ATBUIR AR 4B B SRS
(@A &)

A EZBRRBARZLEERS

y

R C RESREE
HOBR A B #w:R B

e PN hix
HEME £ H
HEHE AT —F A+ BEALTS

$—HR=8
wEBH A+ —F=HwWAH

e}
ce 708>



AALBRIREARSRERSE

B 4%
BB e e e -
SNBSS - - e e e e e e e e =
B REME - - - o
e y

fHfF— ~ & —  MEIwA WTO % 2 48 % R
MifF =~ /&= - MEERRZ M RALEE
M=~ REEBA
fifree ~ BERETHA



AL RIBEARZERERE
REAA+=—#=AmwmH
— W&

AAGRERBANT CEEF IO ERER S ARE+
ZH TRAREREFHARIE  EUAF L REEE > WKL
@ ARIRFENE (S —) F— AAEHEA KL (University of
Wyoming ) ##% " B ¥ %5 % #7 4 (International Studies
Program) — % » %A RMAEALTRELAFA - BRM@EFE
AANEZEUBHE (PlanB) #EAEA L LM MERREEE=
185 L REBEHEF R RBEATHE S AHERE
BREAMRE HELT AR5 BB MRS L RBAER TS
SRR NEE S TEAEE T 2NBUFRBUSE - AR
&Rk BEFTLEHERBXMES T —EL 5 B} =+E%
N EEMAEEA ARI A EAARRE > L@

15 E #3% 058 X # (Oral Examination) #2574 » JE A BUAE
L7824 (Master of Arts) » A (A+ =) £#— A&
B AR A o

ARE BT BEEANEZRIEEARZEEREFHH

REALT—FRZLEHEHREAL R RUREBRBEHFEZS



HeoF o UTERBEEL - S RRE - OFHEBEN
MARBBAK B ELEE -

=~ #BIEHH

AANE S T2HPRZBHPMAE TR - H=1T2
o b PIR2BEEEH AR T
(—) #t 3% ¥ i3 (Research Method)

Wi AEiad B & 4 &1 443 Dr. Edward B. Bradley & &#
¥oOERNZGHELLEETHCHEZILNART L 8
FEAMERR  HERAEMR - ELBELARATE - REX
BREAAMEN B EmERER  BHRERTHEEL
ERETHETTALMKERREMIS - % B #HRFHESS
ERBTHRAR SR EH BITHXZIRE > AEL4E AR ELT
BT R 2 AR -

(=) BRFAT4Y4 £ (Marketing of Services)

BAEELBMNEERGPHAHEIACBREER  Hi
XEHEBAGEL GDP 8y 67% » FlRF L RRURERTIER
RR o I ARRBETERRER RAHLEEHZ LR

A2 14 B L #4042 Dr. Terri Rittenburg #44% > & M AR A



AEMUH- - BEBE AZARHERTHBRARERT XY R
ME o RES BFJNAEREL R BZAITH L KR
% AHIRIRT £ B HRATH T R A X 0358 H R IEEFRF
BMEBZAITH L5 RUBLERIALEGFE > B FERTHH
B DR RAN R AHHBRLEERLE;HHBRLIAR
it W ELABERAR N RENALRER S AREY
WTRRBEZRERAENRELETX - HEH CHERIT AR L
fTRIBRGLETAIBERZIE -
(=) AN &R % 12 (Human Resource Management)
ANBEREASBBEERKREZIAARE AR
RESAHCECKRBRANETRARE MBFEAN T RALE N
SRA  EMAERE HIG AR ERF N HREAL
B 7 % % #4#% Dr. John Jackson (% » J 2S¢ T A LHRY T -
ZRELAKE ARENZEZOEBANANTRALY
WA BRZAE G FE - TR E BT B%
FINR - FEREL S TSI - B T AERE] S BB BLRB
Briaflaf#gi  TeERRANTRZIARBRESRA H
WTHRANERZBERAERAMERZWHE -

(mw) BEZ 5 %(International Trade)



HIEHAHBREEERZRS N LER¥ AT > BAT
LHRERLHLHETORE IR EFRAREER TS EY
b 2KE 5 A8 E bt - BB RBUFTHIRE
BLARRETad  SRBETRRZEL WESARE
U HRARE 2 A#E R BAHRARE AT
#R o iEAE B B 2R B IR 4% Dr. William Morgan #04% > M #%
BREPHPRERFRFRAMR é%mﬁ.%ﬁl H 5 2323
BATHER TEFTEAER OBNTRERE T F0%4
HERPBLTH ARBEEZRAARE SR EZERH
A MREEMREE HREMEHRARERERAZBE -4
AL EZBRBEAS BRALHKELE OB AT HHEFERKZ
M4 E 38 Y SRERER 9 H2imsoik L¥
HEBZERTABEZIYNE -

(&) 4 &k 35 # ¥ 4% (Financial Markets and Institutions)

& 7 % 2 #44% Dr. Vassil A Konstantinov #(#% » % 3R#Z 8 %
NBeRBRBERATRAHBNE - A g - R
M~ SRAT A7 2k Z B A SLARARAT R D B IRAG P 2R A &9
i RN BMELE THREARNEERFLBBERL A O

B ERIT - BERT - LA  ERAARNSE ~ BHA



S REABRIT2RRAE) AL BIERTALE SR
sboh > HABERTHRARETH BT IFHRRATH - # %
HUSHRKZ WA INETHE LT G ERFHBRHRA

ZNEB AN THREBBBHNRREESER L ELM -
(%) % 3%t % (Independent Study)

A R42 14 d HUS & 3% Dr. Wenberg Chai #43% » EH %R
MARAAEHNBEERE BLERNERHEAEZ A
BRI MR REUABASHBAL BT R A REE
B R AR b — B AR Z A8 B BOR > 4248 2 B AE B B AR R
bR RAZ 44 AMZR X2 — ALz T 54
FRBRERE WP A -

(&) M B $2 8054 (Government and Politics of Asia)

AR 4245 B BUS 4 34% Dr. Wenberg Chai #44% > Dr. Chai
HEEY A EZEMBZIEREE  AHREMGEEA
ZERR 0 ARERH R RICEHES BB R R CH B S
& BEH Eb BB Riw B RZHUE LR m a3
BHBLEZREBLARABABER -SHAERE =17
Z B RARE 0 B AR A AR AT O SRR 3 4 S HS
BREZZRE  ZRBHEERE IR TREREAZDY



% o
() B4 #&k(International Finance)

LRAE-EHEHRNEE  AURERE HFHARER &
REJ/EAHERAT+EALZAE HMELMEARLHA Bt
W R &R RER LM A ARAE T 0 B LR R
L RBEPIEHMARGPIRABEHNER -

ARAE by 8K % 81 4 4 BH 2 444% Dr. Patrik Hultberg #4#%
PRA RN B R DR AR ERKE S A BRI T A5
B THAGETZABEEER > ARONEEZAHAR
WEXFB - BRGATHES ERELHHEMEEBE
R EAS Y - Hoh kA AY  BRMEBERIRAR
MEREFE -

(A) #i&FE 4 % 12 (Working Capital Management)

#7522 2 #% Dr. Vassil A Konstantinov 3% » 2 E & £
EREXENHEMARARNES ARRBANIHBETEZ
B FENQEEH (IR -—F)XFERAAEE
UREBEAN B S AARAUMBEELRE o BHFXHREME
18 #5348 BB SR B 2 B 44 > sboh 0 ko 2 S MAAF A AT
o 547 RAETE N 3) B A ZREM - MAFAEAR - A oM RAE



FRAX D H -

AREE R yRBRAQNAGHTEARGHEZFR > 0
REBKBH - RLHAE - ReFTHE AT RLELEIRAE
Wl TR R BEZLREGE - AIEHF BUIRREERER
KR AT a5  BHRTER BEAZRIE
REEEA -

BN GEENLET LTI EMBEANRER - 0EH]
A Baumol # A & Miller-Orr # A RiF IR T B RELHFE
ARBEHIYL2ARFAIMBEEEANRAEREARZE
(+) % x B3%(Graduate Readings)

B THERAENAN WIO B2 Z 84 AIRE S ERE
"ARAA WIO B2 &AM, XHAFHERE W% R K
Z H 4 % #44% Dr. Wenberg Chai #E{E KB IEEHI R d
BHIZH EHBAAME AN BHARZEMRELITHHBU
VB TR GRE L RAIBEE -

(+—) 2%

ZHPPMAREERPIRS T HBEBEHHAE R

(International Studies)% *4% Dr. Christian Ukaegbu 4¢3k AL % +



H2ORERBEHE LY SRS HREHBE 2R N
MEREBER B LI TR LRABARART HEH
BOBFRZIH - AREHNHRR TREAKAHE - E£%
HREEHEHF -

= BARAERENE (RBERXHS AWM — AR =)
(—) W A WIO #2889 %k

sHEAELALtT—FAAERXRSE WIO g8 H »
W ha N WTO 1% # % 7 48 4 foH G BEBRZPE  URL
WTO % T hofT B B 7&K A dbTRRTRGEE > 5
BB BB R RARE BRI R AL WTO RAET ko fT
AT °

WTO ##ELHEOERHEEHER > ARILF 5 ARE
2HEH G -ABEIPILRBELTRZAXTE ATA KA
kBT WIO IRz Ad ~ F% ~ L&~ FmMRRaIA
PR ERA

maAN WIO 244 > AR EMGERLHEBEETRE
ROBE  TUREHREERFTEARE B KEHBR
E o RN WIO % A AN EEHREEOREK M



BRATHRHRER DR O%RA 8 @A H 8 WTO &
KEBE HHARRBARIEAT > FAF sl H % FRER DL
BACRAENE A diED > Rtk A WIO 4R AEEEE 5
TRRRMSE I MARERHEDEHRRERT S EHMEE
R - Bk KB FBRAE - RMETI5EE— 5 BB AR R
HHBTRRIIES EHATERE  AENBHEMEERR
BRATBTRAZE -

