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On Concepts and Institutions Related to the
Environment in Chinese History

Ts’ui-jung Liu

Abstract

In Chinese traditional literature, what we may understand at present
as “environment” or “natural resources” is usually referred to the
“mountains, forests, rivers and marshes” (shan lin chuan che).
Considering this kind of materials, this paper is attempted to study
concepts and institutions related to the environment in Chinese history.
The paper is divided into two parts each contains two sections. Under the
part of concepts, the first section points out that the concept of utilizing
resources at proper time and with restriction appeared in China since very
ancient time. This concept, commonly illuminated in Chinese classics and
histories, had become one of the principles that guided behaviors of the
ruling class. The second section discusses the concept of conservation and
both positive and negative examples are cited as illustrations. Under the
part of institutions, the first section deals with the evolution of property
right of the “mountains, forests, rivers, and marshes.” The reform of
Shang Yang in the middle of the fourth century B.C. was a turning point
from “communal right” to the ruler’s prerogative of these resources. From
the Han dynasty on, the rulers usually take up e¢xpeditious measures to
release prohibitions on these resources. By doing so, the rulers could
demonstrate the spirit of sharing these resources with the people and to

counter against shott term crises such as famines. The second section
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discusses the evolution of institutions regarding the governance of the
“mountains, forests, rivers, and marshes.” This paper is rather preliminary
and many problems required further studies are pointed out in the course

of discussions.

Key Words : “mountains, forests, rivers, and marshes™; utilization;

conservation; property right; governance.
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Economic Development, Sumptuous
Spending and the Evolution of Handicraft

—— as exemplified with the Ming evidences ——

Kuo-Tung Ch’en

Abstract

Basing on case study of the Ming dynasty, this paper intends to
develop the following argument. When a dynasty was founded, due to
previous warfare, the existent technology was not applied properly. In
consequence, average productivity was low, and living standard could not
be high, either. As time went on, economic order was restored, and
technology was gradually better applied, people had the opportunity to
enjoy surplus and indulge themselves in sumptuous spending. As a result,
luxurious goods were produced in ever-increasing amounts to meet the
demand. In the course of such a development, handicraftsmen and
handicraft were better appreciated then ever. In addition, skill and

technology were also improved.

Key Words: sumptuous spending; sumptuary laws; dynastic cycles;

consumption premium; handicraft.
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M Levine and Renelt (1992) ©




86 (BB - RS RRFBIRRNL)

Et 1961685 HIDT = 0 B[R DT = 1 US4 » AFEAL=RE
REBERT - (1) 15 BLLEA DR SREEE DA A B LR
(hey)) » () 15 BREA L AP EEHE L A ABELE] (hey) > (3) 15
BREAE N2 B HE R NBELH (he,) - ATTEAZRSIE "%
BT ER , - RTEAMEE (IND) DISUS P A A e
ERFIRE AL BIE B AHAS S - IR B C A T 5
B [HTgE—] -
23 WEEHER

ANETS I AT E RN ERE - 5k RiB— R E TR
R R BRI R BB SRR AN S B R L EEE
FEGIAY © SSOMINA N ST AT E) (Ahc) BLE 5 Rty - 13 [3 1-1]
FAHRBE B Ahe, BHEEREG FEHEES 0 Ahc, Bl Ahc, HiE

U REet s OT) 2 1961 $ 597 > 2B RRAR HAESME o EXM
HE AN 1960 £tk AR R EREAERNEEETAREIBT X
BB AL £ £ 1961-1963 £M » £ B Yu (1988) #= Chou (1985) » B A4
1961 4 » o 3L 48 W & % &% SURK — %> 4 B, Nolan (1990) st Kwan ~ Cotsomitis and
Kwok (1996)

12 Becker (1964) LAAA KA RROBERBT  AEXHF QoMM (on-
the-job training) MBHFR T H) RESMABFF o LF > RRBFTAERHK
FrEATHOAIRELR L RIRRE A BT EH - Lk A
#HEBR EEt s —RERARARAGAN R EERYAERRTALE
#R-BREATAGE AP BREENT R TE > SRTEECS AR HLS
I RRRARINRME R ARTEARERFIALS B HEZMN
RAEETAMME > Bob » AXBELRERK T LG EA D KRR —54F »
PRITEFTRAARBRAL 34 AXMERADAITAXRERR A
Mankiw ~ Romer and Well (1992) iig T S A+ SRS H T HLLMES
AR FL54E > R Lee > Liu and Wang (1994) R$ B EH T 5 <R A LAY
SH e BA N K Ry o

D AXNBERAKERALEN > REBERRTRAR L LA EAFAR
o EBRBEZAL DA ARONREER - MEMMAL & 1-1] 8 [£1-2]
X o A FERMMEARK Al SR EoL% > THUREE
¥ 48 B & » 4» Grossman and Helpman (1991) » Young (1991) » Stokey (1991 ~
1996) » Gould and Ruffin (1995) » $& Chuang (1997) %35 £ #4¥5 & 34 o
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BREAEETEE - Wit R ERTETHEG 15 R
ACIEEBHES A b E -

[k 1-1] AHKAHEERROTE1952-1995)

Ay Ay Ay
C 007(590)***  008(G.I17T)***  007(2.57)***
Alab 0.92(4.00)** 0.69(4.17)***  092(3.95)***
ity -0.25(2.58)** -0.30(2.93) 022239
Ahe, 0.51(1.20)
Ahc, - 2.03(1.78)*
Ahe, - - 0.46(0.77)
DT 0.03(2.17)** 0.03(2.38)** 0.03(2.08)**
R* 034 037 032
DW %3t ¥ 1.69 1.70 1.73
White #3 ¥ 1221 16.32 8.89
ARCH (1) %it# 082 078 0.74
A 43 43 13

E1IERARLE
2k s Rl BT 10% 5% ~ 1% Rt KR TRE ©

B REEMRMEE I UA N R AR GAERE R TR - S AR
A58 - HHEA  WEIEEN  IRUERELEEEBATER
FEEWEERFESL — THEANORRERBEEMMESEIER
EFt - A IR R EFH - TEGEE AR AREE R ER
FEHHBREETRREE—RE - RTERBR (% 1-2])» Ahc,
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EpHZ White FEEHRH ARCH ST BISEHIEMBER ST 1Y
B Hit - RLEBRYBEEOER T - BTERAERE -

(% 1-2] AZEE (hcy) oM EMBRE

Ay Ahc, Ay (B4 4)  AyGE%sha)
C 0.08(6.17)*** -0002(134)  007(3.12)***  0.06(2.82)***
Alab 0.94(417)***  0.019034)  0.94(4.11)***  0.95(4.24)%*+
ity 030(293)*  0.03(223)*  -0.26(0.96) -0.08(0.26)
Ahc, 2.03(91.78)** - 1.34(0.25) -1.83(0.32)
IND - 0.0003(1.34) - -
DT 0.03(2.38)**  -0.002(099)  0.02(1.81)* 0.02(1.59)
& - - 0.72(0.13) 3.43(0.600
2 - - - -600.75(1.61)
F4it¥ - - F(137)=002  F(236)=130
DW &3t & 1.73 2.57 1.71 1.90
White 43 & 16.32* 18.54 25.39 29.78
ARCH()#:it& 078 60 052 0.75
R2 0.37 0.34 0.35 038

#1: A& 1-1)808 o
24 he, @H X R A FHETME » ARCH(2) =245 ARCH(3) =253 4 &
RERSABF - ESBE o
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B BTBNMEMRE - 8§ () ACERETET  SRER
[ 1-2] » F #EEHEE 0.02 - KEEREKYE - RIL he, #HEHEI&
BEFNERE - EEAEERERR - ARANERERINZHEE
IHF AR R —MRERE - EIEt - $H A NETRE > SRE
B F FEHERS 1.30 » REERE/KE - # he, HEPREI R
Sash M - BELL o BAMELUE A ABIRETT A DB EATE R
ST BIAATTRAIE AR e - R RSN - AT
et AR RE - TSRS BCRAER - EERRINEEH
BZAWE °

