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Figure 2: Peak period of manuLlCturing employment. 

No Indu 
]971 
1986 
1991 

II 1996 

77 
j, 



78 Roger Alark Se(ya 

Figure 3: Percent decline in employment from peak period . 
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Figure 4. Recovery of employment in manufacturing. 
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ALTERNATIVE MEASURES OF MANUFACTURING 

It is a well recognized principle in economic geography that alternative measures 
of manufacturing display different spatial patterns (Morrison, et aI., 1967; Selya, 
1982), especially when, as is the case for Taiwan, the measures are not highly cor
related (Tlble 2). Two examples are offered to demonstrate that all argument can 
be made [hat rather thall suffering from chronic de-industrialization, the manu
facturing sector of Taiwan is strong and growing, albeit with problems that need 
addressing. 
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Table 2: Product moment correlation matrix: Alternative measures of manufactur-

1986 

Employment 

Value Added 

Salaries 

1996 

Employment 

Value Added 

Salaries 

Changes in Measures 

Employment 

Value Added 

Average Salaries 

Employment 

1. 00 

0.541 

0.228 

1.00 

0.908 

0.088 

1.00 

-0.356 

0.040 

in Taiwan. 

Value Added Average Salaries 

0.541 0.228 

1.00 0.077 

0.77 l.OO 

0.908 0.088 

1.00 0.170 

0.170 1.00 

-0.356 0.040 

1.00 0.522 

0.522 1.00 

Source: Calculated by author from data in Industrial and Commercial Census of Taiwan, various 
years. Taipei: Directorate-General of Budgeting, Accounting, and Statistics, Executive Yuan. 

Between 1986 and 1996 the average salary increase for all employees in manufac
turing was 49.61 percent. The statistical distribution of increases however is most 
telling: 2.05 percent of all places had an increase lip to the average, while 10.92 per
cent had increases above the average and as high as double (100 percent) the 1986 
figure, and 87.03 percent had increases from 100 to 728 percent. All told then, if 
the townships that developed new industry after 1986 are included, 96.5 percent of 
all townships experienced increases. What is striking about the spatial distribution 
of salary increases is how widespread the highest increases are (Figure 5). Rather 
than describe where these major increases occurred we are better off noting that the 
central mountain core in irs northern and southern extremes attracted new industry, 
while the middle section had either no industry to start with or townships with in
creases in the second highest category. The only real cluster of townships with very 
low salary increases are found scattered in west -central Tainan hsien or randomly 
distributed in Chiayi and Taipei bsien. 

In contrast, the data for changes in the value added in mamif{1cturing are more 
varied (Figure 6): only 78.8 percent of townships experienced increases in value 
added, with roughly half of these have increases up to 107 percent, while the other 
half had increases ranging up to 25,540 percent. Clusters of high gain townships are 
widespread: in and around Taipei City, on the east coast south of Hualien hsien, in 
a rough east-west band across central Taiwan, in a north-south cluster aligned along 
the Kao-ping river in the south, at the tip of the island, along the Taoyuan-Miaoli-
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Figure 5: Changes in salaries in manufacturing. 
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Ilan hsien border, and in Taoyuan hsim along the coast. 1110se places with negative 
changes or very low positive changes present a checkerboard pattern along the east 
coast, and in the areas with very high changes. Although the group with negative 
change constitute but some 15.51 percent of all townships, many of the places with 
such losses had also experienced very high gains in salaries. These contrasting pat
(ems are consistent with the mixed corrdation coefficients shown in Table 2. But 
they also suggest that manut1cturing is not as vibrant as the spatial distribution of 
salary gains might suggest. 

Given the contrasting observations that have been made regarding the spatial 
distribution of three measures of manufacturing, what can be concluded about the 
current health and prospects for manufacturing in Taiwan? Since we are lacking 
data on regional specialization in manufacturing, this question must be answered in 
a more aspatial, macro context. As might be expected there are reasons to be either 
optimistic or pessimistic. 

