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Forms and Advantages of Taiwan's Industrial Clusters

The Competitive Advantages of
Industrial Clusters

Taiwan today enjoys a well-developed cluster effect, with clusters of considerable scale

being formed in both traditional and high-tech industries. These clusters add strong com-

petitiveness to the island's overall economy.

he economic effects brought by industrial clusters

are among the most important factors that give a
country global competitiveness. Michael Porter, the
management guru, describes industrial clusters as
groups of similar companies or complementary indus-
tries located in a certain area and engaged in similar or
complementary activities. The companies or industries
achieve much more by working together than they
would by operating individually. In scale, a cluster com-
prises a network that may encompass a single city, a
whole state, a country, or even neighboring countries
that are linked together into the cluster.

Industrial clusters exhibit a number of different
forms. In all of them, however, an industry develops
linked upstream, midstream, and downstream sectors
within an area network, gradually evolving into a com-
plementary structure that produces economic efficien-
cies. The companies within a cluster show a high
degree of competition, mutual dependence, and mutual
benefit. Most industrial clusters encompass enterprises
that supply final products or services, specialized com-
ponents, parts, and machinery and equipment; they
include service providers and financial institutions,
along with companies in linked industries, sales chan-
nel customers, and other downstream constituents.
Also serving as part of the clusters are government
agencies and other institutions (such as universities,
think tanks, and vocational training organizations) that
provide professional training, education, information,
research, and technical support. When companies form
into a cluster, the result is a "critical mass" that enables
the relevant industry to develop via the inner strength
of the cluster, to build and adjust flexibly, and thereby to
enhance its overall competitiveness.

The industrial cluster effect is an important factor in

upgrading competitiveness, and the formation of indus-
trial clusters-especially in high-tech industries--is heavi-
ly influenced by government innovation policy. A classic
example of this influence is provided by the semicon-
ductor industry in Taiwan's Hsinchu Science-based
Industrial Park, which after more than two decades of
development has produced an obvious cluster effect.
The machine tool and bicycle industrial clusters that
have formed in central Taiwan have also boosted the
island's industrial production into the international mar-
ket, and the optoelectronics and biotechnology clusters
in the more recently established Tainan Science-based
Industrial Park and Central Taiwan Science Park lay
down a solid foundation for the development of the
"Two Trillion-Dollar and Twin Star Industries" blueprint
in the future.

Clusters Form in High-tech and Traditional
Industries Too

If Silicon Valley can be called the hotbed of high-
tech industrial development in the United States, then
the Hsinchu Science-based Industrial Park is the cradle
of high-tech industrial development in Taiwan. The
island's semiconductor industry started out with pack-
aging and manufacturing, and the initial establishment
of the global "pure play" foundry model by the Taiwan
Semiconductor Manufacturing Co. (TSMC) resulted in
booming development of upstream, midstream, and
downstream operations as well as peripheral indus-
tries. Taiwan's computer and information industry, in its
early days, played a purely subcontracting role but then
advanced into the stage of having its own technology
development capability and the ability to promote its
own brands. Under the stimulation of global trends and
the policy of telecommunications liberalization,

1 O  EIBGE ST B+ U8 - 2004



Taiwan's Internet and communications industries also
experiences booming development. Optoelectronic
sectors such as liquid-crystal displays (LCDs) are com-
peting with Japan, South Korea, and other countries for
markets via the input of massive amounts of capital
and manpower as well as the transfer of technology
from and strategic alliances with large foreign compa-
nies. The domestic precision machinery industry has
developed from nothing until, today, it occupies a
foothold in the world market, while the emerging
biotechnology industry is building up for its next wave
of growth under the government's planned support.

The island's traditional industrial clusters are exem-
plified by the machine tool and bicycle industries in
central Taiwan. Central machine tool plants and their
satellite factories-more than 1,000 in total--are distrib-
uted in the Taichung City, Taichung County, and
Changhua County areas. The bicycle industrial cluster
contains almost 200 upstream, midstream, and down-
stream manufacturers which make up a complete sup-
ply chain and prosper together. A thorough division of
labor assures support from assisting companies that
provide forging, parts manufacturing, processing, and
shipping services, so that the central factories them-
selves can carry out the assembly of complete
machine tools without the need to invest huge amounts

of capital in production facilities. This mode of opera-
tion permits large reductions in fixed costs while provid-
ing greater production flexibility in responding to con-
stant changes in the international market and fully sat-
isfying the needs of customers.