AN E R ESH  KEBERRFEFLULHANER
FRENEHRENEEDTRYE - EREBENANERRRHE
HithE TEMEENPE - AN ENRE  JERERRABER
FENESHEGBANBRERECEE - it REEE S E
FRERERANEARNE - GG - ABEFEIRAREHAA
HERAERERRFECB% WA S EL AN EAHE
TR E AR -

2 ~ KRR B

31 ER - iR - HRESLEERRE

AEiEH A EA S EHGETHRERREE - HER V&
— BN ANBAAEHFAE CMESTHERANRESRHRER
Bf% - B REBEESEREE (tationary) 751 - M43 ADF
(Augmented Dickey Fuller) * WS (Weighted Symmetric)Ed PP (Phillips-

14 Granger and Newbold (1974) 8 Dickey and Fuller (1979) 3t h dr st IR IE E 0
BT AMAE o TRAEANUGBERARS » 29 H g RBWARLLR
& uy & Mim M (spurious regression) FM » Eut » SMARITEEEHZAT A
S B I AL R o
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Perron) =T B - LEREFRFHFFIBBETBEEEY - L
Dickey and Fuller (1979) ¥ ADF /586 » 1SS EEE X HE1TLL
TEERR(ERT
AX i =a+7t+8 X, +2:-1¢5AX“‘+6‘ (14)
Hrp o« BRRISETE > 0 SEBEES > ARE—EEZS - (14)
ARRZUE B IA RS E S R IIBE E » OVELRBIE -
AIRLL ¢ A E 2 R SR SIEIE © DL AIC ¥:HI(Akaike's
information criterion) 3E{% AR TE 1% HABY -

HIRMERR ERELRA=0 - BTRIREA+0  f1F ADF Hst
EAREEHE AR RS - Fom X | BEER (unit root) » B—
IHEEHIRERGRS T (random walk) s K2+ X, SEFS] - %
BT IR E TR - EEHE SR »
WERILE -

HR o PR E R E BB & 54 (Cointegration) B{E < 1k
Johansen-Juselius (1990) E Johansen (1991) AY5MFE] LA RAN T ¢

AZ =T MZ 1+, 0Z 5+ +T A Z g +1IZ + e, (15)

(15) 3 AZ 55 p*1 HEINIATE - AR ERYBEIFS] 17
Fora b K8 SEEEE o SEEEE - 1 B—THER
AHRA B — R RESMECHORERE T 7 - fRIR Johanson 2 B AMEMLIE: -
IR TR (p*p) ZAFIEARMEMIER A & - AT L - Em
B R RIERAR -

BT 0 RE SRR - HREER R a R B - R
HERUMAEE » ST EE Y SIE RS - As(E
FR#R Pantula (1989) TEFEHEE BB ST B (trace statistic) FL[FEHLE 5 16

15 47 PP 2 WS 455 3 4 %) % # Phillips and Perron (1988) # Pantula et. al (1994) o
16 A {#4R4 Jahansen (1992) #FsEH4E M &) Pantula % A /& 2] SBR 9L 3 4k 2 o
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M RIE kK AR E » BT R EREUR A 3CRLL Sims (1980)
HIHE LA LEAR B 782 Akaike () FPE (final prediction error) $RE f%iH% %
MEB - A7 R VAR 5RI - BHAERBRERATERIEEE 818
SRS 8 HAEE 7 2 1 HHEALE (x >4 HD) AOSEE KHEMELES - B
K HE B BB R R - MR NEEEN®RE - FiKd
&%/ )N FPE ¥EHI S8 57 @ tei Y -

HIR » LA Johansen (1988) 2 f AKEPANLETEFETE (trace test) HiJH#T
B MR ST EAER RS - E5FR090TF ¢

Hy:y =p: A v AEILFERIER -

Hy:y=p

HIGU LM E ST RS ¢

LR =-210Q (H, / H) = -T Zf_m In(1- A)

Hepp o p SEEAER > « RATMRAOES - BEERFORHE

SAMMVTESA S HUE BY 1 AL NS LATHT > AEERES
I MA 2 AEAFAATH LA MY 3 AFXEMES  AEHA (FE
R, M 4 A EAMMETHEMESR MU SH (S A2 ZAEFLI WA
A REFRAR Y (quadratic trends) o L » B 1 MY S E A HEEXHAE o
RREF X ELART | ¢ AHHE M » X i B rank (i=0,1) » j HHA (§=1-5) »
4 M,, & Johansen $1 Nielsen (1993) sS4 e &2 S0UMHEE AL » o X
B8 0% B RARR > RIMAN My — 58 M, &E4ES H, A0k » PR ARM
PR B o

17 Sims (1980) M4t e 2 X % (T-C) Cog | 2, [ dog| 3, [) £¥F > Y AR
HTHREARRIER O AXEMMTHAEARRER T LHKWEMS
B CARAALBRHSTAFRMRRSHEFEAZREER - RERRERY
#® TH  J THA (T-1) £ 1 S eaBb b Bk » UBRF K B A5 T 8F
#oe

18 At RRaNVBITRETRET  HASSENMBREN  TREAL
BEEH AR MMONTE AR T EOHE SRS RSN RN
MR EERE R ERE RN A L2 HEo
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FH (p-7) HER - Bt - REREEARLT p [ERA (7=0 - £
H, #vE —EHERE - AETEERIRE p-1 HER - 158 Ho&m
BRELRBRE - B R - —EREEIERIEE H R -

EWBFEA LI - Engle B2 Granger (1987) BHIERAIER &
TENGAEA » TAEEIN LERZ B IEF¥EH (error correction term)
Eis I P9 | AR T FEAR B 1R (W4 BRH) » DL OLS 1Tl
Bh o AR IEAEAA - Jit - BE R RREA S EREE
R AR RIARIKE - MAREBEREEN VECM BEFRR
% + 19

i k
Ay, = Ei_la,jAy,_l + Y @ubic,; +¢,ECM, 16)

Bhe, = 37 Bubhc, s+ 3 Pudy,; +¢,ECM, an
(16) ~ (17) panasliy ECM,, £l ECM,, SRBEEmE ¥y, =a+bhc, £
he, sc+dy, Z FRAEE T * B8 b K d FTRRBBOTRIAIRR - Gt
RERWRMET a 70 B - BIRTANEAR RGP ECELER |
AORAEATB # 0B - BIFRTIEBWA G RE N TRANI R -

3.2 WEHR

B5  LL ADF - PP~ B WS =fEHEF B ERMEY ERE
B ERBR [ 2] ERREANEAEFARR > TREHE
EFFF > BER—RESEREES - Bl (3 2] 7TH - B
ANIBFRR—REN% > BREREF] -

HR > STEREE BERABBCETHIRE - HRRR Pantula
TEFri e B PR AU - FRB R (3 3] b, y BRI

19 xR EMFEMUA L BEHMEZ VAR B » Bp e AR 2 TR H A
Z VECM % o M dy 34 L SR B350 ] » B L& OB 151t 5 ik 8¢ Engle and
Granger (1987) x4 OLS B —#45 38 ik » A3 82 R MARE] -
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3 » BISEHRBIGRLIS - HREER © he, 82 y WA 4 > AIERIESHS
ISR IR GR © he, 8 y ARSI 1 - (HEMERY 1 3GFT
FHREER 0 ETES AR » BRSNS 2
BIERGRT R EECH - 5451 ZEREs SolE R isugs 150
WEL Johansen (1988) IS AMMATET ZBMEELTEMR  BRER
85 (& 4] - BFAIBE=BANEREETRENFELHENG -
W ANERRRENCMER RIBENIF KRG L5
R E BRAEMAEE - Ll LB RERE LM BIHEHRER » &£
SHIIRFKIET  HIRRA A AIBRES BAERYERGRE » 2
RS-