REASONS FOR ANTICIPATING A BRIGHT FUTURE FOR TAIWAN 

MANUFACTURING 

An optimistic future for manufacturing in Taiwan can be derived from clusters of 
data dealing with six economic measures: foreign trade, direct foreign investment, 
competitiveness, employment trends, standards of living and industrial restructur
ing. 

In terms of foreign trade, Taiwan has had strong growth in the value of manu
factured exports and a positive balance of trade since the government adopted an 
export orientation in the 1960s (Table 1). Some slowdowns or reversals in growth 
and balance of trade did occur during world or local recessions, but as conditions 
improved exports rebounded. Another perspective on the strength of Taiwan's ex
ports is derived from Taiwan's ranking as a world trading power (Pocket Vvorld in 

Figures, various years; Direction of Trude Yearbook, various years): she has ranked as 
high as 12th and as low as 15'h in the period 1986 to 2001. Similarly, the percent 
of world exports generated by Taiwan has been on average some 1.73 of the total, 
varying on a year-to-year basis with a narrow range of 0.56 percentage points. It is 
important to note that growth occurred, and rank maintained, even as competition 
from other Asian Tigers and the People's Republic of China intensified 

Although Taiwanese entrepreneurs have gone overseas, foreign entrepreneurs con
tinue to find Taiwan an attractive place to invest (Dreyer, 1990), despite the percep
tion that it is a high wage country (Diesenhouse, 2003). Taiwan then has been able 
to continually attract significant directforeign investment in man ufoctu ring. For the 
period 1952 to 2005 some $ 64.7 billion was invested in manufacturing (Table 3). 
Ihis investment occurred across the entire spectrum of goods, including such low 

order products as food and beverage, processing, textiles, and garments. However, 
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Figure G: Change in value-added in manufacturing. 
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investment in electronic and electric appliances has been a major area of investment. 
Since 1993 major direct foreign investments have been made in plastics, precision 
instruments, and transportation. Taiwan remains an attractive place for investors 
due to the high quality of goods produced (Cheng, 1998c), its strategic location 
(Cheng, 1997; 1998c); its experienced workforce (Shen, 1996a); its sound economic 
structure (Cheng, 1997; Wu and Cheng, 2002); its excellent, low-risk, credit rating 
(Shen, 1996b); government incentives and plans to turn laiwan into an Asia Pacific 
manufacturing center (Shen, 1996a; Wu and Cheng, 2002); and the possibility to 

establish strategic alliances with other Taiwan-based firms (Li, 2003a). 
In terms of de-industrialization, the data clearly show that fully some 92 percent 

of the total direct foreign investment in manufacturing occurred after 1986 (Table 
3). On an annual basis, all years after 1986 show that the percent of total direct 
rClreign investment devoted to manuClCturing is well above the 1962-2002 average 
of 50.8 percent. Furthermore, on a sector-by-sector basis only one out of fourteen 
categories of manufacturing, non-metallic materials, had less than 73 percent of the 
investment occurring after de-industrialization was said to have set in. A tavorable 
investment climate is also evident in the high ran kings afforded Taiwan by such 
organizations as Business Environment Risk Intelligence, Economist Intelligence 
Unit, Heritage Foundation, Money Matters Institute, and World Economic Forum 
(Li, 2003b,c). 'faiwan's attractiveness has even transcended political and military 
threats from the People's Republic of China (Baum, 1995). 

As for competitiveness, Taiwan has dearly been able to maintain its rankings 
(Courtenay, 2003; Li, 2003b,c,d; Shen, 1997). Regardless of which institution or 
foundation ranks Taiwan, and regardless of the ranking measure used, Taiwan has 
either maintained or improved its competitiveness rankings over the years. One 
factor in Taiwan's ability to remain competitive is the fact that increases in labor 
productivity in manufacturing have been strong from the mid 19805 through 2002, 
averaging some 5.9 percent per year. 