ERms MASEIREFICERYLERBERER
hafhb o KRE S B HRELEZKBERS > ek E
EMBEAR 0 H b £ WIO RAHET - & F 2 A8 ZHF &AFho
Rl Ge oA IBERE MRAETRE LT
WTO MRigem i » ffe WIO $ S ANEHRT  HALEH
GaERCASEMG THRSEM BRI BEHBALY
WBRKH > RERFEERES AU WIOTEARALY

i~

RMBER—EBRAFGB - BRI AHBEEREETNRE

Bl 14 o

(=) MBEFRZBHHBEAS BT
BERUEIFERR  MHRAE - RERHFERAER

MABRFEEN - FEBATSE BUNE - BREw RAARA T



B IR A Ao B I A M Bl AM BB R E R R A FIRR H
BIRAAL O BB —ARTHREARERRAEFOHHEH
B~ A RIS~ HF AT WA E AL REH S
B ik K B F AR EAL AN B R EGHART E
ERMAHALT  MARZ BB RMHBEHIAL ML > ZRKIE
MBEAL M TR E AR EH— B ERREERR
AP
BHSBROAA TR0 SHEHNALEERE &
A B BARE Iy REHESERY B HREEEHR
HFAFEEE S L R RS RBUARREHI > UEE

—1BR3|EI B FRAT REER N RIFRIT

s NN s o)
FEEREANRETZ WY FuA LG —FELRAKE
MR 3k b A A WO BRAG AR B A sh o HASE SRR 1 ZRF R
FAEZEY  BOAHEARAMLHEATNS A T HEAM
THERDEELALER AT ARAZCHERHR
(=) ENFEMMER —F > KAPRLEBBEARAN—FR
AL E BRANEF P B XS0 R REE 0 B

11



FIEEAE SN RERBEEREN O HNKEX
RN Z R A ARG Z R 0 BRT I e K XRAE2 2

% BHZIINEELHR
(=) BENHBAARECEHFRIBANRSHALS Edh > Kt EMT
ARBFEEMFEAL  UARKARANEBERE
K BRI EMEINZIABOREEZL AR FTER

HARAE M AFEATFEZFE -

12



Economic Exchanges Across The Taiwan Strait

After Taiwan’s And China’s Entry Into The WTO

By Ching-Ya Yang

A “Plan B” Paper

Submitted to the International Studies for the Degree of

MASTER OF ARTS
In

INTERNATIONAL STUDIES

University of Wyoming
Laramie, Wyoming

November 2002



Economic Exchanges Across The Taiwan Strait

* After Taiwan’s And China’s Entry Into The WTO

Table of Contents

) R 319010 1 (09 11 1 VS 2

II. Current economic exchanges between Taiwan and

A. Trade
B. Investment

II1. The essential principles under WTQ’s multilateral trading

IV. Analysis of WTO’s impacts on Taiwan after Taiwan’s and

China’s entry into the WTO ................cooiiiiiiiiinnn, 17
A. Economic impacts

B. Financial impacts

C. Labor markets

D. Intellectual property rights

E. Consumers

V. Analysis of expected economic exchanges between Taiwan
and China ... 24

A. Dispute settlement
B. Economic interactions

VI ConcluSiOn. .....oooviini i e e 30

ReeFOIeNMCE. ... e e e 33



I. Introduction

The World Trade Organization (WTO) is a multilateral organization responsible
for developing and overseeing the rules governing the conduct of international trade.
Its main function is to ensure that trade flows as smoothly, predictably and freely as
possible. From time to time it sponsors rounds of multilateral trade negotiations to
further liberalize world trade, and it also oversees the adjudication of trade disputes
according to a set of principles and rules accepted by its members. After a series of
trade negotiations with other nations, on November 11, 2001, with a vote in Qatar by
the Ministerial Conference of the WTO, Taiwan finally won admission to the world
trade body—one day after China—ending a twelve-year effort (see Table 1). Now
both sides across the Taiwan Strait are WTO members. The economic exchanges
between Taiwan and China have also moved toward a new stage.

Taiwan’s economy is trade-driven. In 2000, the value of international trade in
Taiwan was about 91 percent of its GNP.! Meanwhile, Taiwan is the fourteenth
largest trading country in the world, but it has diplomatic relations with only a small
number of countries. It’s therefore important for Taiwan to be in the WTO, which
provides Taiwan with the opportunity to interact with more countries, and increases

its visibility in the international arena.

' In 2000, the total value of import and export in Taiwan was about $288 billion dollars and the GNP
was about $314 billion dollars.



For China, the main advantage of being a member of the WTO is that it does not
have to routinely claim Normal Trade Relations (NTR) trcatment with the U.S., which
meant that restrictions could not easily be placed on Chinese exports. Each year the
mainland had to renegotiate access. Therefore, WTO membership permits China to
invoke multilateral rules to deal with bilateral disputes and to participate in rule
making, rather than depend on the U.S. congresspersons and others for access to the
global market place. Additionally, Chinese leaders believe that China’s WTO
membership will help China break out of Western containment and sanctions.
China’s membership in the WTO also induces the mainland to open up its market and

binds China to global rules.



Table 1. The List of Taiwan’s Accession to The WTO

Jan. 1, 1990 Application to GATT formally submitted.
July 19, 1991 President Bush announces support for Taiwan’s bid. EU
follows.

Sept. 29, 1992 GATT board of directors accepted Taiwan’s case.

Feb. 24, 1994 First bilateral agreement concluded (with South Africa).
Jan. 1, 1995 WTO replaced GATT.

Feb. 24, 1998 Bilateral agreement concluded with United States.

Oct. 25, 1998 Bilateral agreement concluded with EU.

Apr. 13, 2000 Bilateral negotiations concluded with final country, Brazil.
Nov. 10, 2001 China’s entry approved.

Nov. 11, 2001 Taiwan’s entry approved.

Jan.1 2002 Accession completed.

Source: Board of Foreign Trade, Ministry of Economic Affairs, R.O.C.

The WTO can be thought of as the “economic” United Nations. Any WTO
member should follow the principles of liberalization, reciprocity and
nondiscrimination to facilitate liberalization of global trade. For both Taiwan and
China, WTO membership secures access to international markets. However, the

Taiwan government is obligated to adjust its economic policies toward China.
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Meanwhile, China also faces obligations to reform its economic system and liberalize
imports. Naturally, the adjustment pains resuiting from economic liberalization exist
for both Taiwan and China.

This paper consists of five sections. The first part introduces the current
economic exchanges between Taiwan and China, which mainly focuses on trade and
investment issues. The second part discusses the obligations of WTO member
countries created by WTO principles and rules. The third and fourth parts analyze
WTO’s likely impacts on Taiwan and economic exchanges between Taiwan and the
mainland after both sides become WTO members. The last section predicts how
relations between Taiwan and China will be affected due to their obligations as WTO

member countries.



II. Current economic exchanges between Taiwan and China

Economic relations between Taiwan and China have changed dramatically since
the Taiwan government lifted martial law in November 1987. This section discusses
the economic exchanges across the Taiwan Strait from trade and investment
perspectives.
A. Trade

Due to the relaxation of Taiwan’s policies, preferential treatment offered by
China and the economic benefits of Taiwanese businessmen in the mainland, indirect
trade across the Strait has risen rapidly and comprised a significant portion of both
sides’ total trade. Over the last two decades, indirect trade via Hong Kong has risen
from $0.4 billion in 1981 to $31.3 billion in 2000 (see Table 2). Since 1993, China
has become Taiwan’s third largest trading partner (next to the United States and Japan)
while Taiwan ranks fourth on the mainland’s list. As trade has grown between
Taiwan and China, the economic interdependence between both sides has also
increased. Taiwan’s dependency on China has, in particular, expanded rapidly. The
ratio of bilateral trade to Taiwan’s total external trade has shown an upward trend over
the past years (see Table 3). The figure rose from 8.88 percent in 1993 to 10.59
percent in 2000 and 13.18 percent in 2001 (January to August). Taiwan’s export

dependency ratio vis-a-vis China also increased from 15.20 percent to 17.19 percent



and 21.05 percent in the same time periods. Meanwhile, Taiwan’s import
dependency ratio vis-a-vis China rose from 1.90 percent to 3.6 percent and 4.37
percent, respectively.

On the other hand, China’s trade dependency on Taiwan has not been as high.
From January to August 2001, China’s trade dependency ratio vis-a-vis Taiwan was
only 6.19 percent, less than half of that of Taiwan vis-a-vis China. In addition,
China’s import dependency ratio vis-a-vis Taiwan has remained at 10 to 12 percent.

From trade content across the Strait, Taiwan has relatively abundant capital and
advanced manufacturing technology including machinery, equiprﬁent and
intermediate products. China enjoys comparative advantages in raw material
supplies, low land prices as well as in low-cost labor. Expansions of trade should be
beneficial to both economies.” The remarkable growth in trade prompted Taiwan’s

growing interest of investing in China.

? Trade between the two sides demonstrates a complement effect on the economies of both Taiwan and
China due to the marked disparities in natural resources and stages of development.
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Table 2. Trade between Taiwan and China (1981-2000)

Unit: US$ Million; %

Taiwan’s Exports| Taiwan’s Imports Total Trade Taiwan'’s

. . Volume between|  Surplus or

Year to China from China the Strait Deficit (-)
Volume { Growth | Volume | Growth| Volume | Growth |Volume | Growth
1981 385 n.a. 75 n.a. 460 n.a 310 n.a.
1985 987 n.a. 116 na. 1,103 n.a. 871 n.a.
1989 3,332 n.a. 587 na.j 3,919 na.| 2,745 n.a.
1990 4,395 319 765| 30.3| 5,160 31.7) 3,629 322
1991 7,494  70.5) 1,126| 47.2| 8,619 67.0| 6,368] 75.5
1992 10,548 40.8| 1,119 -0.6| 11,667 354 9,429' 48.1
1993 13,993; 327 1,104 -1.3| 15,097 29.4| 12,890 36.7
1994 16,023 14.5 1,859 68.4] 17,881 18.4| 14,164 9.9
1995 19,434  21.3[ 3,091] 663} 22,525 26.0| 16,342] 15.4
1996 20,727 6.7 3,060 -1.0] 23,787 5.6/ 17,668 8.1
1997 22,455 83| 3915/ 27.9} 26,371 10.9| 18,540 49
1998 19,841 -11.6] 4,111 5.0] 23,951 -9.2| 15,730 -15.2
1999 21,313 74| 4,522 10.0| 25,835 7.9| 16,790 6.7
2000 25,030 17.4]  6,223] 37.6| 31,253 21.0{ 18,807 12.0

Source: Taiwan Institute of Economic Research,
Monthly No.101 Jan. 2001

Cross-Strait Economic Statistics



Table 3. Trade Dependency Ratio: Taiwan and China, 1993-2001°
Unit: %

Taiwan on China China on Taiwan

Year Export Import Trade Export Import Trade
Dependency Dependency Dependency Dependency Dependency Dependency

Ratio Ratio Ratio Ratio Ratio Ratio

1993 15.20 1.90 8.88 1.59 12.44 7.36

1994 15.14 2.63 9.15 1.85 12.18 6.90

1995 13.24 2.99 8.31 2.08 11.19 6.37

1996 13.96 2.74 8.70 1.86 11.66 6.55

1997 13.46 2.97 8.39 1.86 11.54 6.10

1998  15.10 3.69 9.55 2.10 11.90 6.35

1999 16.07 3.57 10.11 2.03 11.79 6.51

2000 17.19 3.60 10.59 2.02 11.33 6.44
2001*  21.05 437 13.18 1.87 10.83 6.19

* January to August only
Source: Compiled by Da-Nien Liu* from Taiwan and China’s Customs Import Tapes

® Taiwan’s export dependency ratio vis-a-vis China refers to the ratio of Taiwan’s export volume to
China to Taiwan’s total exports. China’s export dependency ratio vis-a-vis Taiwan refers to the ratio
of China’s export volume to Taiwan to China’s total exports. Taiwan’s trade dependency ratio
vis-a-vis China refers to the ratio of Taiwan’s export and import volume to China to Taiwan’s total
exports and imports.