[k2] BERBELER

i3t & ADF PP WS

7K HE A

v -0.65 -0.17 -0.75
Hc, -230 -331 -0.01
Hc, -0.71 -0.74 (.43
Hc, -2.52 -5.40 0.42
—RES

y 2.39%* <20.47%%* S2.72%*
Hc, -3.47%* -51.43%** -3.74**
Hc, -3.84%* -45.99% ** -4.09%*
Hc, -2.95%% -51.66*%* -3.17%

1 B[R1-1#A-
2 EEB AICHAERIEAR o
3 Ry RAAHMAELRS . HCRREH MY REER o
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URHRRER ~ 8oy BCsmIEsIL)

[%# 3] Pantula fEFHEHER

p-r WAl A2 A3 A4 RAS
he, 2 110.05%  4454*  2291*  3147*  2122*

1 6.23* 8.55* 231 823 8.09
he, 2 12099*  41.40* 21.55* 30.84* 14.05*

1 17.46 12.52* 3.24* 9.69 246
he, 2 10530  41.80* 20.29* 28.390* 24 .38*

1 1.87 6.77 1.36 6.23 5.90

3% 1 BE 1A % # Johansen and Nielsen (1993) s4#i# A& ©
H2 MU I EZ3GHASLAAXKIEL6
HI3IRETFIRMERFRRMES o

[% 4] ##M#E — Johansen & K E4L Brak &

EaEZ Himaz madtd BEIE MR
y ~ he, 7 =0 y=1  2290(13.1)* 1 039
y =1 y =2 2.30(2.71) 0.05
y ~ he, 7 =0 y=1  30.84(22.76)* 1 0.40
7 =1 ¥ =2 9.69(10.49) 021
y ~ he, 7 =0 y=1  41.80(17.8)* 1 057
y=1 =2 6.77(7.50) 0.15

1R T A IOREERM » *RTA 10%MKIHKRT AN
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[%5] HZERAZARABMIKE

F A Ljung-Box & it ¥ LM(1) 43+ & LM(4) &3 &

y # he, 55.55(0.01) 7.59(0.11) 7.14(0.13)
y $ he, 46.07(0.08) 4.38(0.36) 10.31(0.04)
y #2 hc, 55.48(0.01) 4.56(0.34) 8.14(0.09)

1IRERFTHEPHE-

B ANRAHRERERER  AANERERLN=HE
& RENEMFELFERS K - SR AREEE
R > DL VECM ETRRBARETE » frHSRATT

[ Dy, [-0294 0200 -00027 [ Dy, , 0013 0001 [ ¥y
= + +
Dhe,, -2671| " {-9277 -0238| [Dhe,, ., |~ |2349 -0149| ke, ,

[ Dy, (2062 ) 0262 00041 [ Dy, -0032 -0000 0003
Dhey, {  |-15936| " |-1417 —0236| | DAc,, , 2.086 0027 -0169 2‘ 1

[Dy- [0218 -0001] Dym] [ons9 -0.007 —0.665][ V-1 ]
hc.!.r-l

Dhe,, |~ | -8067 -0253| | Dhe,, | * |1778 -0196 19964 ot

(3% 6] BERARBIRAIMERS R » RERR B AR BB
BUENANRAERCARE - BANBEATEERRYR W
BEHEANEFARBELRELMALERRNRE  LHEESS
HEHTHER RO ERESEE -
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[# 6] BARXMMERKT

o ALK S BmE  Faitd X

y/—he, 1 F=5.09* 4 Ho
he/—y F=0.08 #% H,
y/—he, 1 F=2.73* 184 H,
hey/ —y F=7.48%** 48 H,
y/-*he; 1 F=4.59** {8 H,
hey/— y F=0.48 #% H,

S5 > BB ERE R T A AN E R IR R R
BEWHERERS (X 7 BERERA ARG GES -2
H RIS SHE AR CEE SR IERMELSE
1% o

[£7] &M%
PR ELH A Ee &AW %
¥ ~ he, 1 hc,=15932*%y
y ~ he, 1 y=-0.08140.013*hc,
y ~ hc, 1 hc,=-101.887+9.072*y

BRI ERER B AMERERRRIR - XEFRF

20 RIAMIES (15) KPPl AT EMME > PP AMERLDT - AMYR
IR MR o HEEFZ A SR E AT o
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HREHFLL ENANRAERERRZGECEE  EESHT
HWANELFHRERRBEENVEERE - HEGNENRSE £
= FTRNANRAREBE BB R M TREFEENRNE R
BItR - BARERR B AR FIS R KRR - UEBEREF) -
BB XEHRELFTRRERE U LW ANEAEEENLE - 2
TR PR  MEFHE AN BRGNS H R A E RREWE -
AL - BARELRARRET A NER BB ROAE - 55512
HHFBEZLANEIHIREEGEREN  B= - ANBAER
EREZHFERPMRENHE  ARSHEHERARENEE
R -

B8 &

EfTRRERELR  ANEEEREBREHERARNEERRZ
— BEBEEHHANRAIHRERRVERERETESR M
T R T R - R » A 7 A RE BB S FRAYE T B 7 %
HEHFEBRUMER - SN LR -

Z37HR1E Engle ~ Hendry 8 Richard (1983) 3 AMEM: » #1T
ANRAERBERRANEERE - BERERBFUESHEFS
ANEAREREERIRERREE - HHHRHERRAHNEH
B ERE - WESHERRETBCRERES - FiF > D3t
ATBRANEFERBRRCAFERPBEWHLARRES -
RN AR E FHEEBRRH BT RIEEEU LA TEL
BETHEAILEMNEE  MEASHEANEFARBERRUFLLS
ARG - LHE2EFH TR RN BB R -

SRR 40 FrORREER - FBBREANTLARETR
PEEHRRRNEEEREE - [ - BREREEEFEX
TR LVNERTREFEEMBANERSERERREFE S
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70 BEEEASE - — T ERANEARRES BA LR - HBE
MBS R | ANZRSSHEANRE  WTEaREA
NERHBBRENVERER -

P&k — @ AR ARG

[P & 1] X AHHF (1952-1995 5)

ERLH ZAE &JEME Tk BRE
EBAEE 10 13.0 8.0 28
FHARE 0.0 7.0 26 1.6
WAL A o e 8.0 25.0 17.0 5.8
REAF A AL 1S RA T 4] 55 50.1 234 14.6
BEHFAE 15 RA DS 1.4 180 7.1 52
REFAFE 15 BA T 4.0 32.1 16.4 94
R XA RAARAREA B ILH 04 838 35 29

Hogkd -29.0 310 13.3 11.0
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Exogeneity and Causality Tests of Human
Capital Accumulation and Economic
Growth: The Case of Taiwan

Yih-Chyi Chuang and Chen-Yeng Chao

Abstract

Since the surge of endogenous growth theory in the mid 1980s, human
capital has been identified as onc of the engines of economic growth.
However as a country develops, the increase in income will also affect the
accumulation of human capital. This paper tests the exogeneity of human
capital presumed in the empirical growth regression analysis and further
examines the causal relationship between economic growth and human
capital accumulation using data pertaining to Taiwan's real GDP and three
measures of human capital over the period 1952-1995. We found that only
human capital measured by higher education confirms the exogeneity
assumption. The result of the causal analysis suggests that there has been a
significant bi-directional relationship between higher education and
economic growth and significant and positive Granger-causal relationship
running from economic growth to secondary school education in Taiwan
during the period 1952-1995.

