the U.S and Japan.?

The Arizona fab would produce the more advanced 5 nm chips while Kaohsiung fab would produce 7 nm and 28
nm chips, the latter used mainly in the automotive industry which will be especially important for German auto
manufacturers.> Nonetheless Kaohsiung is emerging not only as a critical node in the global semiconductor

supply chain, but also as a key logistic hub in Taiwan President Tsai Ing-wen’s (3332 3X) New Southbound Policy

(NSP).5

What is Kaohsiung’s S Corridor?

On August 7, Minister of Economic Affairs Wang Mei-hua (E£3£7F), TSMC vice president for fab operations Wang

Ying-lang (EZZER), as well as various other government officials and business representatives attended a

1 “TSMC to break ground on Kaohsiung plant this year”, Focus Taiwan, August 1, 2022,
https://focustaiwan.tw/business/202208010011

2 Susan Caminiti, “After the CHIPS Act: U.S. still has a long road ahead to rival Asia in semiconductor manufacturing”, CNBC,
August 2, 2022, https://www.cnbc.com/2022/08/02/after-chips-act-us-has-long-road-to-rival-asia-in-semiconductors.html
3 Lisa Wang, “Pelosi’s Visit: Pelosi and TSMC’s Liu discuss CHIPS act”, Taipei Times, August 4, 2022,
https://www.taipeitimes.com/News/taiwan/archives/2022/08/04/2003782950

4 TSMC previously held talks regarding possible expansion in Dresden, Germany, but after subsidies were approved in June
for Intel to set up a new fab in Magdeburg, TSMC Chairman Mark Liu announced the company had no "concrete plans" for
fabs in Europe. https://www.cnbc.com/video/2021/10/16/secretive-giant-tsmcs-100-billion-plan-to-fix-the-chip-
shortage.html; “TSMC Arizona plant on track to start production in 2024”, Focus Taiwan, July 28, 2022,
https://focustaiwan.tw/business/202207280006; “Japan to subsidize TSMC’s Kumamoto plant by up to $3.5bn”, Nikkei
Asia, June 17, 2022, https://asia.nikkei.com/Business/Tech/Semiconductors/Japan-to-subsidize-TSMC-s-Kumamoto-plant-
by-up-to-3.5bn

5 “Germany urges Taiwan to help ease auto chip shortage”, Reuters, January 24, 2021, https://www.reuters.com/article/uk-
taiwan-autos-chips-idUKKBN29T040; https://www.taipeitimes.com/News/biz/archives/2022/06/06/2003779404

6 “TSC partners 5 major carriers, investing NT$4.5 billion to expand logistics”, Taiwan Ministry of Economic Affairs, April 22,
2022, https://www.moea.gov.tw/MNS/english/news/News.aspx?kind=6&menu_id=176&news id=99980; “New
Southbound Policy reflects U.S. Indo-Pacific strategy: Vice Premier”, Focus Taiwan, July 20, 2022,
https://focustaiwan.tw/business/202207200021
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groundbreaking ceremony at Nanzih Technology Industrial Park (F#£ R & 2B &), where its new plant will
be built.”

B

ey,

Caption: TSMC'’s planned fab in Kaohsiungfs"Nahzih District. Source, Kaohé?ung City Government Economic Development Bureau.

Nanzih Technology Industrial Park will become the core zone of Taiwan’s “Southern Semiconductor S Corridor”,
a policy priority envisioned by Kaohsiung Mayor Chen Chi-mai (BE£5&)’s administration of forming a new

technology industrial cluster in Kaohsiung.® The project will connect Tainan Science Park, Renwu Industrial Park,
Ciaotou Science and Technology Park, and Nanzih Technology Industrial Park in an S-shaped corridor. Besides
TSMC, it has attracted other major technology companies such as Germany-based Merck Group, Netherlands-

based NXP, Win Semiconductors Corp (&% 3&82), and Nanzih Technology Industrial Park is already home to

Advanced Semiconductor Engineering (ASE, H A £ ¥3E#2)—Taiwan’s second largest semiconductor company.

7 Chen Cheng-hui, “Groundbreaking begins on Kaohsiung chip park”, Taipei Times, August 8, 2022,
https://www.taipeitimes.com/News/biz/archives/2022/08/08/2003783141; Eric Chang, “Taiwan’s TSMC to start
construction in new Kaohsiung fab later this year”, Taiwan News, August 2, 2022,
https://www.taiwannews.com.tw/en/news/4614083

8 “Kaohsiung to become the world’s highest-valued semiconductor industry cluster”, Businesswire, June 9, 2022,
https://www.businesswire.com/news/home/20220608006211/en/Kaohsiung-to-Become-the-Worlds-Highest-valued-
Semiconductor-Industry-Cluster
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Taiwan’s new southerntech clusters

