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The purpose of this study is to investigate what factors affect the
effectiveness of human capital investment in Taiwan and how to influence
these factors in order to make the government ‘s human capital investment
policy more effective. The demand for key occupations in the six emerging
industries promoted by the government is also the subject of this study. In
general formal education, vocational training, studying abroad and importing
talented specialists from abroad are the major means of human capital
investment.

When the effectiveness of formal education is measured by the rate of
returns to education, it was rising prior to 2003 and has been declining since
2003. The cause for the declining of rate of returns to education in higher
education is mainly due to the rapid raising of the number of universities during
the last ten years. To make the case worse, most of these newly established
four-year universities are privately owned. Since private universities have less
resource and poorer facilities than public universities the rapid rising number of
graduates among private universities is one of the major reasons for the
declining in the quality of college graduates and thus their average wages.

In order to raise the rate of returns to education many governments have
introduced information, communication technology (ICT) into universities and
all levels of schools as well and thus to raise the effectiveness of teaching. The
government in Taiwan has been investing large sum of money into digital
teaching during the last ten years but the results are less desirable. A major
reason for this is because teachers are not familiar with the usage of ICT and
therefore are unable to design tailor made teaching materials and testing tools
for their students.

Vocational training is not common in Taiwan; this is mainly because most
of the enterprises in Taiwan are small in size. For a long period government is
the major sponsor of vocational training for its citizen either by government
operated training programs or by private enterprises but partially or fully
sponsored by the government.

Studying abroad was a very productive means of training highly educated

and specialists for Taiwan; however in recent years the number of students

X1



studying abroad has been declining. The reason for the declining of number of
students studying abroad is because during the last two decades pay levels and
working conditions in Taiwan have improved greatly and also because the
capacity of graduate schools in Taiwan has expanded substainially. Thus
instead of studying abroad students admit themselves into the graduate schools
in Taiwan, in this way they are able to study and work at the same time. With
the shortage of highly educated scientists and management the government
turns its attention to foreign experts. Unfortunately the pay levels, the work
conditions and living environment in Taiwan have not been up to the
international standards. Thus few foreign specialists are interested in working
in Taiwan. Thus Taiwan needs to improve its working and living conditions in
Taiwan 1n order to attract foreign specialists to work in Taiwan.

Last year the government tried hard to promote six emerging industries.
To find out the types of workers needed by these emerging industries
questionnaires were sent out to businesses in these industries and 634 valid
ones were returned. Based on these returned questionnaires we analyzed the
types of workers needed by these industries, the way they train their workers,
and the kind of assistant they would like to have from the government in terms
assuring the adequate supply of workers. It is interesting to know that the types
of workers demanded most by businesses in these six industries are
experienced international marketing management and legal experts with
specific training and working knowledge of these six emerging industries.
These workers mentioned above are hard to find because they have training and
working experience in several disciplines. Unfortunately students in Taiwan are
hesitated to engage in multi-discipline studies since the financial reward is not
there. In Taiwan the wage of a newly employed worker is determined by his
academic degree and not by demand and supply of this type of labor. Thus a
student who has a BA and a MA degree in the same discipline earns more than
a worker who has two BA degrees.

Finally in this study a model of learning is developed workers and training
experts.

Key Word: human capital investment policy, the rate of returns to education,
six emerging industries, vocational training, game-based teaching,

core competence
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B R G L1%E A H42k > e E 4 2000 & - w2l b A D] 21.5%8
59% > @ 2010 & £ + = 7] 26.1%2 6.7%(* 1.1.1) -

Z 111 2B RRAS EF I F A v ey 2R

Hie % &
IS5kt Ao 1S R AT 20t 5)(%) ey =i )
(E=:7d) | 8#a | 888 | A8rE | BAEE)
>IR(146 B
1950 1588 18.8 6.0 1.1 3.17
1980 2761 17.8 12.4 3.1 5.29
1990 3413 17.5 16.1 4.4 6.09
2000 4064 17.5 21.5 5.9 6.98
2010 4759 17.6 26.1 6.7 7.76
L8 B 24 AR
1950 428 38.1 12.7 2.8 6.22
1980 614 24.6 26.7 8.3 8.82
1990 683 19.7 25.9 11.6 9.56
2000 746 14.8 31.7 154 10.65
2010 805 11.5 37.7 14.5 11.03
NG~ T % RR(9 AR
1950 496 8.6 4.2 0.2 1.77
1980 900 19.8 10.0 0.9 4.84
1990 1168 19.5 19.6 1.7 5.60
2000 1377 19.3 30.4 3.5 6.82
2010 1593 19.0 38.1 5.8 7.94
LHGLD)
1950 n.a n.a n.a n.a 6.42
1980 11.4 37.0 37.0 9.6 8.23
1990 14.2 27.8 47.0 14.7 8.56
2000 17.0 19.6 50.5 233 9.58
2008 19.0 15.3 45.1 36.2 10.08