Key Words: human capital; economic growth; exogeneity;

cointegration; Granger causality.
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1972 0 | 28100 0 28,100 | 100.00 0
1973 0| 30,500 0 30,500 | 100.00 0
1974 0| 25414 0 25414 | 100.00 0
1975 0| 35879 0 35879 | 100.00 0
1976 38645 | 13420 | 8232 43833 3062 | 2130
1977 57,029 5| 3593 53,441 001 630
1978 81,906 1,999 82 83,823 238 0.01
1979 105,715 4841 | 14,465 96,091 504 | 13.68
1980 103,970 0| 26359 77,611 0| 2535
1981 102,692 170 | 8820 94,042 0.18 8.59
1982 113,106 0| 4388 | 108,718 0 3.88
1983 121,444 0 73 | 121371 0 0.06
1984 131,850 | 18,955 | 35562 | 147243 12.87 2.70
1985 136,574 | 19,080 | 7338 | 148316 12.86 5.37
1986 149665 | 21,174 | 7558 | 163281 12.97 5.05
1987 125316 | 80,006 | 2944 | 202378 3953 2.35
1988 144331 | 87833 | 9808 | 222356 39.50 6.80
1989 123,152 | 94,110 | 7,741 | 218521 43.07 5.86
1990 131243 | 105207 | 2063 | 234387 44 89 157
1991 128,857 | 146,640 304 | 275,193 53.29 024
1992 145,572 | 162,087 77 | 307,582 52.70 005
1993 143,722 | 147928 | 4997 | 286,653 51.61 3.48
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AEE| 0 M | T H A | FHAE | L#A¥ | adgRr?
1979-91 -1.9339 1.1601 0.8899
(-1.382) (10.683)*
PTA 1979-91 -21.9642 2.7315 0.5557
(-2.702)* (4.302)*
1979-91 -34781 1.1150 0.1660 0.8816
(-0.671) (6.067)* 0.310)
1979-91 3.3404 0.6657 0.5603
(1.884) (4.760)*
EG 1979-91 -7.6301 1.5338 0.9075
(-5.092)* (12.951)*
1979-91 -8.8448 -0.1662 1.7962 0.9124
(-5.195)* (-1381) (8.083)*
19778-91 -12.5284 1.9851 03377
(-1.657) (3.109)*
CFL 1978-91 -9.0498 1.6615 0.5206
(-1.993) @411+
1978-91 -7.8249 -0.2622 1.8174 0.4906
(-1.132) (-0.241) (2.408)
1976-91 -0.5271 1.0449 0.9311
(-0.659) (15.191)*
AN 1976-91 34714 0.6502 0.9031
(5.376)* (12.624)*
1976-91 0.4314 0.7678 0.1802 09313
(0351) (2.754)* (1.024)
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The Development Pattern of Taiwan's
Petrochemical Sector: A Case Study of the
Man-Made Fiber Material Industry

Wan-wen Chu

Abstract

This paper investigates the development process of Taiwan's man-
made fiber material sector, and compares it with that of the plastic material
industry. The two sectors comprise the main part of Taiwan's
petrochemical industry. The focus is on the pattern of growth, the
backward and forward linkage effects, and other factors of growth,
especially the role of the government in the industry's development. The
study helps us to understand where the comparative advantage of this
industry lies, and relates it to the literature on the causes of growth of
Asian NICs.

The study shows that, across sectors, both backward and forward
linkage effects have been important. The growth of the downstream export
sector provides the basis for industrial deepening. On the other hand, the
state's effort to set up the upstream are crucial in the early stage of the
industry’s development, because the state’s action socializes the

tremendous risks involved in this kind of large-scale investment.

The state obviously played a significant role in this sector's
development, but the effects of its various measures differ. The state's
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industrial policy was more effective in its demonstration effects of its

early direct investment.

Key Words: petrochemical industry; industrial policy; growth factors;

competitiveness.
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Mo 81

PTA ! —F X (Xylene) — # — ¥ X P-Xylene ((PX) ,

—— [P X0.67+ B8 (Acetic acid) 0.06-0.1] —» &#H - FX PTA
(Pure Terephthalic Acid)

(ZH# 0.67-071 > B, 28 0.77 — B8])

E G . Z% Ethane 0.84-1.0 — 3% §. Z. 4% Ethylene Oxide ;

—— Ethylene Oxide 0.75 — Z =8 E G (Ethylene Glyco) °
Polyester : P TA 065 + EG 035 —— R4 - #

CP L : ¥ Benzene — ¥ &4 Cyclohexane 091 — ZABHAECP L
(Caprolactam) °

— CPL — BH#&

AN : &% 1.05-1.15+ £ 052 — &%# AN (Acrylonitrile) > B %,
J1i% o

AHARPERBLEHLLE




144 (B & - Frig B HHIEREL)
M 4k 2-a: BB PTA S RBRKALEREN
B4R N
A PTA (¥ 4 ¥) i #
1976
1977
1978
1979 87580 PEPRERER > FAMRE 1S A
1980 172745
1981 172939 AR T BEAGREA 10X AH
1982 200810 b EFRRBE AR RE AR 36 KA
1983 373004
1984 433820 FERRRBELA  RFAREL B LA
1985 478191 FRARBAAR  REEREMS T ELH
1986 497500
1987 499800
1988 495300 #1bsk PTA B
1989 582800 PERFFBTR  AFEREL TSELH
1990 797600
1991 1008895 FERFRBTR A A 100 % 2
SRR A 0 F A 20 ¥ A
1992 1303258 RE-PAMERTA S FARIHS 285 350
1993 1633475

AHARR (D) FHERAGHILELE
DITXAEFLERR
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Mg 2-b . #% EG B AHAEREH

P40 D
& £, EG (A ¥) i A
1976 17600 TR FAES DN
1977 42000
1978 47731 AW EREA  FARL 125 K2R
1979 - 112839
198(){ 128680
1981" 150691
1982 117313
1983 147761
1984 186152 ABHZMAEA - REARMA ISKHAH
1985 215971 PHRRAAR > RFAREBI0ELH
1986 218728
1987 195339
1988 197057
1989 206473 MRS AR 30 F AWM
1990 164011
1991 171877 RBRAR T » EERIA 175 K9
1992 171867
1993 160942

FHAR () TERBLBLELR
Q) TE/HEFLEFR
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Fiék 2-c . £ CPL ik A £ 5
B o
F R CPL (4 %) bl #
1976 475 TEBBREA FARS KAH
1977 16300 TEBGMAEA FALSEAN
1978 36614
1979 55264
1980 73327
1981 77736
1982 68040
1983 77248 FERPIEH FILAKAELE  FAE 0K AW
1984 91325
1985 106993
1986 106004
1987 103928
1988 101762 &1L 32 CPL i
1989 102784
1990 107544
1991 109203
1992 102407 TR A s FALME 11 o
1993 75130

AHABR (D) TPHERBoHLELE
Q) LEESFLESR



ERMTERARREN — DARFEERES 147

Bdk2-d . ¥ AN RBRB AR RHEH

R A ]
i ANCEA®) # #
1976 38645 PR BRAA  FAR 132 %29
1977 57029 B b K Ak Bk A
1978 81906
1979 105715
1980 103970
1981 102692
1982 113106
1983 121444
1984 131850
1985 136574
1986 149665
1987 125316
1988 144331
1989 132152
1990 131243
1991 128886 Fibm om0 &2 AN &
1992 145573 PABRAA FARITIELSH
1993 143722

EHAR (D) TERALHLELE
QITEAEFLESR
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Remsss 8F - XM - Eib

B SRR R RS
— (A FAEE

# =

N SEMRMEE T LR R RBIE R - R RSB E SRR
RIBEFEEAE T EA R EE R E RS A
NEB SRR AR - e B IR KRR - [ — SRR
SURUEIIEERS FAOR FaRE - MBS BT 1960 & 70 FU
s > ARSI ET © TEE] 1980 AT BHRE RS IR A A
BRSO » M7E 1990 SEARRFHI O EART « FFIREATIL
— BY AT A — e 1 - R R IR T — AR By \ SRR
B - BRI I b R R AT

Meks BB b A WAL -

*EEMSIERA T RARRERFRAATRAEREE o AEXNSHR
BHRANRX GHRENTREL  LAR-GEZREOTA  LEHY
HREE RBBARARARTRHATF LB o AFERRITAR
B Aoy R HMFEAY o