Regarding employment trends, it is true that the historically low rates of unem
ployment enjoyed by the Taiwan population have increased from an average of 1.5 
percent during the 1970s, 1980s, and 19l)Os, to 5.2 percent in 2002. 111is increase 
has led to a call for additional government action and programs (Chill, 2000a,b), in 
addition to the provision oflabor insurance begun in 1985 (Kuo, 1985). Concern 
over unemployment rates however must be balanced by three significant facts. First, 
Taiwan workers have been enjoying a decrease in the average work week (Harmsen, 
1995; Far Eastern Economic Review, 1997). Second, the Cou1lcil of Labor Affairs 
has continuously allowed the import for foreign workers for placement in the 11u-ee 
D-dirty, dangerous, and disgusting-industries, albeit in the context of changing 
labor needs, unemployment rates, and the state of diplomatic affairs (Gao, 2001; 
Lee, 20(2). ll1ird, compared with unemployment rates in first world countries, 

Taiwan's rates are nor high. 
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By all measures, despite a decline in the number of employees in manufacturing, 
standards ofliving have improved since 1986. Per capita income has continued to in
crease, although the US dollar value of that income has fallen somewhat as the value 
of the dollar itself has weakened during 2001-2. Nevertheless purchasing power 
parity has kept well ahead of fluctuations in currency rates. Ownership of common 
household appliances is near or at saturation levels. 

Finally, Taiwan's manufacturing has gained due to industrial restructuring. '[wo 
examples, textiles and high technology, demonstrate how industrial restructuring 
has strengthened Taiwan's manufacturing. 

Textiles is often seen as an archetypical sunset industry. And the data for Taiwan 
at first glance support such a view. Employment has declined by some 180,820 posi
tions, or 53.3 percent, since its peak of some 339,498 in 1976 (as a percent of the 
workforce in manufacturing textile employment peaked in 1971, with 25.9 percent; 
by 1996 some 6.41 percent of manufacturing employment was in textiles). By 2002 
some 23.7 percent of the textile manufacturing establishments have closed their 
doors since the 1986 peak of 8437 factories. Some 147 Taiwanese entrepreneurs 
have responded to what they saw as deteriorating economic conditions by investing 
some U5$917 million in textiles [,ctories off,hore in the period 1952 [() 2005 (All 

data taken from Taiwan Sttuistical Dma Book, various years.). 
Yet the value of textile exports continued to climb up until 1997, when some 

$14.2 million worth of textiles, representing some 11.6 percent of all exports, were 
shipped overseas. Although the value and percent of textile exports have declined, in 
2005 some US$10.8 million were exported, presenting 5.74 percent of all exports. 
Similarly, labor productivity has increased every year in this industry, albeit some
times at rates lower than overall manufacturing. And foreign investors found Taiwan 
textiles a good investment: 88.1 percent of all textile investment have occurred after 
1976. 'TIle U5$585 million invested ranks textiles as the seventh most popular sec
tor for attracting direct foreign investment. This investment in essence represents 
a return of some 84 percent of the investment made by Taiwan entrepreneurs in 
textiles overseas! 

Despite the loss of jobs in textiles, Taiwan has been able to maintain a viable 
tenile industry. This has been done hy a number of strategies (Her, 2002; Mehta, 
2(06). First, the textile industry has paid more attention to niche needs in both 
upstream and downstream production of speciality, high-value, man-made fibers 
known as "functional fabrics" and processed silk, rather than relying on staple fab
rics (Lu, 2(02). As such it has made major changes in the product lines it produces. 
In so doing it has worked to acquire a reputation for high quality products. Second, 
it has upgraded the technology it uses to include high technology machinery. Part of 
this upgraded has been made possible by the new cadre of college graduates that are 
being produced by modernized programs in fashion design and textile engineering. 
In turn, manufacturers of textile machinery have begun providing a range of auto
mated machines, implemented strict quality control systems, established a strong 
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Table 3: Direct foreign investment (US $1000). 
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distribution network, and offered both sales and service of equipment (U, 2001 ;Lu, 
20(2). Further improvements have been made in packing, inventory control, price, 
and timely delivery (Lu, 2(02). 