* Da-Nien Liu is the author of “Taiwan’s domestic stability: an economic perspective” in Issues &
Studies 38, no. 1 (March 2002): 80-100.



B. Investment

Most overseas investment from Taiwan before 1990 poured into Southeast Asia,
but after the easing of political tensions between Taiwan and the mainland, huge
amounts of capital has flown into China. In 1987, the government in Taiwan relaxed
the foreign exchange control and many Taiwanese businessmen began to invest in the
coastal cities of China. Numerous Taiwanese firms at the end of the 1980s moved to
the mainland to take the advantages of low labor costs and potential markets. The
deterioration of Taiwan’s domestic economic environment pushed Taiwanese
businessmen to move to the mainland. Additionally, China’s preferential offering
attracts many Taiwanese companies to invest. These push and pull effects combined
create a “Mainland Fever” in 1990.° Taiwanese cumulative contracted investment in
China reached $47.8 billion by the end of 2000 and actual investment in the mainland
was $26.2 billion, making Taiwan the fourth largest investor in China after Hong
Kong, the U.S., and Japan (see Table 4). The majority of investments over the past
10 years have been in electronics, basic metals and metal products, petrochemicals
and plastics, food and beverage processing, non-metallic minerals, medical equipment,
and services. Until recently Taiwan’s investment was concentrated in Guangdong,

Fujian, and Zhejiang Provinces. As investment has shifted to electronics and IT

3 See p.78 in “Chinese Mainland and Taiwan” (Chai & Chai, 1976)
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production more recently, Taiwan investment has increased dramatically in the
Shanghai area.

Trade and investment remain heavily weighted on goods and capital flowing
from Taiwan to the mainland. When Taiwan’s businessmen shift their capital,
facilities and technology to China in order to utilize the mainland’s raw materials and
low-cost labor, the impact on both sides shows a strong trade diversion effect. This
includes the rapid increase of intermediate goods and capital imported from Taiwan,
the dramatic rise of China’s labor-intensive products produced by Taiwan owned
companies exported to developed countries such as the U.S. and the huge decrease of
Taiwan’s labor-intensive goods exported to these countries. Taiwan’s continuous
capital and technology flows to the mainland has significantly improved China’s
production capability and strengthened its competitive power with the same kind of
products still being produced in Taiwan. Products from China have engaged in
head-on competition with Taiwan.® Taiwan’s large-scale investment in China has
hurt domestic industry on the island and caused unemployment problems.

However, there are many problems arising in China after its rapid economic
development, which might disorder the society. These problems include corruption,

widening income distribution, regional income disparities, autonomy issues of

% See p.85 in “Chinese Mainland and Taiwan” (Chai & Chai, 1976)
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minority nationalities, and suppression of religious groups such as Falungong.
These issues are the main economic problems currently facing the China government.
Taiwanese businessmen who invest in China cannot ignore such potential crises.

From an economic point of view, the expansion of trade and investment across
the Strait may have created a dependence effect on the economic development of both
sides and thus brought them closer to each other. In terms of cross-Strait relations,
Taiwan’s dependency on China has definitely increased the uncertainty for
Taiwan—especially since Taiwan’s capital has moved to China. Accession to the
WTO will expand trade and investment opportunities between Taiwan and China.
The economic exchanges between both sides of the Taiwan Strait will become even
closer. The next section will introduce some basic principles under the WTO

framework.
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Table 4. Taiwan’s Investment in China (1991-2000)’

Unit: US$ Million

Year Number of Projects | Contracted Investment® | Actual Investment’
1991 3,446 2,783 844
1992 6,430 5,543 1,050
1993 10,948 9,965 3,139
1994 6,247 5,395 3,391
1995 4,778 5,777 3,162
1996 3,184 5,141 3,475
1997 3,014 2,814 3,289
1998 2,970 2,982 2915
1999 2,499 3,374 2,599
2000 3,108 4,042 2,296

Cumulative

Amount at the 46,624 47,816 26,160
end of 2000

Source: Taiwan Institute of Economic Research, Cross-Strait Economic Statistics

Monthly No.101 Jan. 2001

7 Because of the limits on Taiwanese investments in China, many investments are not reported to

Adding to the problem, because Taiwanese investments are funneled through a
third country, it is unknown how Chinese officials at the local level record Taiwanese investment.
Therefore, neither source publishes completely reliable data. ’

8 Contracted investment is based on contracts signed.

° Actual investment is utilized investment in China.

Taiwan officials.
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III. The essential principles under WTO’s multilateral trading system

To fulfill the goals of trade liberalization, expansion of international division and
trade, and to increase the efficiency of economic resource allocation, all members of
the WTO are devoted to setting up rules through negations and agreements such as
GATT 1994, General Agreement on Trade in Services (GATS) and Trade-Related
aspects of Intellectual Property Rights (TRIPS). Nondiscrimination, reciprocity,
liberalization, dispute settlement mechanism, and fair competition are the cardinal
principles under the framework of the GATT/WTO. This section briefly introduces
these basic concepts.

First of all, the WTO is based on the principles of reciprocity and
non-discrimination. Trade concessions are reciprocal—all member nations agree to
lower their trade barriers together, which central to the negotiating framework for
tariff reduction since the inception of GATT 1947. During rounds of negotiations for
the reduction of tariffs each country will make equivalent tariff concessions. This
principle is conceived as a way to discourage or prevent nations from enacting
unilateral trade barriers. The loss in protection of domestic industry is thus offset by
freer access to foreign markets. The principle of nondiscrimination requires that
imports from all countries be treated the same—imports from one nation cannot be

given preference over those from another. In other words, a tariff on an imported
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product should be applied equally to all members. This is called Most Favored
Nation (MFN) treatment. This principle is designed to prevent bilateral trade wars.
Meanwhile, nondiscrimination also implies that internal taxes apply equally to
domestic and imported products and that regulation treats imported goods “no less
favorably” than similar domestic goods. This is called National Treatment, giving
foreign goods the same treatment as a nation’s own goods.

These two principles proved effective during the early years of GATT
negotiations. Member nations slowly peeled away the protectionist barriers they had
erected in the 1930s, allowing international trade to expand dramatically.

The next principle is the liberalization of trade in goods, capital and services.
Customs regulations curb customs procedures that impede imports. Such activities
include rules of transit, customs valuation, customs fees and formalities, and marks of
origin. All laws and regulations regarding trade should be formulated and applied in
a transparent manner as the WTO calls for the general elimination of quantitative
restrictions to trade. Lowering trade barriers is one of the most obvious means of
encouraging trade. By the 1980s, the negotiations had expanded to cover non-tariff
barriers on goods, services and intellectual property.

Opening markets can be beneficial, but it also requires adjustment. The WTO

agreements allow countries to introduce changes gradually, through “progressive
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liberalization.”  Developing countries are usually given longer to fulfill their
obligations.

The GATT is often criticized because it lacked an enforcement mechanism.
When disputes between countries arose, the members were urged to consult. Should
consultations fail, a panel of third-country representatives could be formed to hear the
case and issue a ruling. However, the panel rulings were non-binding on parties.
Without enforcement, the rules-based system was worthless. Therefore, the new
WTO procedures lend greater automaticity to the adoption of the findings of panels
charged with settling trade disputes and of a new appellate body designed to hear

" appeals of panel decisions. One goal of a stronger dispute settlement mechanism is
to help member countries eliminate disputes impartially.

Finally, fair competition is also stressed by the WTO. For example, when
dumping and injury to domestic producers have been proved, the government in the
importing country could levy an antidumping duty. Particularly the use of subsidies
is discouraged in general, especially export subsidies. It provides similar rules for
the countervailing duty remedy to offset foreign government subsidies.

After realizing the basic framework of the WTO, the next two parts analyze the
WTO’s impacts on Taiwan and the economic exchanges across the Taiwan Strait

under the WTO framework.
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IV. Analysis of WTO’s impacts on Taiwan after Taiwan’s and China’s entry
into the WTO

There are several changes caused by Taiwan’s accession to the WTO. Measures
taken to comply with WTO obligations impacts Taiwan through various resource,
service and goods markets.

A. Economic impacts

Taiwan’s economic and trading system will become more liberal and transparent
following entry into the WTO. The domestic regulations affecting trade in Taiwan
will be adjusted to comply with WTO obligations, which will make its economy more
efficient and competitive. In addition, producers and exporters in Taiwan will gain a *
competitive edge as they take steps to adjust to global competition.

Taiwan will also be able to expand its foreign trade because it will gain access to
the markets of all other WTO members. There is also no doubt that Taiwan will
attract more foreign investment. As advanced technology and new skills are
introduced into Taiwan’s economy, the scope, quality and competitiveness of the
services provided domestically are expected to improve. Such changes will facilitate
the overall growth of Taiwan’s economy by making it more efficient. These changes
will also promote local enterprises’ international competitiveness.

Taiwan has the upper hand in competing with foreign countries when trading
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with China due to the cultural similarities and common language, as well as its
proximity to the rapidly growing mainland market.

However, there are also some challenges facing Taiwan after its accession to the
WTO. First, the initial stage of entering the trade body has been of particular
concern to those industries that have been protected by the government such as the
agricultural and automotive sectors. Taiwan will face great competition .from
elsewhere, especially China’s cheaper agricultural products. For the automotive
sector, imported cars will become more attractive due to reduction of tariff.
Furthermore, if the existing ban on imported goods from China is relaxed, all sectors
will be impacted.