Y e rHEREANERSAEER

el EXETY T-F ¥ T
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S @A

—RMEH AR - FREEST R T 3 BZ A M B.5 | A B o
FRAR - [L—RITVREBBRERE - RRBTERRENLIE
b - RO LAk T TRAPIBER AR - SEE FALLBI R R i
TREAE EF - TRk P IR - | ARt Tk » 72
AREPR G T HA R T RESTELRIE 1 T I« ARTTT F MR B EE TR D 51 7
% » FELERLIURE - SN S BR T RERBRESR T
wft - HER B HEW i HE - TTIREETAERRR -

ERHARVERRS - B AIIRR MR - RIS SR B
PERVAE - IR EAE R BRI B rh S A - MR
BIR MR - 30~ DA E A BSEREIS TR R » falss
AT ENER QPRI TSEORIER BT (R — RS ES
RARDIHE TR - B L NEG - 2 — (BRSPS AR A & AR
fig - TMEEESYISIGHMBR - WA FE TR HEARE -

BEARRY 1776 £ > BT RINWBR T - i RIRATSEIDEE —
TEfRFFBIRTAE - 18 HACHRE - RETEAARRE LT3 TR A
LRt SESURET T3 A N OREE S0 T34k B %45 (Chapman,
1994) - eRFfHERALE - BIEXBRAAEANNSSEHEBES Y £
REBR TR IR T 3L - S BRI ATAR I B B TR TR
Bl £ - PHFIRARSER - /MBI T T 2 Rg Tt - AR A 41a0
BT - B R e -

EEEEEE RN T E05 3 S TR AR R

FhG - BN B R ARG RUIRETEE - HARKR R IREN Y
FELUEHINT » 72 1950 AR EA R 1960 SEL4T4T » (EIERA e

L sg 4644 % 6948 % » Clark (1940) #= Kuznets (1957) % 42 5% 98 o 4 M s T ¥ /b
MM 23 L ey T B £ Rosenstein-Rodan (1943) e & 8 R4 Y, 69 12 3448 20 58
# > 7T % A Matsuyama (1991) & Chen #» Shimomura (1998) o
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Mo E—EE  MERE T ILEREERERAAR A TS
TEHEEEFARTEER 7 IOEHRE - 8% Dt r
BEBSER 5 B B AR AP B R B R RS BRI R HOE S
BE 33 R R ER AR AR S IR HER - CEAR R PR H IR WIS
> JHES T RIIHE (Long Term Arragement, LTA) - SEEHE * £
1962 LFEBRINIEE BAIRR (GATT) 5epk » LRMEFILESEN - Y
LTA BYFR#] - BEEREEEaN A CREFRMNEE - Sl
MR 0 THR A TSRS, (anificial fabrics) - BRI —HRELE
HERER - EIRA BRI SRR IR A E RO
HAF 1960 FEARLBTE M 1 i8Rk - MR AEBIERHRRRIRR R
BRE > H VSR T S HE R RGER IR AR TR -
BRIt » ASERRHERR R ARET B AR TRBERE Y LR
TR S  PhET ~EREEENAE - 2

NEME TR EFTR RN - MR ASMME (man-made
fibre) - R FSR AN A SEMMEATRA AR RAE - ERH TN
TR B4R EMEAIRUR - R T BRI ERMEE R - 8
MBI EEZAT RS R - (BT 1984 ERIE R 2B IYREI AR
HEAEPER > MOAE 1989 MU ER N EEIE L ER TR
EREFIBEARNEER - 3 I— BRI EBERTRRE
8 W TRETENEITHESR | REE 1980 FAPHRER
SBBUEE IR ANESE -  HiBRIRETEBINS DREESR - TA
ERETEBNERESE - A BEITHRIES - AR —EHE
Hy  BIS SRMETEN SR RARE T - HESHS R
WERZE - BRI IS TR - HANRELE 1950 FEURE] 1989
SEH 30 £ER - BRI RS A ABEETE - St BEiTieERE

2 H MG WM EATRILF A A & 0 4 R Chen (1996) ©
3 3 #4 & % & Japanese Man-Made Fibre Handbook « % =¥ » #1 BB -
4 $ Wy F MR A Taiwan Statistical Data Book » 38 & F#H R R A # Major

Statistics of Korean °
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REBER B HES AEEBYRE - ACE BB FEECE -
HMmMME AR RITREEABEEN =48 R L
(polymerisation) » %% (spinning) FIFEfH (stretching) » B ARZEER I
A EEEA - S ATSRAEM AT HiEEHE - S EEEs
TSR - BT A REE S ERAIRE T R R T - ST SRR
BT A ARERE - LR SRER - o S S B AT R Rafa i oy b
B Wt LA— S SuR s SEI T - MERI SRS o 0 B
I ERCR R BT E  WSH R RE -

HMRVR R - EMRRE —EAN TS FiiaE - B
7E 1960 F 70 FAURF5E RARKBRSM AT » {E7E 1980 ERBIFRAEK
RRBSTTCR S F A B B R BT - AEAE 1990 SRS
i - ANIEMEITRTS [ - TR AR RER  HSER
P F S B SRR R RS SRR R AR
BHTEEN TR TN TNEEE - SAIL - AFRESTLL
HFAERIRR (1) ERA— SRR A A S SR A AR
HUARER © (2) EYFEREE TR SRR A RERE -

—nE > FEE R —EACIN TR AR - TRIRRERE R
L > FRRICEETIARAAR BN, - PRI R O A SR - A
TERIAELL R L E T BRI M A 3 - B AR S -T » 7R
A SCERBRSNG [HELHT - BE R B R il T (LR A B Z 5
BEMZEHFR A RNKE  EE TSR E R -
EERMRFERE  DURHS HERRAN S B ERE T FTR
Ml - BEACERRAE AR BAFAEA - B HEER LA
FRERNE IR RBUIT A G5 W EEE a0

SHMBZMMYMYHKN > T4 % Enos & Park (1988) + BEF o
CTRRANSERG LS BRNBTEEE R, H454% © b » Wade (1990,
S
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FBRREME EREARSHATR T AR T S
Hss e - RFTECE #ERHE i AR R E RS - RIIRVHERIR
THHRECR - LEEREEREETRENTEEER - SHEmRE
BRI T R K A T EN B RS QiR ISR HER
EFBETRVBFZEFRER - FERENEHRRRFENRERE
(A0ZRER ~ ENJE ~ LA RE) ST AR 2 #E R EL Ak R S iy R 5 TREAY
R S eBI TTHEAET ARG AR - R E LA R A EiE
LS EEMRRE A RO - AL EEEERT R
MNERRERTS AR - R REEE  RIREEERE
ﬁ °

SN A R AR RE—F - BF R Djang
(1977) > SEHERY Wade (1990) » Chu (1994) » Z58Hii5 (1992) B2 Chu J% Tsai
(1977) % » E@EEEHA - Djang (1977) L EZAERMUME B O ASERT -
IEMERGE T 1970 B A SRSEAVIEIT - Wade (1990, H 80-81, 90-91)
BIFESMR BT SIS SR E R - HERGE T AMRIRE © Chu
(1994) RIS A A ERHEE BT BN ERERRBE YA
ERAE - TR (1992) I Chu B Tsai (1977) RIEA RAMERES A
MR E(E - I EE ST EE A ABRRNER  RE LT
OSSR - LUK BMS T B R R R B B - AN B Sl s R
8] » A3 B LR R A B I B T B ARAIRAE - iy
RSB ETHE @ WEEERIE SN RN TEERA -

RYATERBINT - 72 TEI - RFIELIEY - RAZEAER

THAXRBRELCHF BRI EeH - 23 o8 4565 B8R B0t
#: ° {f|4w Fransman #= King (1994) A # R Z ¢ R B EEH R BT 0
AWM EROXRER Y RESRARCF G o FLLAXMEFRAFTOH
Lau (1990) % > & ¥t &5 ®# Levy (1991) ¥

B b THEey Ty » AT A4 AR LA B Mfo g MUY o {247 2 R fE o SE R fE
HXHR LB MRl > SR~ L£ER (facts) » RAEKMIELHT Akt Fik
BREEMAFAR - S FLAEE > FXLEAREHER o
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HEE AR R R R - B8 TR A SR
B RS ERRIERE R RSB ENRIREE - SIS
Bl R RAY— s 6 BRI A SRR B A — LB - 3
TR -

Bl afE—g Gl M BAsEBY st E

%

35

1952 1954 1956 1938 960 1962 1964 (966 1968 1970 1972 1974 1976 1978 1980 1982 (984 1986

RHRE . PERAGHHERRIE LHE o
H O GRARAGEBERARARE SRR | LR AR
R RUREKRBBREOHAA
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B2: af@s2 oM RS EAXBHEEPHLE

Yo

30

l-II---ll....