(1]
g
Tainan
@
§ TAIWAN ®
Kaohsiung
Location Sectors | Major companies
o‘ Tainan Chip manufacturing, | TSMC, UMC, ASML,
Science Park | equipment, displays, | Applied Materials,
electronics Innolux,
components Delta Electronics
@ | Lujhu District, | Chip manufacturing, | Merck, Entegris,
Kachsiung materials, Winbond, PSA, Win
equipment Semiconductors, Innolux,
Tongtai Machine & Tool
91 Ciaotou EV manufacturing, Foxconn, Yageo, ASE,
District, electronics Phison Electronics
Kaohsiung components
@ Nanzih Chip manufacturing | TSMC, ASE, NXP,
District, and packaging, Lite-On, Yageo
Kaohsiung testing, electronics
components

~ Source: Nikkei Asia, April 20, 2022.

TSMC’s planned Nanzih factory is situated on the site of the former Kaohsiung Refinery owned by CPC Corp
(& 7E ). The site passed the city’s environmental impact assessment (EIA) in April, and construction is

scheduled to commence later this year.

To redress the current challenge of talent shortage in the chip industry, the Kaohsiung City Government is also
cultivating local talent by collaborating with nearby universities and taking advantage of the 2021 Act for

National Key Fields Industry-University Cooperation and Skilled Personnel Training (BISR E L1818 E 2 S5 1E &

ANF B B #H1E4)), which allows universities to seek industrial partners to set up academies.® For example,

National Sun Yat-sen University will establish the College of Semiconductor and Advanced Technology Research,
and in 2021 the City Government joined forces with National Cheng Kung University to establish the Academy
of Innovative Semiconductor and Sustainable Manufacturing. In fact, this industry-academia cooperation model
has a decade-old precedent when in September 2010, TSMC, National Cheng-Kung University, and National
University of Kaohsiung in Nanzih signed an agreement to promote the Industry and Academic Corporation
Program (IACP) in order to cultivate semiconductor technology experts.1°

9 Monica Chen, Jessie Shen, “Talent shortage facing Taiwan semiconductor industry, says TSMC chairman”, Digitimes,
September 19, 2019, https://www.digitimes.com/news/a20190919PD200.html

10 Wu po-hsuan, “Universities apply to set up academies”, Taipei Times, January 10, 2022,
https://www.taipeitimes.com/News/taiwan/archives/2022/01/10/2003771082;
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With well-established high-technology clusters in Hsinchu and Tainan, Kaohsiung may seem an odd choice for
TSMC given its historic reputation as a “rust belt city” and industrial zone.'! However, various factors converged
over the past year that promulgated Kaohsiung to the fore as TSMC'’s choice for domestic expansion.

Why Kaohsiung?

Timing and Problems in Tainan. TSMC already has Fab 18 in Tainan Science Park, and looked to a nearby 300-

hectare plot that was part of Taiwan Sugar Corporation’s Kanxi Farm for the next phase of its expansion process.
According to a Commonwealth Magazine article, the Southern Taiwan Science Park (consisting of Tainan Science
Park and Kaohsiung Science Park) scheduled expropriation of the land for expansion in 2023, but Kaohsiung’s
site offer came in earlier.??

Kaohsiung’s CPC site completed the environmental impact assessment process ahead of Tainan, and became
TSMC’s new site for expansion. Tainan Mayor Huang Wei-cher (12 ) remarked that the difference between
Tainan and Kaohsiung’s “administrative power had an impact” on the decision, with Kaohsiung providing the
necessary funding support and regulatory framework to attract TSMC.

Politics and DPP Stronghold. Kaohsiung is also a traditional stronghold for President Tsai’s Democratic Progres-

sive Party (DPP), as well as for the current Kaohsiung mayor Chen Chi-mai (P& 3&). Some observers note that
increased job creation in the city would likely cement Mayor Chen’s upcoming re-election, and President Tsai
also intervened to support Kaohsiung as a site for TSMC’s expansion.t?

Water. Kaohsiung’s water supply may be the key reason for TSMC’s selection. In 2021 Taiwan faced its worst
drought in 56 years, sending TSMC and other chipmakers scrambling for water needed in their manufacturing
process, including using tanker trucks to transport water from Kaohsiung.**

As an emergency measure the government diverted some water from agriculture to industry, causing resent-
ment among Taiwanese farmers toward the chipmakers.’® Given the emerging challenge of food insecurity as
highlighted by the conflict in Ukraine, this policy is not sustainable.'® However, to redress this, Kaohsiung and

https://highlights.ncku.edu.tw/innovation/ncku-established-the-academy-of-innovative-semiconductor-and-sustainable-
manufacturing/; “TSMC, NCKU and NUK Signed Cooperation Agreement to Promote Industry and Academic Corporation
Program”, Business Wire, September 14, 2010, https://www.edacafe.com/nbc/articles/1/863843/TSMC-NCKU-NUK-Signed-
Cooperation-Agreement-Promote-Industry-Academia-Corporation-Program