The Industrial
Competitiveness

According to Porter, industrial clusters are one of
the sources of national competitive advantage. The
cluster effect provides complementarity among enter-
prises, and has a technology spillover effect as well.
From the experience of industrial cluster development
in the U.S., Japan, and other countries we can see that
in the future Taiwan will be able to expand its industrial
cluster effect only by using such clusters as the core
around which to develop star industries and build up a
good industrial development environment that can
attract a constant influx of talent and resources. In
addition, integrated R&D by research institutions
should be used to continuously upgrade R&D capabili-
ties and develop key technologies from basic scientific
research, thereby developing new industrial power that
will enable Taiwan's industries to maintain sustained
competitiveness.

Cluster Effect Upgrades

Districts of Taiwan Industrial Clusters

Area Industrial Cluster
Taipei: Greater Taipei

Nangang Software Park Digital content development
Nangang Software Park Knowledge services
Neihu Technology Park Light industries
Hsinchu: Science-based Semiconductors
Industrial Park
Computer hardware and
peripherals
Taichung Machinery
Machine tools
Tainan: Science-based Optoelectronics
Industrial Park Biotechnology
Semiconductors
Kaohsiung: Economic LCD industry

Processing Zone

Kaohsiung area Industrial zones Logistics and distribution

Kaohsiung Multi-Functional
Commerce & Trade Park

Software development and design

Warehousing and transshipping

Representative Enterprises
MediaTek, Microsoft, Intel, Infineon
Kland, ETMC, Sony
TECO, AOPEN, PwC, APOL, CSD, ITRI
Ulead, IAC, Fujifilm
TSMC, UMC, Mask, PSC, Winbond, SIS, SPIL

Acer, MiTac, URL, Wyse, Umax

Giant, Merida, Hota

Victor Taichung, Supermax, Tongtai, KAFO
CMO, Hannstar, Corning, Stanley
ScinoPharm, AsiaGen

TSMC, UMC, AMT

Hitachi, Radiant, Arima Display, EDTC, NRI

DHL, UPS, FedEx, NYK,
Uni-President, Taiwan Sugar, CPDC

Chart produced by Shihwen Liao
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Andy Huang Wants Atotech to Earn Quality Money with Taiwan

Marketing the "Taiwan Surprise™

President Andy Huang of Atotech has located the Asia-Pacific regional operations and

R&D centers of his company in Taiwan, so that the island's advantages can be blended

into and used to reinforce the global deployment of this multinational enterprise. The

Taiwan that Huang recommended to his international-class board of directors is the beau-

tiful high-tech island of Formosa, a new market where technology is combined with cul-

ture.

Atotech is a member of the Total petroleum group of
France. After years of splits and mergers within the
group, Atotech now operates under the flag of the
Atofina branch of the group and maintains its global
headquarters in Berlin, Germany. Its core technologies
span four fields: metal surface treatment, printed circuit
boards, wafer fab, and chip packaging. It also operates
in the areas of consumable chemical products and pre-
cision online equipment-areas which fit in well with
Taiwan's information and electronic industries. Atotech
itself is not only a full-range solution provider for the
electronic industry, but the multinational group's globally
supported new technology is also ready at all times to
help clients climb to new heights.

34 » BB ESETI S+ - 2004

The company's global work force currently totals
about 2,300 persons. In 2003 the group's operating rev-
enue reached 600 million euros, equal to more than
NT$24 billion; this was am improvement of 10% over
the year before, a highly admirable performance in a
time of global slump. Dr. Luigi Colantuoni, Atotech's vice
president for the Asian area, attributes this performance
to a high rate of growth in the Asian market; this factor,
plus the strong interactive relationship that has been
built up with Asian customers, assures Atotech of the
correctness of its strategic decision to invest in Asia.