It is estimated that one-third of Taiwan’s domestic market will be dominated by
cheaper products from China. If the Taiwan government intends to adopt a trade
defense clause, this will likely be ineffective as it violates WTO free trade rules and
may damage Taiwan’s international image as well.

The second problem facing Taiwan’s economy is that if Chinese goods are
allowed into Taiwan unconditionally, it may aggravate several existing problems.
Unemployment will likely increase as manufacturers move their production lines
overseas to cut costs and as factories close due to greater competition. In addition,

increased capital outflow and a shrinking domestic demand will contribute to
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weakened economic growth.

Compared with China, Taiwan continues to have the advantages in terms of its
infrastructure development, up-, mid-, and down-stream manufacturing foundation,
quality human resources, and ideal geographical position. While making the most of
these attributes, the Taiwanese government must further improve its administrative
efficiency and, more importantly, enhance cross-Strait transportation links. At this
critical juncture, the most important test is how well Taiwan’s government itself can
perform.

B. Financial impacts

The WTO entry is having a favorable impact on pushing Taiwan toward financial
reforms that will give investors more confidence. The Legislative Yuan in Taiwan
passed six bills considered crucial for restructuring domestic financial markets. The
package included new laws that permit the establishment of financial holding
companies, modernize the regulation of securities firms, and set up and regulate a
Financial Reconstruction Fund, as well as revisions to the business taxation, insurance,
and deposit insurance laws.

Supported by seven financial service industries through business taxes, the
Financial Reconstruction Fund will set aside a total amount of US$3.4 billion over a

four-year period between 2002 and 2005 to assist and consolidate troubled financial
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firms. The Ministry of Finance also issued thirteen licenses during 2001 for the
operation of financial holding companies. With the passage of the Business Mergers
And Acquisitions Law in January 2002, the government is ambitiously aiming at
helping domestic businesses grow into more competitive transnational corporations.

The six financial bills will make for a better financial market, but the degree to
which they will be carried out is what really counts. If the Taiwanese government
makes the financial market more transparent, more foreign investors will likely invest
iﬁ Taiwan.

Due to China’s accession to the WTO, Taiwan’s financial institutions are allowed
to set up branches in China. By so doing, Taiwanese businessmen in China could
have a more convenient channel to raise funds and transfer their earnings made in
China back to Taiwan.

C. Labor markets

In the past, a Taiwanese employee might work for the same company for ten or
twenty years, but this scenario will become increasingly rare with Taiwan’s
participation in the WTO. The reason is that capital flow, particularly outbound
investment, will accelerate making businesses more mobile. Many labor-intensive
sectors are bound to seek relocation overseas to cut costs so that they can remain

competitive. The country where Taiwanese businessmen make most of their foreign
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investments is China. At the same time, an increasing number of foreign enterpriscs
are expected to enter Taiwan. Though these businesses may provide some job
opportunities, recruitment will be limited to young talent with professional business or
technical skills.

As a result, the labor force in Taiwan will develop along two extremes. Those
who have long been engaged in traditional manufacturing industries, especially those
who are middle-aged or older, will likely lose their traditional jobs. On the other
hand, young workers with skills in the high-tech or commercial fields will likely
enjoy better career prospects due to increased opportunities from multinational
companies and fairer employment treatment under the WTO framework. Helping
less-skilled and middle-aged people finding jobs is a priority facing the Taiwanese
government.

D. Intellectual property rights

Under the WTO framework, not only are computer programs now protected as
literary works, but also the term for copyright protection has been extended from
thirty to fifty years after the demise of the author or the publication of the work. The
well-defined intellectual property laws will benefit Taiwanese companies in the long
run and encourage them to create more innovative products as such items will be

legally protected.
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In the past, a number of Taiwan’s high-tech firms encountered non-tariff trade
barriers, were accused of IPR infringement, and were asked to pay exceptionally high
royalties. But with Taiwan’s entry into the world trade body, local companies can
appeal to WTO authorities to settle such matters. Another major advantage of WTO
participation is that applicants for patents and trademarks in Taiwan will find it easier
to file applications in other member countries within a twelve-month period.

With the completion of necessary legal revisions, the primary challenges facing
Taiwan now is how to effectively enforce related laws. In particular, Taiwan has yet
to upgrade the quality of its prosecutors and judges to ensure justice and fairness in
the process of adjudication. Since intellectual property rights (IPR) involve
complicated and technical matters, professional training and experience are essential
in dealing with such cases. Taiwan therefore needs to consider setting up a court
with specially designated judges to handle IPR cases.

E. Consumers

Consumers in Taiwan will benefit a great deal from Taiwan’s accession to the
WTO. The subsequent implementation of further market-opening measures,
particularly in the agricultural and service sectors, will bring about many positive
benefits.

With substantially reduced customs tariffs and relaxed import restrictions,
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agricultural and industrial products from China are expected to flood the island.
Also, more foreign enterprises and individuals will come to Taiwan to seek business
opportunities. All these factors will contribute to intensified market competition
between domestic and foreign companies. In their efforts to attract customers,
companies will offer more competitive prices, increased variety, and provide better
quality service.

Lower prices and greater variety are a welcome result of the WTO entry, but a
major concern remains regarding consumer safety. Developing economies like
China may exercise lax quality control for items such as pharmaceuticals and this
poses a potential health hazard to consumers in Taiwan. It is important, therefore,
for the government to play the role of watchdog by setting up a reliable inspection
system.

With entry into the WTO, government and people in Taiwan face both benefits
and challenges. How to help people overcome problems and take advantage of
benefits resulting from entry into the WTO becomes the primary task facing the

Taiwanese government.
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V. Analysis of expected economic exchanges between Taiwan and China

As the previous introduction about the basic rules under the WTO framework
states, the economic exchanges across the Strait will change. However, the degree
of impact depends on the extent to which both Taiwan and China obey the WTO rules
or conform to their WTO obligations.
A. Dispute settlement

Participation in the trade body will enable Taiwan to resolve disputes with
trading partners, including China, more efficiently and effectively. The WTO
structure—providing for bilateral negotiations, then conciliation if necessary, and
finally a hearing before an impartial dispute-resolution panel—will mean an added
sense of economic security for Taiwan that lives by international trade yet enjoys
diplomatic recognition by only a few nations. Can the WTO framework improve the
stalemate between Taiwan and China? The answer might be yes, at least on
trade-related issues. All members of the trade body are obliged to respond to
requests for consultations by other members through their representative offices to the
WTO in Geneva providing a convenient venue for discussion and negotiation.
Taiwan will no longer have to worry about such things as sovereignty or equality.

Although Taiwan has expressed that the WTO umbrella will enable the two

parties to reestablish contact, China has reiterated its stance that nothing should be
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done to “internationalize” the issues facing the two sides. However, if China refused
to talk to Taiwan, Taiwan would have to go to the dispute-settlement mechanism. So
it is a good mechanism for resolving disputes, depending on the extent to which China
is willing to oblige to the rules of that mechanism. If China chooses to ignore the
WTO framework for handling disputes with Taiwan, it will still face peer pressure
from other countries to sufficiently respect the system and maintain the integrity of
the system. “As the Chinese government has won more international prestige, its
leaders also have to pay more attention to international norms, often in response to
sustained international criticisms.”"

Meanwhile, some analysts claim that Taiwan will no longer be able to prevent
direct investment in China or direct trade, with Foreign Trade and Economic
Cooperation (MOFTEC) Minister Shi Guangsheng threatening to eventually file a

complaint with the WTO if Taiwan fails to establish the “three links.”"'

Furthermore,
Beijing expects that Taiwan will no longer be able to restrict Chinese investment in
Taiwan."? Beijing apparently uses its economic leverage over Taiwanese investors to

lobby to Taiwan’s government for its own political purposes. “It is China’s

expectation that if the current economic trend continued, Taiwan will no longer be

Y pali L. Yang, “China in 2001: Economic Liberalization and Its Political Discontents”

"' The three links include direct trade, postal, and transport links between Taiwan and China.

'2 Paul J. Bolt, “Economic Ties Across the Taiwan Strait: Buying Time for Compromise,” Issues &
Studies, March/April 2001
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able to sustain its economic superiority vis-a-vis the mainland, hence the island would
be absorbed into the embrace of the “motherland” in a natural manner.”"
B. Economic interactions

With an MEN clause, any concession offered to one country is automatically
extended to all members. Taiwan’s and China’s entry into the WTO will normalize
the economic relations between both sides across the Strait and expand the economic
exchanges. Take bilateral trade for example. It will increase substantially after
both sides become WTO members. According to the study results from Peter C.Y.
Chow, Francis C. Tuan and Zhi Wang, Taiwan’s exports to China is expected to
increase by $9.2 billion while its imports from China will increase by $658 million.
The relatively smaller increase of Taiwan’s imports from China results from Taiwan’s
currently high restriction on imports from China. Meanwhile, Taiwan’s trade
dependence on China will increase but its trade dependence on industrialized
countries will decrease. In contrast, China’s trade dependence on Taiwan will
decrease but its dependence on the U.S. and western Europe will increase after both
sides enter the WTOQ."

Chinese exports to Taiwan are currently controlled according to the Regulations

Governing Permission of Trade Between the Taiwan Area and the Mainland Area,

13 Yu-Shan Wu, “Taiwan in 2001: Stalemated on All Fronts” '
' Peter CY. Chow, Francis C. Tuan and Zhi Wang, “The impacts of WTO membership on
cconomic/trade relations among the three Chinese economies: China, Hong Kong and Taiwan”
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which were promulgated in April 1993 and amended in October 1996 by the MOEA.
Prior to WTO accession almost S0 percent of Chinese agricultural and industrial
goods were banned entry into the Taiwanese market. With WTO membership,
Taiwan’s government has to lift its restrictions on imported goods from China, that is,
the mainland will take advantage of the MFN treatment, which will benefit China’s
export sectors. Meanwhile, Taiwan will increase its exports of technology-intensive
goods to the mainland to take advantage of trade creation. However, China has not
only replaced Taiwan in the export market of labor-intensive products, but also
increased its market share in the technology-intensive goods. The competition
across the Strait will become severe in the U.S. and Japan markets, which is a huge
threat to Taiwan.

On the other hand, liberalization brings new security concerns for Taiwan as it
faces the impact of opening its agricultural and service sectors to Chinese imports,
and its manufacturing sector to even more rapid relocation offshore in China. Many
foresee that Taiwan will not block opening, but at the same time it will likely move
cautiously to shift its policies on goods and services from China.