11 Hannah Chang, “Poor, polluted Kaohsiung’s return to glory”, Comonwealth Magazine, Vol 731, September 17, 2021,
https://english.cw.com.tw/article/article.action?id=3081

12 Elaine Huang, Hannah Chang, “How TSMC may change Kaohsiung, Taiwan'’s ‘Rust Belt City’?”, Commonwealth Magazine,
Vol. 731, September 9, 2021, https://english.cw.com.tw/article/article.action?id=3076

13 “Editorial: Chen Chi-mai must prove his mettle”, Taipei Times, March 31, 2022,
https://www.taipeitimes.com/News/editorials/archives/2022/03/31/2003775741

14 Emanuela Barbiroglio, “No Water No Microchips: What Is Happening in Taiwan?”, Forbes, May 31, 2021,
https://www.forbes.com/sites/emanuelabarbiroglio/2021/05/31/no-water-no-microchips-what-is-happening-in-
taiwan/?sh=6d8a554722af; Yu Nakamura, “Taiwan drought at ‘most critical’ phase for chip sector”, Nikkei Asia, April 28,
2021, https://asia.nikkei.com/Business/Tech/Semiconductors/Taiwan-drought-at-most-critical-phase-for-chip-sector;
https://english.cw.com.tw/article/article.action?id=3076

15 Raymond Zhong and Amy Chang Chien, “Drought in Taiwan pits Chip Makers Against Farmers”, New York Times, April 13,
2021, https://www.nytimes.com/2021/04/08/technology/taiwan-drought-tsmc-semiconductors.html

16 Arif Husain, “The Ukraine War is Deepening Global Food Insecurity—What Can Be Done?”, United States Institute of
Peace, May 16, 2022, https://www.usip.org/publications/2022/05/ukraine-war-deepening-global-food-insecurity-what-can-
be-done
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Tainan are linking reservoirs and building an interconnected network of water supply to hedge against any
potential water shortage in the future.r Efforts are also underway to build additional water reclamations
centers, which already has a lauded history in Israel and Singapore, but just beginning to garner more attention
in Taiwan.!®

Emerging key logistics hub in Indo-Pacific

With the entry of TSMC in the S Corridor, Kaohsiung and southern Taiwan are emerging as a critical node not
only in the global semiconductor supply chain, but also as a key logistics hub in support of President Tsai’s NSP
for further trade integration in the Indo-Pacific region. The City Government is actively supporting infrastructure
projects of logistics parks, additional water reclamation centers, light rail stations, adding new MRT lines, and
boosting arts and cultural centers to attract tourism.®

Kaohsiung port is also the largest port in Taiwan and ranks as the 15% largest port in the world, ahead of
Germany’s Hamburg ranked at 17 and America’s Long Beach at 22.2° As the S Corridor and related tertiary
sectors of business and services expand, Kaohsiung is poised to become a key trade logistic hub in the Indo-
Pacific.

Finally, it could serve as a model for the global semiconductor industry as they grapple with the issue of water
scarcity such as in Phoenix, Arizona.?! Finding space for new foundries will also be a challenge, as TSMC and
other semiconductor companies continue to grow at a rapid pace and available agricultural or undeveloped land
declines in Taiwan, as noted by Elaine Huang and Hannah Chang in Commonwealth Magazine.? As such, rather
than pitting farmers against chipmakers whether over water rights or land, perhaps a new form of “urban
renewal” of renovating old industrial parks into technology parks such as Kaohsiung’s S Corridor, could be an
innovative solution to meet these critical challenges.

%k ¥

Remarks: Opinions expressed in this contribution are those of the author.

17 Teng Kai-Yuan, “How Taiwan’s expanding semiconductor industry deals with water shortages”, Commonwealth Magazine
Vol. 750, June 13, 2022, https://english.cw.com.tw/article/article.action?id=3236

18 Ibjd.

19 George Liao, “Light rail station construction in Taiwan’s Kaohsiung to be completed ahead of schedule”, Taiwan News,
July 10, 2022, https://www.taiwannews.com.tw/en/news/4593195; “New Kaohsiung MRT line approved; construction to
start later this year”, Focus Taiwan, March 20, 2022, https://focustaiwan.tw/politics/202203200006; Joyce Kuo,
“Kaohsiung—An Emerging Arts & Cultural Hub of Taiwan”, Taiwan Times, November 8, 2020,
https://thetaiwantimes.com/kaohsiung-an-emerging-arts-cultural-hub-of-taiwan/

20 https://www.worldshipping.org/top-50-ports

21 Justine Calma, “Water shortages loom over future semiconductor fabs in Arizona”, The Verge, August 18, 2021,
https://www.theverge.com/22628925/water-semiconductor-shortage-arizona-drought

22 https://english.cw.com.tw/article/article.action?id=3076
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