An analysis of trends shows us that the center of
gravity of technology industries has been shifting from
Europe and America toward Asia during the past 10
years. The Atotech group established a fac-
tory in Singapore in 2001 and another in
Guanyin, Taiwan in 2002. This year the
group is planning to expand its production
lines in Japan and mainland China so as to
achieve a proximity to markets that will
enable it to respond immediate to orders
from customers. Aside from production, Vice
President Colantuoni reports that technical
service centers were set up in Shanghai and
Seoul in 2003 due to their geographic loca-

<Atotech is investing hundreds of millions of
New Taiwan Dollars to build its Advanced
Technology Center in the Guanyin Industrial
Zon3, Taoyuan County, in 2004.



tion and positioning in the supply chain. Because of
Taiwan's high level of technical manpower and demand
from corporate customers an Advanced Technology
Center (ATC) was set up at Guanyin in February this
year, thus completing another stage in Atotech's inten-
sive deployment in manufacturing, services, and R&D.

Technology Industries in Taiwan

Interestingly, the development of Atotech in Taiwan
is just like a picture of the transition of a multinational
group-a picture in which the image of Andy Huang is an
inseparable part that links key processes and brings
more life to the vicissitudes of the story.

Back in 1986 Huang went to Hong Kong and took a
job with M&T Chemical Inc., an American company, as
technology manager. M&T Chemical was the predeces-
sor of the ATOTECH group; in February 1993 it
absorbed the electronic electroplating department of the
German company Schering and became a part of the
Total group. M&T Chemical wanted to make the best
use of the rich experience that Huang had gained in the
R&D department of his former employer, Compeq
Manufacturing Co., to market specialty chemical prod-
ucts throughout Asia. The young and ambitious Huang
had no real need to leave Compeq at the time, had no
need to go so far away from home; but his older brother
was suddenly laid off from his job in a traditional compa-
ny after more than 20 years of service, and because of
this bitter example Huang resolutely decided to go into
marketing and alerted himself that from then on he
would "know how to produce and to market as well."
After he had been working in Hong Kong for a year M&T
Chemical decided to open a branch in Taiwan; and,
because of his outstanding performance, the board of
directors designated him as head of the new branch. "In
1987, when Taiwan was just beginning to come out from
under the shadows of the oil crisis, some of the front-
runners of the electronics industry here had an urgent
need for imported chemical materials," Huang recalls.
"You might say that it was under this demand from cus-
tomers that we came back to develop our business in
Taiwan." Returning to Taiwan that year, he busied him-
self filling the urgent needs of his customers by making
delivers in a large BMW sedan. Seeing this the cus-
tomers would shout, "Here come the most pricey prod-
ucts!"

With its skills and products in the field of specialty
chemicals, M&T found no lack of business opportunities

AAngela Chu, Director General of the Economics Ministry's
Industrial Development and Investment Center (R), with
Atotech President Andy Huang.

in Taiwan. In 1996 it expanded toward the south, mov-
ing into Tainan and, under Huang's promotion, setting
up an office there. The merger craze was in full swing in
the mid-1990s, and M&T Chemical found itself a merger
target; in 1997 it was taken over by Atotech, and the
Taiwan branch was upgraded to the status of a sub-
sidiary directly under the German headquarters compa-
ny. At the same time, Andy Huang assumed the post of
managing director.

"When | first came back to Taiwan in 1995," Huang
comments, "the whole company had only 14 employees
and we had to work really hard to achieve annual rev-
enues of NT$100 million." Producing current operating
figures, he happily shows that revenues for a single
month now amount to NT$100 million and the work
force today totals almost 100. Business is so good that
overtime work on weekends has become a regular
occurrence.