1932 1954 1936 1938 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1930 1982 1934 1936

KHRHE ©1952-59,1960-61 » " A FEHZ T, o £ 18(1)> £ 19(1) - (BER)
1962-63 . T &MWL  RIK o (SHERAEMR)
1964-65 . e HAEHRA
1966 . " P HERBE= AT HFWE—AHNE, F15(1968) » 3 $(1986) -
1967 " P H#AFzHHTRE - (BFER)
1968-72: " WMELHLERIAH, » FABH o (BFIHKIA)
1973 " HEBgFAE, > R 1S Ko (ZHA)
1974,1975-87 . " HERLFLSLF AN, B 230% 0 RE 236%K o (2 HA)
OB GEARLGEREERARESHAE LA LERH K LEUIERRF
E&Hmmk o
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B3 R oRsltiofz ks

FH R R . “Taiwan Statistical Data Book”,1989 s % 11-12(1961-79) »
A F 11-13 (1978-1987) » = 4 B Ed £ 11-12®m R o
o A LGSEARAGEEBRARESHAR | LEALEHH
¥oLEURERBBEESHAK
LHAKEAROSAXAR AR ARAR MR T H
BLOLEARB ARARAS =BT > AR ¥
49 £ 1A A Az R AB i 1009 ©

=
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B~ AERRME AR DUR R

AR » TFIT M \ERAME R E B L5 - 20
R - EHFNRARBAR AN S B A R AR IR A » R RS eRiAmT =
MR - 85 B 1 R 2RI AMER —aarER - ERIER
SR IEE RS 8 E L E - REFIHE A EES - ERBEM
SRS P BT - SRR TEARESR - RIS EE - 55
AR AMSETAAE — R T R RERAS R R BB LA R - WA
HEBEAILEH] -

HESRE B AR BT EETE 1950 SR FHARMRER R » (BHEHM
TEERHRE A B - B0 - 1952 4 IReEHOE SO
#J 0.75% (Taiwan Statistical Data Book, 1989, 7% 11 ~ 12a) - SR AL
HoA EERHENCE R RS R bR ARef3EEY O TR i
e/ NGRE T - BLAE 1950 FEARRIER 1960 AR FTHAERIRTTHICI 8
IRECERAVEED T o 7E 1960 EHHIRENRE - B 3 R EEEZRIL
O SR COERIEL B - BT RIS R el BB B B HY » 4GRRIREmsERI O
R CTRYEEBIAE 1961 £ERFEIER] 159 - I6AE 1967 1% » fliR&
KEHHOES » A HIEE—ERR 20% - HNEBRIKIEEIE
Hiks » DB FATER 2 B Saki - fBlF - RUERL  HHtAmRRARem3E
FITGEAR - (2 EEEGIE » E T EE AR R PR
MRE BRI -

EEH ORI TR ER T B E - —2IRRR RS
MBS, - B MBS S ASRIRET AT T B R B
HERHRBLT - B SEEREIELE - & 10p - FIH 1957 454 - feikan
FONERAE B AYH D DU BARSIEE B © © FRe—rh B A thEE - LR
I8 S B TG NG B R - ] 1957 SR 1987 R =-+4FfH] - R

S HAARHETAAEHTABRIHRHL BASBERML Bk — 2%
HHLHMER °
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BTAIEOEINT 491 5 > MAERMERREABENT T 37,194 £F -
RSO R A ES M - AMBERIZHAFREDN - £ 1957
I A TEREAETRRATEY O R o5 A B A SRR AR I {ERY
799 » ELTE 1960 FEEF YK 2096 ¢ SR H EELAS - AGERRHERGRER
BOH O EL R RIFEHE R AR R - 1968 I HILEEIAR —2F
£ 1970 SEEFANRY 70% - SMfiAE 1980 FAHKL 809 -

A1 MGBHAASEBGEE H o AR5 H

TEEGY
1557 1960 1965 1967 1968 1970 1975 1980 1985 1987
LI 58 583 1498 2580 2707 4344 9431 23988 23549 28498
AR (B) 5 126 760 2008 3682 10566 44200 116816 170,160 185972
BAA+B) (%) 789 1778 3366 4497  ST63 087 8142 8286  BI84 86N

RHARE TERRER R HHRITFHR - HERMET

BN EBAEEAE ERE O EESEER N SR
MERVAEZEVE ? H oo g ? — BN AR EEREEERA
Y5 (R SRIMAK « A2 28 A ERGERRSL P SRR PR AL - AU 5
#E o FOAEUIRATEN - GBI (cellulosic fibre) DUR SEBERRAE
(non-cellulosic fibre) : F&TE B (rayon) » BE QG FEFERME
(nylon)~ % JCIRFEHIAE (polyester) » DUR IR IAIEHIAE (acrybic fibre)
BESR 2\ ERMEASR AL BNE - TR R REE R A BN
o8+ {ORIBELA S Ry - HREHYE2EED - MERIMNAAER R
IR INGR  REIA T SRR KRB B —EH



M SO RRARE | —EIRE LAEE 159

TR - P T SRR EENETTHEE - 052 1957
B LR FE IR AL - 1964 FE 4 EE [ B 25 TUIRERRRAE  WAE 1967
ERRMGAE RPN - At - EM A - EX CRERRRER
ER#E & (backward integration) B9 RFERE < 11 HEE NBHTRERENSE L
1968 F-1% 2 4 ORI (RR 1) BB TRNE A
R ORISR RO IRER » BRI A EREN A BT R BT - 3R 2
ENESELPURE A SRR - EIFIAE AR E IR - IRFIBH . Fre
B SSRRAERY A - A 1967 B 1987 9 -4E0 » FoRE AR - TOfE
B e A S B ARSI PRI 0 T REIR 33 £ - TS T IRESEERY
4 RIZEFERIRTHART A - BN T 24 85 1% » R -

k2 miEASZAF

T 2%
1957 1965 1967 1970 1973 1975 1977 1980 1985 1987 1589 1593
% 08 19 24 26 50 49 69 78 122 120 153 131
£ #i ¢ 08 8 42 41 63 77 109 135 174 193 243
RIEm & 0 06 2 14 57 136 213 349 755 1076 1192 1753
X & 0 [V N 6 28 35 63 99 133 141 145 131
" & 08 204 341 88 178 283 422 635 1145 1511 1683 2258

FARR . A FPEZIHE, £ 1903),30(4),50(3),59(6),69(5), 79 (). &
84 (5) o (BET)

10 o) g5 32 4% 48 & & 1980 4%, 7 Romer (1986) & Lucas (1988) ¥ H# R i 2 A M4 &
YA ELEH I BRREEER > KA TS F Chen(1996)° HH ERH
w3 B &Y SR B AR 3T 0 3% R Chan, Cheung & Chen (1995) ©