The evolution of the electronics industry stands in stark contrast to that of textiles. 
Early in the 1960s United States and European electronics firms began manufactur
ing in Taiwan. Manufacture of radios and telephone sers began in earnest in 1962; 
of televisions sets in 1965 and of integrated circuits in 1968 (Uu et aI., 1990). BlIt 
the main force driving the growth of both electronics and high technology came in 
the form of a government policy that aimed at identifYing key growth industries 
for incubating new, as well as up-grading existing, industries (Chi and Tsai, 1990; 
Chiu, 2000c; Hwang, 2002). In particular this policy sought to deepen Taiwan's 
indigenous science and technology based industries (Courtenay, 1993; Sun, 1999; 
\'Vang, 2003). TIle center piece of the government's plans for this sector was the es
tablishment of the Hsinchu Science-based Industrial Park in 1980. Hsinchu was se
lected as the site of the park for situation reasons: two universities-National Tsing 
Hua and National Chiao Tung-were located in the town, as was the Industrial 
Technology Research Institute; in addition the (Own had good transportation links 
to Taipei city and the Chiang Kai-shek International airport. As a result, the Park 
has in essence evolved into a Science City (Zi, 1991). By the end of 2000 some 3] 4 
high-tech firms has located in the Park. 

111e success of this approach to developing critical economic sectors can be meas
ured in several ways. 11le value of electronic, information, and communications 
products has increased some 1050 percent from US$ 3.4 billion in 1986 to $39.2 
billion in 2001. 'The value of such goods from the Park alone reached US$29,8 bil
lion in 2000 (Wang, 2003). For the period 1986 to 1996 employment in these high
tech sectors is up aboUt 13.6 percent, and the value of salaries paid has increased 
some 2] 8 percent. The prospects for continued growth in high-tech/ knowledge
based industries is bright, since the success of the original Hsinchu Park has led both 
the government and private entrepreneurs to develop three additional parks. The 
Tainan Science-Based Industrial Park began operations in 1996. By 2006 there were 
203 factories producing some US$ 11,8 billion in exports; A twin park, Central 
'faiwan Science Park, opened in 2004 with a precision machinery and aerospace fo
cus in 'Taichung bJien and a precision machinery, aerospace, biotechnology, commu
nications, and opto-electronics focus in Yunlin hsien. 'fhe Formosa Plastics Group 
privately developed the Hwa Ya Iechnology Park in Taoyuan (Cheng, 1998c). TI1is 
park was opened in 1999. Additional parks are being planned for including the 
Tingpu Science and Technology near Tucheng, Taipei hsien, with additional sites in 
Shulin, Ankeng, and Sanying under consideration (Li, 2003e). A software park is 
being developed in the eastern, Nankang, district of Taipei City. As has been the case 
with all types of planned industrial zones (Selya, ] 974), not all high-tech zones that 
were planned have actually been built (Cheng, 1998b), As the electronics industry 
matures, entrepreneurs are themselves creating unique products and establishing 



The De-industrialization ojTziUJall: A Spatial Perspectjz'e 89 

brand loyalty (Dean, 20(3). In addition, biotechnology parks have been opened 
in Changhwa, Kaohsiung, Pingtung, Tainan, Taitung, and Yi!an hsien ( Smaglik, 
200?). 

The success of the electronics and high technology industry in turn was a major 
faccor in the growth of a more knowledge based economy, especially in terms of 
knowledge-based manufacturing industries (Shen and Liu, 2002; Shen and Liu, 
2(03). The long-term goal is to expand knowledge based economic activities to 

include services as well so that 'Taiwan can be considered a "Green Silicon Island." 

REASONS FOR PESSIMISM OVER THE FUTURE OF TAIWAN 

MANUFACTURING 

In contrast to the basically empirical foundations for optimism over the future of 
manufacturing in Taiwan, when it comes to pessimism the basis is fundamentally 
psychological. "There are three issues, two political and one economic, in particular 
that generate concern. First is the perennial issue of Mainland China relations. l11e 
People's Republic of China sees the island province as a renegade province and is 
committed to its reunification with the motherland. Considerable upgrading of the 
military capabilities of the PRC has occurred in recem year. Such improvements 
could permit the PRC to either impose an embargo on the island or attempt an out
right invasion. In addition, deployment of missiles alone the China coast represents 
a real and growing threat to the island. lensions are easily increased as was the case 
in November and December 2003, when in the run-up to the 2004 presidential 
elections in Taiwan, politicians there debated name changes and a referendum over 
the future of the island (Lawrence and Dean, 2(03). 