For almost 20 years Atotech has transformed itself
time and again, and its revenues have multiplied dozens
of times. Andy Huang has grown mature and strong
together with the company, rushing about among the dif-
ferent countries of Asia and the Pacific to market his
products. He moved his family to Hong Kong, earned an
MBA at Nanjing University, and built up a rich store of
experience in multinational operations. In the process
he has nurtured an international vision and gained fluent
foreign-language communication capabilities. His corpo-
rate management skills, too, have ripened and matured.
Having been born in the Miaoli area of Taiwan, however,
he is a true native son; wherever he goes, Taiwan is
constantly in his thoughts. He wants to bring his interna-
tional marketing skills back to benefit his old home, and
to blend international forward-looking technology into
Taiwan's industries so that the island will become a part
of the international network.
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Taiwan's Human Resources, Taiwan's Advantages
When Economics Minister Lin Yi-Fu led an invest-
ment promotion mission to Europe last July, the group's
original plans did not include a visit to Atotech in
France. Economics Ministry personnel contacted Andy
Huang with an urgent request, however, and within
three days he had made all the necessary arrange-
ments for a visit to Atotech's president. Then, he flew
from Taipei to Paris on the same plane with the minister
and his mission. Huang's enthusiasm touched Minister
Lin, and it was as a direct result of the meeting between

Foreign Investment in Taiwan

This year is a year of activity, with a number of
countries electing presidents or prime ministers and
the world economy turning toward prosperity again
following three years of slump. In Taiwan, forecasts
by economic think tanks, statistics compiled by the
economics and finance ministries, and statements by
representatives of leading industries all indicate to the
island's people that recovery is upon us and that they
should prepare for its arrival.

Foreign Willingness to Invest in Taiwan Turns
Upward Again

Multinational enterprises that market all over the
world are even more sensitive than swallows to the
return of spring. Advanced Digital Broadcast Ltd. of
Poland, which sells 3 million set-top boxes (STBs)
annually, decided at the turn of the year to carry out
the planned stock market listing of ADB Taiwan, its
Asian marketing headquarters. Andrew N. Rybicki,
ADB's founder, chairman, and CEO, says that he chose
Taiwan as the location of this operation eight years
ago because the island had the business partners,
industrial environment, and market that he needed.
"ADB has had the luck to grow and prosper with
Taiwan, and we also weathered the slump with her,"
Rybicki says. "Now we want to work shoulder-to-
shoulder with Taiwan to build a new surge of growth."
Taiwan offers a rich capital market that facilities the
raising of funds for start-ups; and this, together with a
good international credit rating, favors the upgrading
of the Polish company into world-class enterprise.
This year belongs to ADB.

Rybicki and ADB's 400-plus employees around the
world look forward to a warm response from Taiwan's
internal market, and numerous public consumption
indexes have registered optimism for several months
running. Sales in the auto market in January and
February, for example, saw the issuance of more than
91,000 new-car licenses, an increase of 51.8% over the
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Lin and the Atotech president that the French company
decided to set up its ATC on Taiwan.

The ATC follows the Guanyin factory as another
major ATOTECH investment project in Taiwan. The first
stage of its development involved an investment of 3.5
million euros, and it has brought Taiwan into the compa-
ny's global R&D network along with Germany, the
United States, and Japan. When the new facility was
inaugurated on Feb. 9 this year, ranking executives
came all the way from France to participate in the auspi-
cious occasion. Andy Huang feels that Taiwan's elec-

By the Editorial Department

same months of 2003. This not only bolsters the confi-
dence of auto makers in this year's market, but also
emboldens them to predict a six-year high in sales for
the year as a whole.

Besides this, industry and manufacturing resumed
stable growth in the last half of 2003 and registered
expansions of 5.5% and 5.4%, respectively, for the
year as a whole. Machinery imports in the fourth quar-
ter jumped by an impressive 30%, and the growth of
real private investment climbed to 11.9% in the same
period. Zhong-shu Wu, a researcher with the Academia
Sinica's Institute of Economics, says that such large
rates of growth have not been seen for a long time, and
statistics from the Ministry of Economic Affairs show
that the total value of large private investments with a
value of NT$200 million or more each exceeded the
policy goal of NT$1.2 trillion for 2003 to reach
NT$1.56 trillion. This is a concrete indication that pri-
vate investment willingness has turned upward and
that it is growing "more and faster" than in past years.