F L k& : Barro and Lee (2010)
1 RO THERT AR THEERE LR 7R 3 Rd2010)



- AT hid 30 BB ARy ARAE D Y | BiRE L
A0 AERFRINFP EAELD c AAERY > DWW RDLTRREKY
R AR B et 1950 E L TR BAS AU A 0@ R g 42%% S0
BT 2 02%%* % 857 > wE 5] 1990 # ot e &2 D] 19.6%
1.7% » %2010 & § 3% = 7] 38.1%% 5.8% (% 1.1.1) o 4ot T 3057 424 @
T 0 1950 # 23k 1Sk A v Tiog T R § 317 & 5 7| 1990 & &
< 3] 6.09 # 2010 #H 2 5] 7.76 & > @ L L B A 1950 © 177 & >
M 2R T 3oge B A 1990 £ & 2 ) 5.60 £ 52010 & { Pk {2 5] 7.94
# oo T2 0 B 1950 & L & ] Reh T R T 2R 2T R IR
50 51990 #F © BAsAL F > ) 2010 £ © AZHE 23R TR E o

ITEK S EAIIR s pd LB ERTEE E R BRI
FRACTKTREARLADEEME > B P {AETN A4 I - FHEL4 K
AEFFRTE S ATHATERE & A R o Tl L FFOIBEERTTE R B H
SF O RPBPRPOAEFREIL R - AE S TR PRPN TR
s - iAo S B PR R RATA & BATHN 0 R R PR T
ERED PO o ERNAF A Ao F ARk - B aiF
RN AR R e o BE ARGt o B P AR A 2007 #Ed TR 2 WG 4
ER)ORARZT IR FHTEE > AEEIRE ST AL R AR
oM RFL HHEINFES PR AESLIR R -t g I
MR RS B3 AL AR P TR RONDEAR S Ao X ARE 0 P
ikﬁik#%ﬁggiﬂiw4v‘ﬁ"”WﬂiJ§°'Paﬁﬁl’ww5
AR FREEPN A FELE R - A EHE R FlpAreed 0 B

?iﬂ?ﬁﬁ%*é@%’i%ﬂ%—wmkﬁﬁﬁiNMWﬁﬁﬁ’
MRgE PR EERETRAE Y4 RITEG ARE PN e e g B
T oAk? > 28  ABPHF R ATHH T FAPHF 7
ﬁ%§’KMH%§E’ﬁQ@%{&EX’@ﬁﬁkﬁﬁ%ﬁﬁﬁﬂﬁ
KAF2ZA 0 B rni R R L KA B ARFE Y AT

FERNAEIRN - B R M HDT SES00 G ko &
AN/E R - FolndaiT S &Y i*f o R iEAME R 100 % 12
WABANGAB A S AT AN A TR 100 < 27 o

—

i)

\“-t f}?«;

[£3E1: 8 RN PR . P 2 EER-on A At 2 @]J};:E;I_J, HIL AT
AITRITL S pd LR R SRR R 0 DR AR H Y 2R 7§

+ |

—\\

2



PoATERA N EFY 21994 £0 L F TaRg 4 '*’1%?{ D 21 E &

z g2 Pegk | (EC,1994)2 1995 #ew 2 TREHEY @ 8 Y 4|44
§J B %“i%:i’:)\ ({F R ELEY , 28R DAL BRI R IRR A

&.s%?,riﬁg o FMARFHERRENLE TS LT AR, 0 RN
B 2R A A chd FAra e e A RS B 2002-2007 #4E - g TEE
R N A ‘—ﬁLJMDHML&W#¢1886ﬂﬁ;M*1@4
A A s g = #§ 2005-2007 & { 4ok FiE 119 AT S R
?Mﬁﬁﬁ(@@g’2mny,LZMSﬁfU&*#éiﬁ9&m1ﬁmugﬁ%%
Fo R P RE & - IR P PRI GERRE RS X o & 2010
£x 3% 1 T2010-2013 Eend 4327 3 % (52 € 0 2010) > AR
SR gdg o BEARAR A Fap G AFA AP L Ak RBRG A
BRFO AE ~E IR AR kL B4 5 L 5