11 4 B Chu & Tsai (1997) #} 6 ik S R ey 153t o
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S8 GERMEE MR (B SR TS LR
{AT0E 7 QIR EFEREVHAGTI A BIGINAVEE - MM LL B AT RE 01
HAERL D R S A I EURR T o R »
B EAEFEAEL - BIFSIEES » vk 3 FRPIHHE F BB R E RS
BUEIRE - RIRILRTTA] - AR ZETE 1970 8 BN ET R &
M EE AN 0.8296 - {HFE 8 SRR/ 1978 FERRLL 4.029689LLBHE
RBEB R BAFMRREIRBEAREER - 120 EEERSER
R A SRR B B ¢ 1979 SEAEBUERR » 1984 fRABRPE
1% - 1986 fERBEERT © AT 1989 FBEH A - R ER NSRS
TARNEHHEEER - 1993 F - BB EBMENE LR LILES
12.23% -

RIHREBABLEARZ AR B ERGE

%

1965 1970 1973 1976 1978 1979 1980 1984 1986 1989 1993

F 17.83 2620 28.82 26.48 27.18 2795 26.30 21.77 2027 19.12(1)  i7.61(1)

q & 16.15 17.87 15.56 13.24 13.22 12.65 1279 1180 10612) 935 873
= % 8.63 8.68 8.51 7.42 £.28 621(4) 606(4) 572 545 511 4.56
W 7.56 7.66 734 857 832 7.95 8.74 883(3) 853 8.24 481
EN - 7.12 7.23 6.35 5.11 442(5) 334 316 246 1.69 132 131
K AA] 3.49 4.81 440 4096) 330 331 108 3.5 3.81 329 315
* W 4.00 380(7)  3.56(7) 282 283 2.13 188 147 1.19 0.87 0.57
* A 0.698; 063 na. 1.50 210 233 238 531 626 807 10.35
EE 0.129)  08X8) 1608 287 4026) 3935 446} 6T BSH(3)  9442) 1223
& #® 0.04 0.61 1.09 2.74 341 359 411 513 555 681 862

BIOERPHORFAZGERRPOAE R o
na. ZFEAKEEH o
HH# R B Japanese Man-Made Fibre Handbook, Japanese Chemical Fibre
Association.
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TEEVIRE AGERRMET NS T RERENER RN AR
7% JHIER S S EEN I - BB U RERSRE T S T
FEEF] - HFRIREBR IR A - F+ 4 HY(HEAEFEEF I ER K
HEEE - RRTAEHEEL - BEERE 1975 EBER SRS
HITIREERRAE 2 B - FETRTE 1980 FFAEHEVEE - 1985 FEEMH A »
WAE 1992 SFEREEBER @ MR RE AR % T IRES M JLIER -
WL URE(L M REVEHELS] - 7F 1993 FERFENE 17.08% -

R4 EEERBERLAHEFISERGLLE

2%

1975 1980 1985 1992 1993
£ 40.45 35.29 2331(1) 1637 15.76
8 & | 1325 1221(2) 1003 757 6.99
& & | 10423 620 491 3.73 3.47
+ 443(4) 682(3) 1157(2) 1656(1) 17.08(1)
& 8 0.52 541 7.83 10.39 11.26

B HRORTATEIE P AR o
KRB RE3o

AL EIVREE - AN EEETREBERAERI NGB EE
B - EE7E 1957 ELHETEE SR LE - (AEEE - THR -
AIFEME B CBE A B S0 A SR UL - SRANTEREm T P i
A ORI ER BRI R - £ BRI TIE R AR R
S B N SERGER T B RR IR I ? B0 s [
FIEEHT ? ERARBRAERC ? PRI HEIRA -
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£ - EMARROWBLL EERRERIEX
WEE AR

f£ 1957 - EMBIGEES -HEASBH 28 - BUREEBR
Bz R SR P IERRARRAY SN » 1F 1954 FRIE GBI EER
HWEYI TR - RS ENERT » RENFRETR  BNEETE
Von Kohorn ASERRHERRR] THE/AE] > f4AHIRY B0 KRB
3 - STFRL—FTRE TR - ARBSE(ES1F > Von Kohorn A F]H
O axak fife B8 LR - AR —aF LK - It—5
F - AL 7R A GERRME A | » TESR ST - B ELRRAER 8 -
FIEURRE BB SR - SN BIRRMA (PRABAF 0 1996 H2) -
2ERIMAE 1957 IR AR ERE - PR AESRMERER T 2L
Feditiy LIREE - BRI - —EE 1957 £E > O A AESERL
BRIFEA T AL T (Teijin) © F& (joint venture) FE 71 - T+
PREE ST LATIAR -

1E LTA BET » EWEOHOMGBRSTEINBHELR - RE
1€ 1962 F » BN EFBR A G 5 frh EEPBA R EIRERIL
— (B4 ETERAIAT] - ILENEHS A 89K - i AR
AERW ARAZHUBREKRS(E > HEREESRAHXEY
Chemtex /5] 7B {8HY Zimmer 7\ SR EL i #5285 =0 (licensing
agreements) * [MFELAGE TG - 7T - BEOTHREATE 1964 4
PRt FEICEE - I PRI A SR AT AEESEEEFRBHHEA
WALHE  SERFER R TR R RS - ZTTREES
HME o th— G EPTHAAYEERE LS - IRTE 1964 LB EE - fIME 2 -
BUSEIRSE ~ FERE - M T REEIE TR b 198 T — %

Rgmaaitdf—RASSRLAY > AREBETRAOBEN c 2FHAK
— PR PPl AL A ) ey B MR h 3R o Wade (1990 + H 90) #4 + B ASEA
SR ARFAHEAR HAERGEEAFELBARDTLRFR
BITALBERGER



M EBENRRITE | —EEIEE LRRE 163

R LREVE ERIAE -

B ARSI TREORIT - TTEEE A S MR A 2 e — 805
o BB ERZMEES  ESEERNT (EEHR) - 7F 1967
SR P B AR e S R AT B i SR P A « SR » B AR ey
AR - A EIYE 1968 AT A E A HEAL,
FR/NE] (Asahi) SRBD » BUSHATESME » QIH FIRATmEmR - SEREA
BRI FI B B ARG R R B3R TR - (B B A B B AR R B
BETTRY 0 BEEL RPN A ST AN BB -

PRIELE] 1968 £ UGS EB A E - HiF—BAGEH
AESE— A TRRRVRRAL  HE B BB ARRE - TR S IA TH
—{ERTHORRAE EE SR AE  TSE YR R MBS ISHEE I AGE
87751 » Lo —Ariiienyse - EELAE 1970 560 - BbE 21 R ASHE
FERAL » MFE 1976 45 » A 38 KERIL - 3 5 FIH4E 38 L H]
BT ~ BTRIFAIEATE OB - UGBS (e 7 SRR - iR
514N FRASRMEFTRREUR S R R HRRBH - F 4R -
RENFRABIFIHAF 2HM3IEK -

EE NSRRI R R R _LNCTIER] - B R A SR
INEIAE 1957 LA > B 1962 B 1 - RSN T -ER
A TERBHE FE SERIHE — WL -

ERIE FER B EETRER - IR R IRET R BRFE )
BRI ERES - Kt ERFZMITEESE - B—EEHANEEE - A
EMMEERTER SRR LB MERIBHT - KL ERECK - HFYNE
EERRE LoYSH > L LTA Frsschm))  BOFRILF &7
1962 S BRI EHIHMEN T AR T B ST e LU e LA A -

LBy iéhtts @8Rk PVO) TR > REA 1957 SR A T ABAR
A E W KBE o RANF P EWBIE (% R Wade, 1990, | 90) o 1%
RAAEMUBETFTRRXNHIFE o
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£5:1976 £HT & M AR KB R Z HARR