There also appears to be strong international pressure on Taiwan not to liberally

invoke Article 21 of the GATT", which has typically been used only in rare instances

15 GATT Article 21: Security Exceptions, available on the Internet :
http://www.wto.org/wto/english/docs_e/legal_e/gatt47 02_e.htm
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as a temporary measure. Taipei has not ruled out these options as an emergency
measure to restrict certain trade and investment vis-a-vis China. Nevertheless, these
exemptions are controversial. Taiwan will most likely turn instead to widely used
(and WTO-consistent) mechanisms such as quotas on textiles and other sensitive
products, product-specific and general safeguards, subsidies, antidumping measures,
export controls, and standards to control the flow of goods and services from China to
Taiwan.

The previous analyses reveal that the economic exchanges between both sides
are magnified after Taiwan and China became WTO members. The continuous
outflows of capital, technology and management techniques to the mainland might
hollow out Taiwan’s economy and increase Taiwan’s dependency on the mainland.
However, the “hollow-out effect” does not exist in Taiwan only. China’s rapid
development also threatens other Asian countries. Some data reveals that foreign
investments have been shifted from Southeast Asian countries, South Korea, and
Japan to China.

Taiwan’s accession to the WTO presents contradictions for Beijing.
Membership gives Taipei an equal status to that of Beijing in the WTO and the ability
to discuss international trade issues based on parity. Membership enhances the

ability of Taiwan to work with other governments as well, which symbolizes the

28



erosion of Beijing’s attempts to isolate Taiwan internationally. On potential issucs
where Beijing and Taipei may not agree, the WTO allows for the multilateralization
of their disputes, but only if either side opts to pursue them under the WTO
framework. Some analysts argue that Taiwan may test Beijing by maintaining many
existing investment and trade restrictions it has against China after accession to the
WTO. This strategy would test Beijing’s reluctance to challenge Taiwan in a
multilateral setting, as it would call attention to the equal status of Taiwan and China
in the WTO. Other analysts argue that Beijing may be reluctant to challenge or work
specifically on issues involving Taiwan through WTO multilateral procedures and
~will continue to try to work through bilateral negotiation. But some Chinese analysts
appear to be arguing for a multilateral route with Taiwan, and Beijing’s willingness to
initiate or respond to a challenge from Taiwan in the WTO should not be ruled out as
a possibility.
Since China’s emergence as a world competitor is a fact that people cannot reject
it, keeping the balance between taking the opportunity and avoiding its threat is a

complicated and difficult task.
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V1. Conclusion

WTO commitments and growing business pressures are converging in a way that
add pressure for the establishment of direct trade links and a significant reduction in
trade and investment barriers in both Taiwan and China. Political jockeying,
sdcurity concerns, and market protection efforts mean that both governments are
likely to move more slowly than some expect to liberalize cross-Strait trade and
investment. The process of opening and integrating trade, however, is already well
underway, so it is likely to persist.

In this new phase of relations, business interests are likely to continue their calls
for increased interdependence across the Strait. Taiwan’s government will have to
address these demands and the commercial reality of what is already taking place,
while at the same time protecting national security and fostering the health of
domestic industries based on the island. Business will again find itself pushing for
more flexible policies while testing and skirting: current restrictions. Government
policy will likely continue to lag behind commercial reality. While policy can slow
the process of integration, in the age of globalization the Taiwanese government will
be limited in its ability to control the flow of capital, goods, and know-how across the
Strait. However, it will maintain some ability to slow the commercial flow in the

reverse direction from China into Taiwan.
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Nevertheless, China still insists that Taiwan is part of China under its
“one-China” policy. China may continue to threaten Taiwan by military force and
isolation in the international community. Such political pressure also forces
Taiwan’s government to adopt a conservative policy toward China, which impedes the
normal development of economic exchanges between the two sides.

The above discussion has revealed that cross-Strait relations are characterized by
high levels of political conflict coexisting with economic cooperation. Because of
the differing of political ideologies, the economic exchanges between Taiwan and
China cannot proceed without administrative intervention. A lack of mutual trust
and common ground has made compromise between the two sides impossible.
Unresolved political conflicts hinder the economic cooperation between Taiwan and
China. Therefore, the scope and economic benefit of economic exchanges across the
Strait are underdeveloped. As Cal Clark said, “Substantial changes in the political
and economic spheres have been intertwined and mutually reinforcing; rather than

18 In fact, the improvement

being discrete phenomena following separate dynamics.
of political interaction is the premise of economic integration across the Strait,

especially considering the increasing interdependence between Taiwan and China

after both sides become WTO members. The future political interaction between

'* See p.11 in “Political stability and economic growth.” (Chai, Chai & Clark, 1994)
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both sides depends on China’s upcoming 16" Party Congress in late 2002 and the
transition to a new generation of national leadership. The future economic
exchanges between Taiwan and China could be normalized to create a win-win

situation if the two governments improve their political relations.
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I. Introduction

The concept of a “knowledge-based economy” was fully clarified by the
Organization of Economic Cooperation and Development (OECD) in 1996. A
“knowledge-based economy” is directly based on production, distribution and use of
knowledge and information. The growing codification of knowledge and its
transmission through communication and computer networks has led to the emerging
information society.! The need for workers to acquire a range of skills and to
continuously adapt these skills underlies the “learning economy.”

‘The United States set a good example of how a New Economy is developed.
Both the U.S. government and private sectors have acknowledged the importance of
training human resource and to develop and apply high-tech information technology.
New knowledge has been successfully created, acquired, transmitted and used
effectively by enterprises, organizations, individuals and communities in the United
States. Thus the U.S. has created the “New Economy” with high economic growth
and personal income, low inflation and low unemployment in the last decade, which
was due in part to advances in Information Technology (IT). It is increasingly clear
that IT plays a significant role in increasing national productivity and sustaining

economic growth.?

! OECD, Paris 1996, “The Knowledge-based Economy”
2 See U.S. Department of Commerce, Economics & Statistics Administration, Digital Economy 2000
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However, the principal factor that contributes to prosperous development in the
United States is the vital emphasis on technological research and development. The
basic element for such development is human resources. It therefore goes without
saying that talented workers in IT played an important role in the development of the
New Economy. Although the dot-com bubble has burst, demand for skilled
information technology professionals continues 'to grow in the United States.> This
is because the providers of IT products and services are found throughout the
economy. The largest group of IT workers is employed in computer services firms,
but large fractions also work in manufacturing, financial industries, government, and
retail and wholesale trade. High turnover, as well as growing demand, contributes to
employers’ ongoing scramble to fill IT vacancies. On the other hand, many other
countries have severe competition for IT workers. This problem is especially
threatening in Europe and Asia. For example, there is a 25 percent gap between jobs
created and jobs filled in Germany and the UK., according to the German
Information Technology Association.* It is therefore important to look for solutions

to a nation’s need for IT and skilled IT professionals.

3 See The Employment Situation, USDL (Bureau of Labor Statistics), March 9, 2001, on the Internet at
http://stats.bls.gov/newsrels.htm

* Busse, Torsten, and Mary Brandel. 1998. “The Skills Struggle,” Computerworld Global Innovators,
December 7, pp.12-13



This paper is divided into six parts. The second part introduces the important
role of information technology in the New Economy. The third and fourth parts
discuss the IT workforce and its shortage problem. Then the fifth part provides four
major approaches to solve this problem. Due to the common culture and language
between Taiwan and China, the sixth and final parts specifically analyze the IT talent
flows across the Taiwan Strait and how Taiwan’s government should deal with this

talent exchange.



II. The importance of Information Technology in the New Economy

The term “New Economy” has been used extensively in recent years. It
describes how an economy can capitalize on new technologies, new opportunities,
and national investments in computing, information, and communication
technologies—or collectively, information technology. New Economy also means
that substantial change has occurred in the structure of the economy. This change
includes increases in productivity and the impact of investments in the information
technology sector.” The New Economy refers to particular technological and
structural changes that positively impact productivity and growth.> To date, the
recorded gains in total factor productivity’ have been attributed in substantial
measure to the information-technology-producing industries—that is, those that
produce computers, semiconductors, and associated products.

Nowadays, economies grow not only by increasing capital or labor but by
finding new ways to combine them more productively. Because the dominant forms
of innovation for the last two decades have come from information technology, many
analysts point to information technology as central to the New Economy, which

means information technology represents a general-purpose innovation that is being

3 National Research Council, “Measuring and sustaining the new economy”

6 .
Ibid

7 Total Factor Productivity (TFP) measures the cfficiency with which both the labor and capital factor
resources are used to produce output. In other words, higher TFP reflects a smarter and better use of
the labor and capital resources available for a given level of output. It is defined as:
TFP=Output/(Capital+Labor)



applied to every sector and aspect of the economic process.

The network effect is another beneficial phenomena in information technology
markets. That is, the more widely a technology is deployed, the greater its value
becomes. For example, if you buy Windows, its value may increase as more people
buy it, because that increases your ability to communicate and interact with other
people. In a certain sense, network effects can bring increasing rates of return; as
innovation spreads, its productivity benefits can increase not just arithmetically but
quadratically.

Finally, productivity gains come not just from faster processing of information
but also from changes in the way a firm operates and from additional technological’
advances made possible by information technology. Moreover, as information
technology spreads and its potential is more widely recognized, it generates demand
for even faster processing—another round of information technology innovation.
This demand forms the economic basis for Moore’s Law?®. Moreover, these
enormous and regular increases in chip power provided the technological basis for the
Internet, which in turn now generates more rounds of cascading innovation® in how
businesses and governments operate and what they produce, such as e-commerce and

e-government.

% Moore’s Law: the computing capacity of chips doubles every 18 months
* As industries apply information technology to their businesses, economists see evidence of what
might be called cascading innovation.



Since information technology is playing such an important role in our daily life
and the economy, the next section will discuss the IT workers who make our life more

convenient and our economy more prosperous.



III. What is the IT workforce?

“Information technology” is a broad term encompassing computer and
communications technology. In general, IT workers are those persons engaged
primarily in the conception, design, development, adaptation, implementation,
deployment, training, support, documentation, and management of information
technology systems, components, or applications. '

It is useful to distinguish between different types of IT workforce because the
nature and scope of IT work is highly diverse. Generally speaking, the IT workforce
can be divided into two categories. Category 1 work involves the development,
creation, specification, design, and testing of an IT artifact, or the development of
system-wide applications or services, and IT research. Category 2 work primarily
involves the application, adaptation, configuration, support, or implementation of 1T
products or services designed or developed by others.'' Any given IT worker is
likely to do work that involves a mix of Category 1 and Category 2 work, which
means that the boundary between Category 1 and Category 2 workers is fluid. For
ease of discussion, Category 1 workers are individuals who are responsible for a
greater amount of Category 1 work relative to Category 2 work and Category 2

workers are responsible for a greater amount of Category 2 work relative to Category

::’ National Research Council, “Building a Workforce for the Information Economy”
Ibid.,



1 work."?