T A4k

1
L34 2 8 FRFROFATLERHIIE G > G LR T 4 0
iﬁ%\’ﬁ*i%’;é%%’%ﬁi?;; M pé%‘ /)zq); T?sgarﬁgg%"—’:;@ﬁm
AR LR A AFART R A agde s Fla 22 TEY e p FRH

E’T’F\:‘g\\"
2.8 4 WM ILERE F K FMART T o

3$aﬂ*wﬂﬁ}%*4—iw#nﬂ&%’n.e®;BWﬁ,xu TR R
ﬁ;m‘g,:g;,;;r%i,; 75 LA A hineng s o

WE O GaEE RN 5 < PR 17 B3 fRIRE FAE
é#%%géépﬁ*ﬂi?%m@?&Jé%’%gif‘éﬁ%%%
BACARES o RRATRTHAFHBE R A mw“—wt“*%ﬁj
REFHZ 601 AT A HRTE i%“n‘%m%% A -F Rl
B %o b AT B 6169.890(420 fR)(5iE € 0 2010) ¢

RAART R T gARTE L 2 e pgn e e
TR THRMPFHED DA ARTEY > F AP R GE RS RT T A
TRTEFTHELE S H 0 BF g o {5 ST o gRRAE 0 AL
B 2003 & r2ts o B R T IRTHMF - B TR T (R 111 {
€ R e R B MR TR P IO P R Ar R R L PR
@A PFHALL Kk o P PUURE Bk 4 ek A < AT A L

3



-t

FAR B F IR PR SRR AL S R T IR ik
LA S RT R - EARE - {72 AR
R

P T A dF IR B 2; §,§‘«4 $;A*ia=nvry% » PTG T IR 5T
ROk B F ek ’ﬁﬁéﬁﬁﬁﬁi’ﬁw&ﬂﬁ%ﬁﬂw’j

? L
RS A RTEAEPERE > A4 BT T A EEOEEE

%
10% 1
936% 9.38% 9339
Q
.l 897% 897% 0% 895% 8.99%
o 8.52% ST
149 8.39% 8.48% <
14%  811% B13% e~ _323%
| 790%  191% _ _g= e _788%
135, ~ 4 T ¥ LAl -~ 0% TR e
12% 02 A° T193% A T~ —e
688% O09B% __ 4 — —* - -k T
1% [ O%F e = L -k 7.51% T62% k- .-k -A
. A° 7.20% 7.23% 7.20% 7.04% 7.13% 7.14%
A A” 668%
6% F a-"" 6.34%
6.12%
5.86% —¢- = — s A%
5%

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

FTHAR  FEFRRA AL FAAE*ALTHE F&
B 1.1.1 ,T}u# AT RKT TR S



(- )y=g B n

AT DR DRI AR S KT WP S DI F s

Y T e K 5 1t B4

R AR R TS o

- H’
L
JRE%F R A4 F i AR A ATEE E A 4 g o

(=)L r%

1.