1he second political concern relates to the commitment of the United States to 
defend Taiwan against an invasion from the PRe. The fear is that with the United 
States preoccupied with a war on terrorism, it will be unwilling or unable to come 
ro Taiwan's defense. 

The main economic concern relates to the degree to which the economies of Taiwan 
and PRC will become more intertwined as investment by Taiv,ran entrepreneurs in 
mainland [lCilities proceeds. ll1ere may be a dipping point in investment where any 
additional investment will blur the lines between the two economies and as a result 
the economy of Taiwan could lose its identity and independence. Conversely, it may 
be the case that Taiwan will become increasingly dependent on the PRC as a market 
and thus loose any ability to independently make economic or political decisions. It 
is true that these economic concerns can be empirically described. For example, ac
cording to the Investment Commission, Ministry of Economic Affairs, Republic of 
China, between 1994 and 2001 indirect investment totaling some US$l 6.2 billion 
had been approved for the PRC. In contrast, data from the PRe indicate that some 
$21.6 billion had been invested by Taiwan entrepreneurs. The disparity between the 
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two numbers is mostly attributable to the fact that some Taiwan direct foreign in
vestment is channeled through Hong Kong. Similarly, there is concern that without 
trade between Taiwan and the PRC and between Taiwan and Hong Kong, Taiwan's 
balance of trade in many years would be negative. However, it is the interpretation 
of the data that leads government officials and entrepreneurs on Taiwan to be pes
simistic about the future of manufacturing in Taiwan. 

One additional economic concern focuses on the impact of overseas investment 
by Taiwan entrepreneurs on the structural problems of manufacturing. Despite high 
hopes overseas relocation for the most part has neither solved nor improved long
standing impediments to industrial upgrading in Taiwan such as the dependency 
on small and medium sized businesses (Hsueh, 1990; Hu and Schive, 1996; Pun, 
1994; Tseng, 1988), research and development capacity, upgrading management or 
marketing techniques, product design, or antiquated banking and financial strate
gies (Tung, 1997). 

CONCLUSIONS 

It appears that concern about the possible de-industrialization of Taiwan is as 
much methodological as factual. By using a definition and measure of changes in 
manufacturing that focus on employment, government officials and economists 
have concluded that Taiwan is in tact undergoing de-industrialization. However by 
international standards, 'T'aiwan's decline in the number of manufacturing employ
ees is at the low end of any scale, For example, from their respective peak years, the 
United States (1979) through 2002 has lost some 30,5 percent of manufacturing 
jobs, while Japan (1996) has lost some 20,1 percent. By these standards Taiwan's 
loss of some 8,29 percent of its manufacturing workforce while worrisome, is not 
unmanageable, There are already indications that the employment situation in 
Taiwan manufacturing is improving after a decade of economic competition from 
the People's Republic of China (Bradsher, 20(4). In addition it is most telling that 
the standard of living in Taiwan has not declined during the period of alleged de
industrialization. Furthermore, alternative definitions and measures clearly demon
strate that the manufacturing sector of Taiwan is competitive, healthy, and robust In 
addition, both government policies and private initiatives have proven to be success
ful in generating a high degree of specialization in manufacturing that will insure a 
prosperous flaure for manufacturing, While textiles and high-technology products 
are two outstanding examples of the power of specialization, other industries, such 
as automobile parts (Li, 2004) and paper mills (Lu, 2004), also have begun to show 
rejuvenation and attractiveness to foreign investors (Li, 2004). Careful attention to 

producing well-deSigned, high quality goods has also helped Taiwan maintain its 
export performance (Mehta, 2004), The strategies used by both government and 
entrepreneurs in Taiwan are not unlike those used successfully by the Japanese to 
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overcome the apparent loss of comparative advantages resulting from higher labor 
costs (Economist, 20(4). A full test of the success of the government and entrepre
neurs in maintaining Taiwan as strong manufacturing center must wait for the avail
ability of data detailing specialization in manufacturing at the cities and townships 
level for Taiwan. 
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