Different category workers need different education, knowledge and experience
for doing IT work. First of all, Category 1 work generally requires more years of
formal education in IT-related disciplines than Category 2 work. Specifically, some
Category 1 work requires mathematical concepts and skills. Other Category 1 work
needs people with well-developed conceptual and abstract reasoning ability.
Category 2 workers often require an associate’s degree, professional/technical or
vocational certificate."

Formal knowledge includes facts, principles, theories, algorithms, and so on (see
Table 1). Most education and training programs are designed to enhance formal
knowledge. Informal knowledge, on the other hand, is “situated” and includes work
styles and “situated understandings about materials, tools, and techniques.” This
knowledge is tacit and seldom recorded. It exists primarily in collective memory
and work practices of a local “community of practice.” Sometimes, the learning and
skills that are acquired and used in one context may be difficult to transfer to another
context. Some recruiters and employers recognize the power of learning through
experience. In job advertisements, employers often stress that demonstrated ability

and experience are the most important hiring factors—college degrees and ranking

12 1bid.,
B Ibid.,



4
were secondary factors.'

Table 1. Types of Knowledge Required for IT Work

Enduring

Perishable

Hard
(technological)

Intellectual abilities, including

logical reasoning and the ability to

apply algorithms to solve
problems

Understanding of basic physics
and electronics concepts
supporting IT

Knowledge of particular
hardware or software languages
or systems (e.g., COBOL, client
servers, Java)

Soft

Social abilities, including the
ability to learn from others and
develop “tacit” knowledge

Ability to translate between
technology experts and users

Knowledge of basic business

practices

Knowledge of a particular

company or industry

Source: National Research Council, 2000, “Building a Workforce for the Information

Economy”

Quantitative analysis illustrates the influence of on-the-job learning. Table 2

shows the estimated impact of experience on the productivity of software developers

engaged in developing large software systems.

About a year of experience in a

programming language and with a particular system environment is necessary for a

worker to develop an average level of productivity, and more years of experience in

' Hal Salzman, “Information technology labor market.”
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these areas (up to about 3 years) enhance productivity further.

However, beyond 3

years, additional experience with a system environment or with a programming

language has no impact on productivity.15

Table 2. Multipliers Relating Experience of Project Personnel to Time Required for

Project Completion

L Virtual Personnel
Applications . Language ]
. Machine ) Experience
Experience ) Experience
Experience* (product)
1 month 1.29 1.21 1.14 1.78
4 months 1.29 1.10 1.07 1.52
1 year 1.13 1.00 1.00 113
3 years 1.00 0.90 0.95 0.86
6 years 0.91 0.90 0.95 0.78
12 years 0.82 0.90 0.95 0.70

*A “virtual machine” consists of the complex of hardware and software that supports
the task being programmed.
Source: National Research Council, 2000, “Building a Workforce for the Information

Economy”

After this brief introduction to the IT workforce and the requirements needed, -
next section will examine the problems in the IT labor market from both
After that, the current situation

demand-and-supply and compensation perspectives.

in Taiwan will be analyzed.

'3 National Research Council , “Building a Workforce for the Information Economy”
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IV. Current IT labor market

To understand the problem of IT worker shortage, the supply and demand in the
IT labor market and the compensation changes methods will be applied to examine
the shortage problem.

A. Methods to examine IT workforce shortage

Shortages might be caused by market changes that occur faster than labor supply
can adjust. In occupations such as IT industry, where it takes several years for
people to gain skills, sustained increases in the demand for labor can prevent supply
from catching up. As long as demand grows more rapidly than supply, it is
impossible for the market to reach equilibrium. A primary characteristic of a tight
labor market is that many employers of the IT industry report large numbers of
vacancies for IT positions. Overall, today’s IT labor market is tight, although the
nature and extent of such tightness varies by employer, by type of I'T work involved,
and by geographical locale.

It is hard to predict whether the current tightness in the IT labor market will
continue or not. For example, due to the current economic recession, some IT
workers have been laid off but some positions are still quite prosperous. It depends
on the skills of the worker and the needs of the IT company. In the long term, if

continued growth in the IT sector and in the use of IT by IT-intensive firms is highly
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likely, so the need for IT workers will increase. On the other hand, all sectors in the
economy experience periods of greater and lesser growth (or even contraction).
When they occur, dowﬁturns in the IT sector and in the IT-intensive industries may
reduce the amount of IT work that can be supplied and increase the number of
available workers. Such downturns are also likely to result in reduced demand for
IT workers, with a consequent decline in the need for IT workers and a slack labor
market.

Another important indicator of a dynamic labor market with strong demand for
workers is rising compensation. Rising compensation levels may indicate strong
demand that leads to a bidding up of the amount that employers are willing to pay at
the margin for labor. For example, a study of the U.S. Department of Commerce
indicates that wages for those employed by IT-producing firms are significantly
higher and have grown faster than average wages across all private sector industries,
particularly for workers in the IT software and services industries.

Furthermore, the presence of unexercised and/or unvested stock options and
equity stakes in the compensation of workers in a relatively new and growing industry
may help to explain the fact that mean wages in the IT sector have risen only
somewhat more rapidly than wages in other sectors of the economy. Because stock

options and/or equity stakes that represent deferred compensation are an increasing

13



part of worker compensation packages in the IT industry, as suggested above, wages
alone become a poorer measure of total compensation as time goes on. Thus, the
omission of stock options and equity stakes is a problem when comparing wage
trends in IT versus those in other sectors.
B. Current situation of the IT workforce in Taiwan

In contrast to the recession-plagued traditional industries, the high-tech
sector—led by the information technology industry—has become the force driving
Taiwan’s current economic development. In 1986, the gross domestic product (GDP)
of the high-tech industries was only 14.9 percent of that of the manufacturing sector.
In 1991, the percentage increased to 16.75 percent. In 1999, the figure further rose
to 26.75 percent.'® In 2000, the exports of PC-related electronics products,
including precision instruments, accounted for 41.36 percent of the total exports of

the manufacturing sector."’

These figures reflect the increasing importance of the
PC-related electronic industry in the high-tech industries and even the manufacturing
sector as a whole. Thus, the development of the PC-related electronics industry has
not only facilitated the transition from labor-intensive to a technology- and

capital-intensive industrial focus, but has also been the motor driving Taiwan’s

economic growth in recent years.

'® National Income in Taiwan Area of the Republic of China (Directorate—General of Budget,
Accounting, and Statistics, Executive Yuan, Republic of China, 2001)
' MOEA Statistics Department, Economic Indicator (Taipei: 2000)
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In fact, the key factor that has helped Taiwan’s technology industry grow so fast
and become such an important part of the global manufacturing chain is the
high-quality workforce. Due to the concerted efforts by the Taiwan government,
research institutions, and the business community, Taiwan can point to the following
advances in science and technology development since 1985. Total R&D spending
rose from only 0.96 percent of GDP in 1984 to 1.85 percent in 1996. Moreover, the
private sector overtook the public sector in R&D spending for the first time in 1993,
and since then, R&D expenditures of private sectors have grown much more rapidly
than those of the public sector. In addition, the number of research personnel per
10,000 people increased from 11.8 in 1984 to 33.4 in 1996. Because of a steady and
significant increase in the number of scientific and technical papers published
internationally by local researchers, from 1988 to 1996 Taiwan’s world ranking rose
from 30th to 18th in the Science Citation Index (SCI)."* From 1982 to 1997, high
tech-intensive products increased their share of total exports from 18 percent to 48.6
percent. But with the continuing development of high-tech industry, Taiwan has
faced a tightness in the IT labor market. From the industrial survey results
conducted by the Council for Economic Planning and Development (CEPD), R.O.C,,

the predicted annual shortage of technology workforce in Taiwan is about 26,000

¥ Science Citation Index (SCI) was provided by the Institute for Scientific Information
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workers between 2001 and 2006, especially in IC design, electro-optical engineering,
and telecommunication sectors. Employers in technology-related industrics
expressed that they have had difficulties in obtaining sufficiently educated and
experienced workers.'”  This could diminish Taiwan’s technology competency in the

global markets and affect the economic development in the future.

" Council for Economic Planning and Development (CEPD), R.0.C., 1997
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V. Apbroaches to solving the problem of the IT workforce shortage

There are several solutions that have been proposed to solve the problem of IT
workforce shortage. This section will introduce four major approaches, which can
be divided into short-term and long-term categories. In the short-run, employers can
recruit IT workers from foreign countries, enhance the on-the-job training and
increase compensation, which can help solve the problem directly. On the other
hand, education strategy and partnership programs between university and industry
can build up IT workforce in the long run.
A. Establish a market-based, pay-for-performance compensation system

From the economists’ traditional view, the quantity of labor demand exceeds the
quantity of labor supplied, that is, there would be excess demand—firms want to hire
more workers at the prevailing wage than there are people willing to work. The
expected result would be upward pressure on wages, increasing the amount of labor
and reducing the amount demanded until new equilibrium wage rate is reestablished.
Thus, when demand for IT workers exceeds supply, IT firms will be unable to obtain
all the labor they require, and will therefore offer higher wages in order to attract IT
workers from elsewhere.

However, this compensation approach would establish broad pay ranges, tie base

pay to market rates, and link increases in pay to competencies and results to attract
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and retain IT talent. In addition, the compensation system would ensurc that
managers have the flexibility to pay individual workers for their respective skills and
competencies as well as their contributions to the organization. Offer pay bonuses
to attract and retain workers for hard-to-fill positions, such as IT positions requiring
specific technical skill sets.

B. Recruit IT workers from foreign countries

Recruiting skilled foreign professionals through job fairs in foreign countries
and issuing them temporary visas brings in the most skilled foreign technical workers.
Some IT companies are also considering outsourcing key components overseas if
they can’t find qualified workers in the home countries, which shows that IT
companies have strong needs for temporary guest workers to solve their problem
immediately.

In addition, some computer companies argue that they need some foreign
workers because they sell computer products worldwide and foreign workers can help
them tailor products to that particular market. Diversity provides companies with
opportunities to have a broader, more diverse set of people, ideas, and experience and
is valuable because it often reflects the diversity of customers and marketplace.