BHAREL A RTRREAEFE AW A BE I RT R
ReERBHTHFERT  AWVR G EE L A PR

=

S R {x‘f%“ 3P FARPNFE o dofe 3p i age FlE o g4
FTR

:\,L’]AJ#,\ B ik o
AT AR FRITA A KT IR RART RN R E 2 e

FHARA KA AREAZEF RS 2 FAF 4 A a5
TEAFAGIPPHE S NRHREE 2 AR RE
¢W?f%%éé%°

W

W

ZERPMHRPLALEBRFERAGERPH R F A
APTFIR AN REEE A KA FLFRRFE DI e o



(<)% e iF

+%Pﬂ&%ﬁ%£’i%ﬁp@mmﬂwwéﬁ’ﬁﬁAJﬁ?
BEARFEROM G B ERREE D A P HFT w2 Bk o

I AT H#A PR U L PRATEE KLY &L
CRTARRSBNFIR o FE AR 1996 & kKT TR
FoomE R AR FR R BB R TR

2. FBFCRE BB TS BT A A A ATRAEHD B2 &

Jo A4 F R 0 R A A SRR -

(2)837 FAB S FEY » KEBHEP L RFHRAATA 4 KT

pﬂj m"s ';z: °

(E‘)F\:B ‘g;ﬁ' ﬁ

AFE R R RIS RE L A LN E R T
¥ P73 318F% bl - 2 RS54 E 2 3T BT E £ F
ZH > U HE R S BRE R AR X LTINS R

AU RARR RS BN AEEE A o S AREEL AN
AEAA ZRERE S BEITFE D AL EEN DRI PAERN G LT RT
PR S RS TR ARAFES A HEAEF V2 A LTEH

B4 4 i 1R R A R -

EQFE ER- B T £

B A T A AR N SRS R R 6 PR A
UESEEEY fﬁﬁéﬁ? FeRE R T (T

6



C)FREEEE A 52 T3 T4

LR ERT R AEL 60 ER G AR E AR NS > T 58 e
A ARG AR 4e 0 8 RUIRP 1950 i i B T 2009
£ 164~ B fe(R 2.11)0 % B Bafend 2 4 s 1950 & 6,665 4
i 4e T 2m9ﬁwn3%5%4($21m LHBERTHEI LA ER
WEEFS Ak sk B G J AP AR R YT
B 4 A Foib R E 4 X Foant ) s € 1950 & 40 0.1% . 2 F] 2000 &
7.7% » {5 { Peid # 3 40 2009 & 61629 (% 2.1.2)

211 £8P ER AL LRk v R

oo
EFy LR R e < &3

1950 3 3 1 7

1961 14 8 8 30

1971 73 14 9 96

1980 77 11 16 104

1990 75 25 21 121

2000 23 74 53 150

2009 15 44 105 164
TR K g7 T 5(2010)

2212 E8FE LRSS K
Hix: A
s MEL 2 @
LEER AER L B4 pHREF R
5 4 s i

1950 1,286 5374 5 - 0.1% 6,665
1961 8366 29,524 501 12 13% 38,403
1971 119,146 100,455 2,697 207 13% 222,505
1980 183,134 153,088 5,633 673 1.8% 342,528
1990 315,169 239,082 17,935 4437 3.9% 576,623
2000 444,182 564,059 70,039 13,822 7.7% 1,092,102
2009 108,555 1,010,885 183,401 33,751 162% 1,336,592
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# 421 1998-2005 # AT+ M5 R B ¥ £ 7 B

£ I 4 & irz AT Ehi
Fréc < B £ iF AR 3
1998 ~ John Hopkins U- g NUS A%
Centre National de la Recherche Scientifique-1 42 NUS \%
Massachusetts Institute of Technology- NUS/NTU A"
18T
1999  Georgia Institute of Technology-4~ /i~ NUS \Y%
2000 U of Pennsylvania-7 ¢ A%
INSEAD-7 ¢ v
U of Chicago Graduate School of Business-7 & SMU \% \%
2001 US Naval Postgraduate School- & % NUS v
2002 Technische Universitat Munchen-1 # i- £ 4 & NUS/GIST \%
Technische Universiteit Eindhoven-1 4% NUS A%
U of Illinois, Urbana-Champaign-1 #% NUS Vv
Shanghai Jiao Tong U- F,'é # NTU \Y%
2003 Carnegie Mellon U-F 3 % st SMU \Y%
Stanford U-7k 1 & 1 ﬁ NTU v
Cornell U-%& »= ¢ 72 NTU \Y%
Duke U—%ﬁ g NUS VvV
Johns Hopkins U-§ # NUS \Y%
Karolinska Institute-# 3= 1 42 NUS Vv
2004 Australian National U-# & ~ &3 ~ #icI2 v NUS A%
Waseda U-7 5 &2 #L ? EiL NTU \Y
U of New South Wales- %5 & |+ v
Ecole Superieure D’ Electricite-1 #% NUS A"
2005 Ecole Supe’ rieure des Sciences Economiques et A"
Sociales-7 &
U of Nevada at Las Vegas-% < § 12 \Y
SP Jain Center of Management-F ¢ Vv

AL kR ¢ £ 4B (2010)

3% : NUS: National University of Singapore
NTU: Nanyang Technology University
GIST: German Institute of Science and Technology in Singapore
SMU: Singapore Management University
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RoEaFr Rt REL FIARA RS FHR T B o AT HE R
A2 30 @By S BT ARAE Y (Australia Government, 2009)
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BB T B o

3. B F - XA ThHE R O X e B DT AT RE o

4. % %3 gA%fﬂu{hédgjéﬁﬁﬁ%?%ﬁ’éﬁgﬁ
*ik o~ PEE S R R RIEAME XX (Economic Restructuring Shares)fe#7

v #73F E Wi» (New Singapore Shares) % & o

5 Ly f o é‘fﬁ’?-‘l,%: e R LFT4cd 2 H P 2 3 Medisave
Scheme ~ Medishield ~ Medifund ~ ElderShield and Interim Disability Assistance
Programme for the Elderly (IDAPE) » P B B 4 A F X 3| fFfp > 2
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