Taiwan Is Becoming the Focus of
International Investment

According to Economic Ministry statistics, foreign
direct investment amounted to US$1.39 billion in the
fourth quarter of 2003; this was an increase of 39%
over the same quarter a year earlier, and was the high-
est single-month figure in two years. FDI for the entire
year of 2003 totaled US$3.58 billion, for a growth of
9.3% over the year before. Despite the fact that the
base had already been raised, FDI continued to grow
in the first month of 2004 and services such as whole-
saling, retailing, and catering recorded a very high sin-
gle-month growth rate of 447%. Foreign investors will
not overlook the return of economic prosperity; and
Taiwan's investment environment, thanks to vigorous
efforts by the government, is improving steadily and
moving in the direction of stable development.



tronics and semiconductor industries already occupy a
position of world leadership; and that, with the competi-
tiveness of the island's engineering talent, the future
potential for technology transfer and development is
unlimited.

"The Taiwan ATC serves the same role and function
as the Japan center," Huang points out. "It will work in
combination with our German headquarters, our cus-
tomers, equipment vendors, and research institutions."
In the near future the company will continue expanding
its investment on the island with the aim of boosting its
market share and using its geographical advantage to
serve markets in other Asian countries. Even as it
expands internationally, though, the company will rein-
force its partnership relations with major printed circuit
board manufacturers in Taiwan; it has entered into tech-
nical cooperation arrangements with 15 major domestic
companies including Huatong, WUS, UniMicron, and
Nan Ya for R&D in high-end product technology, since
"close cooperation between industry and research insti-
tutions will enable us to bring out new products con-
stantly and allow us to achieve new heights together
with our customers."

Deeply Cultivating Taiwan while Casting Eyes
Throughout Asia

Huang comments that the prosperity of Taiwan's
society provides a leading example of Asian economic
progress; that the strength of Taiwan's economy brings
limitless prospects to the Asian territory; and that
Taiwan's human resources, capital, and experience flow
in dense streams throughout Asia. It is an honor, he
says, for Atotech to use Taiwan as a base as it casts its

0 ATOTECH BIFEAl}

ALin Yi-Fu, Minister of Economic Affairs, offered his con-
gratulations in person at the inauguration of the Advanced
Technology Center.

eyes throughout Asia and spreads its arms to the world.

Atotech divides its Asian deployment, generally, into
three areas. One of the areas consists of Japan alone, a
market that is subject to planning as a single entity.
Another is the South Asian market governed by
Singapore, including Malaysia, Indonesia, and Thailand.
The third is the part of Asia that has enjoyed the
strongest economic growth in recent years: Greater
China, including Taiwan, Hong Kong, and mainland
China. Hong Kong is weak in manufacturing capability,
Huang notes, so that Atotech makes use only of its
strengths in international marketing and foreign banking.
Although mainland China is the focus of widespread
attention as "the world's factory,” he comments, it
depends on Taiwan's experience for management and
technology. "The virgin market in the mainland," he
says, "is in extraordinary need of Taiwan's human
resources and the management capabilities of the
island's manufacturing industries." In Taiwan, Atotech
emphasizes the long-term development of human
resources and takes international standards as the tar-
get of its manpower training. Huang feels that this is not
only for the use of the Atotech group worldwide, but will
also allow the island's human talent to shine forth in
every corner of the globe in the future. [EmE

Primary Economic Indicators in Taiwan

Indicator
Economic Growth Economic Growth
Consumer Prices

Wholesale Prices

Price Increases

Trade Growth Exports
Imports
Investment Growth Real Private Investmen

Real Public Investment

Ratio of Investment to GNP
Building Area of Construction
License Applications

Unit: %

2002 2003 Jan. 2004
3.59 3.24 5.17*
-0.29 -0.28 0.01
0.05 2.48 2.39
6.3 10.4 17.5
49 13.1 11.4
2.5 -0.7 11.9*
-13.1 -1.8 3.2*
16.4 16.6 19.8*
6.7 20.6 59.7

£t : Source: Directorate General of Budget, Accounting and Statistics, Council for Economic Planning and Development, Ministry of

Economic Affairs, Ministry of Finance
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