However, some domestic groups are opposed to increasing the number of

foreign skilled workers. They argued that temporary guest workers in the high-tech
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sector would adversely affect educational and employment opportunities for local
citizens and make high-tech carcers less attractive to local students. Nevertheless,
bringing in temporary high-skilled foreigners seems to be the easiest way for the IT
' companigs to satisfy their immediate workforce demand. So the question is, how to
protect domestic IT workers? If the domestic labor market were really injured, the
government can take legislative action such as regulating the number of foreign
workers businesses can import or setting up a quota allowing a certain number of
foreign workers into the home country. This could be examined each year and
adjusted according to the current economic development.
C. Enhance on-the-job training
Another way to solve the problem of the IT workforce shortage in the short run
is through training. Companies should invest more in entry-level training and
retraining of existing personnel. For example, Intel Corp. spends more than $100
million per year in a variety of programs designed to improve the education and
training of America’s workforce. Hewlett-Packard also spends $55 million per year
to education.?’  Additionally, professional societies should provide greater assistance
in retraining and continuing education for IT professionals. The most critical factor

in training success is that individuals must be willing to commit themselves to

2 Electronic News, 1999
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lifelong learning so that they can remain technically competitive. The Internet and
distance learning also provide businesses with easier, more economic and immediate
ways of training employees.

Studies of software support personnel, and microcomputer and network
technicians reveal the value of informal learning.”’ These studies indicate that
individuals and groups were able to solve IT problems and develop innovative
approaches based on the knowledge gained through day-to-day work experience with
others and technical systems themselves.

Despite the potential benefits to improved IT worker training, high turnover and
time pressures discourage employer investments in these areas. To overcome these
disincentives to invest in training, employers of IT workers could share training costs.
Shared training would help overcome the “free rider” problem that results when some
firms (often the larger firms) invest in education and training; other firms then recruit
the trained employees. Member companies would pool their training resources and
achieve economies of scale.?

D. Education strategy
In the long run, changing strategy for educating IT workforce can solve the

shortage problem. Future economic development depends on the quality of schools

2! Brian T. Pentland “Bleeding edge epistemology: practical problem solving in software support
hotlines”
* Margaret Hilton, “Shared training: learning from Germany”
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and the ability of students to compete in an increasingly technical world. The
difference today is the rapid rate at which people need to adapt to change and cope
with the new technology around us. The education system has not kept pace with
these trends.”> In addition, as the business environment rapidly changes, the skills
required for success in business are also evolving. Some IT companies argue that
the current school system cannot provide enough students with the adequate skills
and knowledge necessary for success in the IT world. Therefore, educators should
set up an appropriate information channel to understand the types of abilities that
industries are demanding of their IT workers in order to “periodi(;ally reassess the
skills needed by business and make certain that those skills are included in their

»24 In addition, educators need to enhance practical education and increase

curricula.
the number of teachers qualified to teach IT skills in order to reduce the gap between
education and reality.

In Taiwan, to solve the problem of the IT workforce shortage, the Ministry of
Education is implementing programs to increase faculty and student enrollment in

IT-related departments in universities. At the same time, the Ministry of Education

is also revising the regulations to empower all universities to set up collaborative

2 Carlene, 2000
% Giullian, 2000
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programs with industries and R&D institutes. Thus the government is actively
trying to increase the supply of IT workers in the future.
E. Industry and university partnership program

Establishing cooperation programs between businesses and universities is
another way to educate current and prospective IT workers. Mansfield (1996)
depicted how businesses and universities are forming partnerships for mutual benefits,
and how R&D funding of universities by businesses has increased threefold since
1988. Partnerships are a way for businesses to influence academic curricula and
affect the IT skills and business skills of university faculty and students. For
example, Texas Instruments provides numerous programs and partnerships across the
U.S. to improve K-12 math and science education.” Though partnership programs
can bring mutual benefits, it is important to avoid IT faculty being lured away and
absorbed by businesses. One possible way is to modify the compensation system for
teachers in order to encourage better teaching and research performance and attract
talented people to come teach and stay at universities.

From the discussion above, knowledge is becoming an increasingly important
factor of productivity in today’s economy. IT is a tool that helps facilitate

knowledge dispersion more effectively and efficiently. Studies also show that IT can

% Electronic News, 1999

22



improve productivity. Therefore, we could say that IT is driving today’s economic
development. However, surveys also show that workforce shortage exists in IT
industry. This is also true in Taiwan. How to deal with this problem is an
important issue facing all nations.

On the other hand, studies have revealed some possible solutions to the problem
of the IT workforce shortage. In the short-term, an easy approach is to recruit
workers from foreign countries to increase the IT workforce supply although it might
be difficult for Taiwan to compete for foreign workers. The reasons include lack of
an appealing living environment and uncertain cross-Strait relations. Taiwan’s
government might have to improve the current living environment and businesses
might have to provide strong incentives to attract high-tech workers from abroad. In
addition, the government in Taiwan needs to offer some incentives to encourage
businesses to train current employees. In the long-term, changing education policies
to meet the demand of industries and establishing industry and university partnership
programs are feasible strategies for Taiwan to set up the groundwork of supplying IT
workers within the country.

Among the previous solutions, recruiting IT workers from foreign countries
might be the least feasible strategy for IT companies in Taiwan. However, it is more

possible to recruit IT talent from China because of common language and cultural
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factors. Therefore, next part will discuss the IT talent flows across the Taiwan

Strait.
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VI. IT talent flows across the Taiwan Strait

Exchange of human capital is the most intimate form of international commerce,
and, despite political differences, economic globalization has added this dimension to
cross-Strait relations. In the past few years, hundreds of thousands of skilled
Taiwanese personnel have accepted working assignments in China, and the Taiwan
government is beginning to permit Chinese technological talent to enter its labor
force.

The MOEA’s*® survey in 1998 revealed that more than 35% of the interviewed
Taiwanese companies that have invested overseas have employed, or have tried to
employ Chinese professionals to work for them. This is particularly true for big
enterprises, which show more interest in hiring Chinese professionals.

Common language is the reason Taiwanese companies are hiring Chinese
professionals. In addition, human capital flows across the Taiwan Strait are
facilitated by the networking of production through international channels, especially
through high-tech centers located in the U.S.. According to Zhang Rujing, CEO of
Semiconductor Manufacturing International, the firm’s major recruitment target is
returning Chinese students with graduate degrees. In 2000, China’s own universities

also produced 50,000 to 60,000 graduates with master or doctoral degrees in

% Ministry of Economic Affairs, R.O.C.
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engineering. This huge pool of brainpower is potentially an important source for
Taiwan’s IT companies. The role of highly skilled human resources on both sides of
the Taiwan Strait is mutual and complementary. Let’s take a look at the following
perspectives.

First, a gap exists between scientific knowledge and marketable technologies in
China. A lack of marketable capabilities and management skills are major
weaknesses for China’s technology development. However, Taiwan’s manpower
advantages in marketing, financing, and legal services help it occupy a strategic
position. From this perspective, Taiwan and China could develop a mutually
complementary relationship with manpower interaction in the technology-oriented
sector.

Secondly, the real brain drain is not occurring between Taiwan and China, but
between the Greater China®’ area and the U.S.. This drain is the result of rational
choices by talented individuals. The Silicon Valley, the high-tech capital of the
world, is a huge magnet that attracts Chinese talent from both sides of the Strait.
Work experience in Chinese, Taiwanese, or foreign firms provides a good springboard
from which Chinese engineers can leap to their ideal work destinations. The

springboard effect brings bright students and practitioners from both sides of the

27 « : : . .
“Greater China” as used here includes China, Taiwan, Hong Kong and Macao areas.
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Taiwan Strait to the U.S., and thus integrates Chinese talent outside both Taiwan and
China.

Last but not least, in Taiwan major corporations in the IT industry still have a
shortage of advanced IT talent. To make matters worse, new Taiwanese IT factories
in China attract both Taiwanese and Chinese engineers. The tug-of-war between
Taiwan and China now more or less focuses on consolidating human resources.

The preceding discussion demonstrates that in analyzing high-tech talent flows
between Taiwan and China, two important factors must be taken into account. First,
because market globalization is the major force behind the talent flows, attracting the
best ethnic Chinese talent has become a main task for both Taiwan and China to
undertake since the rest of the world is also competing for IT workers. In the era of
globalization, talented IT professionals rationally choose the desired place to render
their services. Both Taiwan and China are struggling to lure Chinese talent in order
to cope with the high-tech talent shortage. Therefore, Taiwanese companies will
face further constraints if their government maintains the current policies that limit the
quality and quantity of the free flow of talent from China.

Although Taiwan’s government has gradually opened itself to incoming Chinese
talent, the total number of Chinese skilled workers working in Taiwan is still limited.

Only 730 Chinese high-tech workers had gone to Taiwan by the end of September
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2000.®  While easing legal restrictions, the Mainland Affairs Council in Taiwan has
emphasized the need for strengthening its supervising capacities in order to oversce
the duration of stay, scope of work, and general activities of Chinese professionals in
Taiwan. From the industry perspective, the complex application process discourages
the introduction of advanced Chinese IT professionals. The skeptical attitudes of the
government further hinder the integration of Chinese talent within the local Taiwanese
environment. The result is that in order to avoid trouble, Taiwanese firms often
prefer to establish their own R&D teams in China. Such steps can help firms fully
utilize China’s huge advanced manpower, as well as gain access to the market.

The effectiveness of government intervention in facilitating free talent flows in
Taiwan is constrained by non-economic factors, such as national security concerns.
Facing competition from China to attract global talent, these constraints put Taiwan in
an unfavorable position. However, the government policies of selective intervention
and selective withdrawal must be based on a solid understanding of current economic
interactions as they are mingled with various forces of globalization. Talent flows
driven by market mechanisms across the Taiwan Strait are among the most salient

phenomena in the era of globalization.

* Feng Chen-yu, “Science and Technology Build a Bridge Across the Taiwan Strait,” Taipei,
Exchange (February 2001), p.36
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VII. Conclusion

In the era of globalization, human capital is the most precious asset for boosting
high-tech and New Economy development. Different from traditional components
of the manufacturing industries such as land and labor supply, advanced human
capital is highly mobile. Equipped with professional skills and knowledge,
advanced talent enjoys more freedom to choose the best places to maximize the return
on their brainpower.

Economic globalization promotes the international division of labor and
cross-border cooperation on IT design, production, and management. The global
network serves as a vehicle to integrate advanced talents from both sides of the
Taiwan Strait. The geographic site of advanced talent integration may be located on
either side of the Strait.

The cross-Taiwan Strait talent flows indicate that instead of strengthening the
regulative framework to control talent outflows, some states are beginning to revise
legal restrictions to provide favorable conditions to attract advanced talent from
abroad. These efforts are demonstrated by the new policies of Taiwan and China to
extend the work scope and duration for foreign professionals, and also policies to
attract ethnic Chinese high-tech elite abroad. However, Taiwan’s policies to

introduce Chinese talent are constrained by domestic political concerns: On the
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other hand, urban centers on both sides of the Taiwan Strait are putting special cfforts
into improving infrastructure and luring global talent. Such efforts include
improving transportation, communication, environment conditions, and general
amenities. The more important task of these urban centers is to create a global
culture of diversity and tolerance. One model is the Silicon Valley and the San
Francisco Bay Area in which it is located, which share numerous advantages, from
major universities and high-tech institutions to cultural and environmental amenities.
These elements have long been major factors in attracting advanced IT talent.

The cross-Strait talent interaction demonstrates that economic globalization has
brought the bilateral relationship into the global arena. Globalized market forces
promote new waves of Taiwanese high-tech investment into China and also an
outflow of brainpower. To cope with the globalized market forces of talent flows,
there exist only limited sets of instruments for state intervention. Facing the multiple
challenges of promoting international competitiveness, reconstructing the global
networking of production, and attracting top talent around the world, Taiwan is
compelled to readjust its role and adopt the strategy of selective intervention and
selective withdrawal in the era of globalization. In view of this, Taiwan not only has
to overcome these problems but also catch up with the advanced countries in the

technology field so as to turn Taiwan into a global competitor.

30



References

Abernathy, Donna J. “The IT worker shortage: What’s training have to do with it?”
Training & Development 53, no. 10 (October 1999) : 71-72

Council for Economic Planning and Development (CEPD) , R.O.C. 2002 “Manpower

Development in the new century”. Available Online:_http://www.cepd.gov.tw

Ellis, Carlene M. 2000, March 8. THE Role of Technology in America’s Schools:
Testimony to the Committee on Education and the Workforce Subcommittee on Early
Childhood, Youth, and Families..Worldwide Education Programs, Intel Corporation,
One hundred and sixth Congress, Serial No. 106-94 (2000): 39

Giullian, Marc A. “Developing Essential Skills For Success In The Business World:
A Look At Forecasting” The Journal of Applied Business Research vol. 16 no. 3
(summer, 2000) : 51-61

Grossman, Gene and Elhanan Helpman (1991), “Innovation and Growth in the Global
Economy”, Cambridge: MIT Press, chapters 1-4.

Grossman, Gene and Elhanan Helpman, (1991), “Quality Ladders in the Theory of

Growth” Review of Economic Studies, 43-61.

Hilton, Margaret “Shared training: learning from Germany,” Monthly Labor Review,
March 1991, pp.33-37

Industrial Development Bureau, MOEA, http://www.mocaidb.gov.tw

Information Technology Association of America. 1998, March. “Help Wanted 1998:
A Call for Collaborative Action for the New Millennium.” The Information

Technology Association of America and The Virginia Polytechnic Institute and State
University: Washington, DC

Institute for Electrical and Electronics Engineers. 2000, February. “Ensuring a Strong
High-Tech = Workforce in  the  21st  Century”  Available  Online:

www.ieeeusa.org/forum/index.html

31



Lee, Namchul “Education And Economic Growth In Korea, 1966 To 1997” The
journal of Applied Business Research. Vol. 16 (2000): 83-93

Mattloff, Norman. 1998, January 31. Debunking the Myth of a Desperate Software
Labor Shortage: Testimony to the US House Judiciary Committee Subcommittee on
Immigration. University of California at Davis, Department of Computer Science.

Available Online:heather.cs.ucdavis.edu/itaa.real.html

Ministry of Education, http://www.edu.tw

National Research Council, 2002 “Measuring and Sustaining the New Economy:
Report of a Workshop”

National Research Council, 2001, “Capitalizing on New Needs and New
Opportunities—Government-Industry Partnerships in Biotechnology and Information
Technologies™

National Research Council, 2000, ”Building a Workforce for the Information

Economy”
O’Connor, David and Maria Rosa Lunati, 1999, Economic Opening and the Demand
for Skills in Developing Countries: A Review of Theory and Evidence, OECD

Technical Papers No. 149, June 1999

OECD. 2001, “OECD Publishes its Latest Science, Technology and Industry
Indicators ”

OECD. “IT worker shortage and asylum seekers boost migration to OECD countries
“ (December 18, 2001)

OECD, “The Knowledge-based economy” 1996 Paris, http://www.oecd.org

Office of Technology Policy. 1997. “American’s New Deficit: The Shortage of
Information Technology Workers”. Washington, DC: US Department of Commerce

O Sullivan, John “Silicon Implants”. National Review v50n10 (June 1, 1998): 40-41

32



Ouellette, Tim. “Proposal could pop cap off high-tech visa limits”, Computerworld
v32n9 (March 2, 1998) : 88

Pentland, Brian T. “Bleeding Edge Epistemology: Practical Problem Solving in
Software Support Hotlines,” NY: Cornell University Press, 1997

R.I., Lerman, “Emerging Trends in the Information Technology Job Market: How
Should the Public and Private Sectors Respond?” The Urban Institute (April, 1998)

Romer, Paul (1990), “Endogenous Technological Change” , Journal of Political

Economy, 71-102.
Salzman, Hal “Information Technology Labor Market”, December 8, 1999

Stiroh, Kevin J. “Information Technology and the U.S. Productivity Revival: A
Review of the Evidence” Business Economics. XXXVII (2002): 30-37

“Where are the workers?” Electronic News v45n32 (August 9, 1999):8

33



e

Office of the Registrar, Laramie, Wyoming 82071

Name: YANG, CHING-YA
STUDENT NR: 520-43-6891
PRINT DATE: 02/05/2003 PAGE NR: 1

{ssued to: STUDENT (DIPLOMA TRANSCRIPT) 2002 FALL
ECON 4740 INTERNATL FINANCE A 3.0 12.00
FIN 4410 WRKG CAPITAL MGT A 3.0 12.00
POLS 5230 GOVT & POL OF ASIA A 3.0 12.00
POLS 5570 GRADUATE READING A 3.0 12.00
AHRS EHRS. QHRS QPTS GPA
Current 12.0 12.0 12.0 48.00 4.000
: Cumulative:  30.0 36.0 30.0 120.00 4.000
Requested by: STUDENT (DIPLOMA TRANSCRIPT)
Requirements Completed for
------------------------- R AL L R LT MASTER OF ARTS
GRADUATE Academic. Record ool End of GRADUATE. Academic Record folaiad
Higher Education Institutions:
NATIONAL CHENGCHI UNIVERSITY 09/1960 - 06/1994
Degree: BACHELOR: OF ARTS 0671994

Degrées Awarded:
MASTER OF ARTS 12/20/2002
COLLEGE OF ARTS & SCIENCES
Major: INTERNATIONAL STUDIES
Cum GPA:  4.000

2002 SPRING
Admitted Program:
COLLEGE OF ARTS & SCIENCES
MASTER OF ARTS
Major: [INTERNATIONAL STUDIES

AGEC 5650 RESRCH METHODS A 2.0 8.00
AGEC 5890 ADV. PROBS:AG ECON A 1.0 4.00
ECON 4720 INTERNAT/ L. TRADE A 3.0 12.00
MGT 4410 HUM RESOURCE MGT A 3.0 12.00
MKT 4440 MKT OF SERVICES A 3.0 12.00
AHRS EHRS CHRS QPTS GPA
Current 2.0 - 12.0 12.9 48.00 4.600
Cumulative. 12.0. . 12.0 12.0 48.00 4.000
2002 SUMMER ¢
FIN 4520 FIN MKTS/INSTITUTS A 3.0 12.00
INST 5990 SEM:IND STUDY A 3.0 12.00
AHRS EHRS QHRS: QPTS GPA
Current - 6.0 6.0. " 6.0 26.00 - 4.000
Cumulative 18.0 180 18.0 72.00 4.000

*xkk® No. Further Entries This Column **we*

AN OFFICIAL SIGNATURE IS WHITE WiTH A BLUE BACKGROUND REJECT DOCUMENT IF SIGNATURE BELOW IS ALTERED

7v sealed and sicned Iransenpt s Sented Gn dlue In accordance with USC 438 (6) i4) (3) {The Family
£" sacunty.pager wth.*he rame of the.coliege Egucationat Rights. and Prvacy Act of 1974} you are hereby
Jccument. & “atfied tha this information s provided <pon the conditicn that
causer seal s not raquires. “hen showceoied a sacunty 2ganta o amciovees, will not germis any other pany
Stalemart Sontaming the wsURuon.name il 2002ar, A ac s 12C0rd mithio sert of the siugent. Alraticn
‘ VHITE OR A ZOLOR CCPY 3RCULD NOT s i may be a eriminal offenss Robert J. Hensley

BE ACCEPTEDY B University Reqgistrar

UNIVERSITY OF WYOMING B |

THIS TRANSCRIPT IS PRINTED ON SECURE PAPER AND DOES NOT REGUIHE RAISED SEAL



e 835117 24 J HEMERIPI
. \.:/ﬁc V: S Y
‘V-!%WMM. \\N\b Q & [raﬁ
<\> M ,,.::.:M 34 Ju gyl )
: wv K L
\\\./ ﬁ 3 Q \ R\ L7 g

K\

‘amyoQur guesnoiy omp
analt adpp we caaquanag o fvg gaguanyg 3y woe cBunuodfigp anueaiwg e nand
‘maal)) funnepod sonopg gur Csatapaagh song aipg e gpm

e rij-tmip

un

1 RACG (VIR R (=K1 1

Ju 33a83g Ay QA Inn

JUniIg apenQRIg) Al

N Ju fignany aljp Ju nognQuannueday Ay uo Que waly m

&
NOK
) wgsan fpanignn - jo agan g dpgsaan 1w
W m S \ RIS 1] jJun fig {ip g Al Jo s Ajp
N K
N N
N
H
o & WA
N D o S\t
W M ISY N //4,,4/// N RS W }
% N W (X N N SMINCGE &
N N ,/ﬂ////,///////,,,/ %m/%%% N/,
/W W/ > 2 & //W MRS
Y / Ve