A% Ly ] 123 ) AEEH 3L & LIk Siiis
L2 TRAR Van Kahorn/Teijin xi8 EE s 2 Ty 1954/57
&1k Mayrer %+ Heaiew 1987
R e 1 Chermiex/Zammes Almis e 1962
RELE 1 Zimmer Hik kR 1968
RETE Dow 1Y H ik 1966
&k Zimmer Hik ek 1967
i ibl1 Zmes ik E.EE 3 1968
:E:Uutz Toray 2% Hgeu 1968
K AL Inventat uigi PR Y Hen 1969
AREER 2 Zmmer ik Hgax 1969
E R Didier/Zimmes LT I E ) Hapen 1972
ki Chermiex * Harit 1973
L84 E 1 Zimmer Hik o Ha 1974
X 2 Chermex % ke 1974
LY § 2 Karl Fisher % Haren 1974
o SN Chanwex s Haa 1674
3T 1 e 1 Tegn a% &% 1964
hEMY Zimmer LT 3 o 1967
EELP 1 Inventa ®+ Harien 1968
e Heichst LT 1 e 1068
etk Didier %L Haien 1968
S 3.7 tnventaiLuigl e T Ei25. 8 1969
LExs | Toray 8% £ 1989
X ML inventa L XS Hariea 1965
EPRLE 2 Zmmer Hit Hiren 1969
T Chamten1Cl Ri% Y £.1 ] 1972
[X =X Icl % Hariem 1972
&t TmmeeAnventz LE D TS Haien 1973
Avim 1 Inventa wE i 1973
RS Iventa %t HeanieN 1073
EX R Iventa D Fre 073
EX Y1} Inventa 31 Eite 22 1973
j2 b1} ZimmerfiCt Rk HaIER 1973
EX T % Zimmer i HHien 1974
L. 2.1 V3 Inventa Bt Hewien 1976
3£ Lulgitnventa LE T Hurien 1976
Ll &n Formasa exiak R & D/ gk 4 4 196111968
Plastics/Asahi
T 31 Mitsubishi Rayen B4 &% 1970
Lo b5 M, ¢} b3 Hoaien 1976

32011977 S R o
2,1983 S HHHEAR o
THAR  HHRLEFE SHEBRFAER
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B ERERLGERRITRIMENE L E A LIRS (ALE
MA - —EE] 1966 & - FHEERRAMEZLALTMATCENE
ETY - EER RREINAR —ERRES - fEit - ERFFSFRINA
LERIATY - B 5 PRIG ERATFD » LIRS -

HIt - B A SRR E R s ERE - BERERAEEREMN
AK 1967 SEBHE - HAREERT 1967 5 34,000 AMF » BHE—X
F A AT 6 SERIRE 5 5% - % 178,000 A0 ; FRAZTHFAIA
BE RS BB ELAE R AHEge St RathE A
F16% (RFR 2 k& 3) - R ' MRAHGEAEEEERER
T REAITE - HRERHEHEET ST ETREIIMA NS ESE
18 AR SR - (HEHEERER  TMERERARER
B ARRTTE T R ENER T LRSERANENBARS  ERF%
HEESE RS REGHLEMQESE - [t FREGEL
SRR IER LT RS EHLIGEE - YMSEAE—
SRR R RS H - SHEEF - BUF/MEBERLIRE BN ARRY
B - HEERE REES TR MR EDAERRERE - &
R AR L R BRI RREEGR SR HEREIER - HED
FHEELHEEEROER - SR EEERICEER  /E THRE
FRE R RAVERE - 1980 FEEM A SERAERYE BSEE 635,000 oM - 5
HAER 446%  HEEFAEARNAEHMEMLER (RX3) -
B ASERAE E  R L (BB RRME E E I R DB R A F]
TR A AR LIRS » DR GEAERRY £ EE DR LRI ETE
BEFTRRAYCAIRRAR (caprolactum ¢ CPL) (11 1976 FEREEAC FE
L TAH) » AESITUREFRFREIME —F 3 (pure terephthalate
PTA) (411 1979 EBRM TR PEFIAT) » EERAEHIBEENA
$RIEBE (T (acrylonitrile monomer » AN) (%] 1976 SFEEERISERK < HRA

14 Lo R~ AR RBEEEE o R KFH AR 1983 £y THEM >
PN SoE S TP Y 3
15 g uh ~ M2~ A%~ ARBAAEIYN 1977 S AR ERHBT o




166 (RERE - A8 ECHREIER{L)

WBAFD  UREENE LR (emaERR) - 281t
—FL AR - MAEET A CEEERES - 5 1985 &
RERBERTHRAEE (RE 1) - RUHEEEOARWENELITE
EOM AR - MELRESY SRR T RN
7 o

PAE R EE SR ERRE AR 1980 FLIRTRYRRE -
TEEEIRFTE R TR - BT B PAAER RN - BRlEM
H ORI A Rl 55 BT - Heg B s mRBAsEIERH
BRI » 7655 5 A HEEMRET - Zimmer 55 - {5 121F + &
X5 Inventa * {5 9{H + B EAL 5 {EF Chemtex ; K5 4 {E#Y ICI -
RS SR AR IR B - E RN SR R SE B - H AR AR Teijin
1 Toray H 5351 2 BARF - THas (A9 7 =0 KR AR -
[ERESRRI 2 ERERIHE 7T =, -

1980 (%% - EHCEEREBIIA AR A ER » A8 EiH
i (% 3) - BT 1 S A ERIAERE E A PR SRR I
IR T - EETURRAE » TESRARNE - BRIERRME RSB T2 1980 51X
1EME—FTERTHIPIF A - 1985 £ - BT (GRS EmlEE)
BBSRAAESE H S SR BT A PE fE RE R IR AT » BB R Ehay Al
T o [FIBRRY > 1988 SEIRMERRMERURBRA T B SRR SRIT 4
EERE  RIEEMMEICE R TILIE SUR SR 4 R PIRT - R
SBUAER  BEFRE BT R RIAMT - PhEIma s BT
HOHEN 5 —ER R ARG [ - 28 —PEEREF - B
MR — ke R R HORBIS A -

1980 FFARYANSE 2R BB - T RRREE A ARREERE TN
RYHRTC - CRME I T4 ERE R EARRENER - TR
E TR > IR B RERst A FIRIRE Dt & - A - B2 ER
N 1 R TE R SR A EE RS AR TS R A B 5%
% TSRk - HEEAY - I - RERBGE  FREED -5
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B L RESHRE —EROMRAEET - Ry E NREHE
5} HERIIREEFLH - ERTEHENRE -

B 1980 05K » AY SR B OB ERMETRY - 5LE%
AERREBIET  AERIZHEASRRESE - EHENERE - £
B ATARHE BB IR IBH S - SEEIMAERUASE - TEWE] 1978
£ FELTNRESRETEEMH AR LAMIFATR &S
e G HRAE RS » S FIB SRS B R AOARAE < S S 1R
AIRCRFS  FTBIRH 75 FHERSRIGHIRRE - R E RS FERER
HEFSFRSHEMELT EHRF AR AR T 3T SRE R AR
BITY) o FEITEAL » 18 1980 0K - BB NBS - TEZ
FHRREN LT - EREMH ST AR &1 - R EERIRE - fla
1980 £ » ZLEMBASEH 1 FHE (dtnier) (FHRERERR » 05 3B
FYFERERR o FREELRRRY 1989 SERTIRYRRE 0.85 PHERESM R SR
BB - B - BRI RITOLHAECNES (BERE - 19920 5
71-84 » H 123-165) -

SUEARAERIRT S 7T - ECR R B - FH 1980 S£ACHIHARIL
B A\ R T RS AR (AR5 B R S EEHTRIAE) - BT
B 1980 S(CAIBAL » SR ABRFENE S < — R BHITERIE -
AzH 1987 FFRLAE ZEMEE 0.05~0.2 PHEZ FREGHE - L#5% - HE
FERF CHF - BAATHITE 1980 £RREISIBMEE 09 FHEZ
BRsRAR - RERILFRMARAERE - FWE 1990 F - NSRS
—EEERF  BIIEXK 6 - BHMER 7TH  FIT 1990 F47 0 W
FRRYRAR S G EBHILL R - GRS R EE » RS E—
ENFRER - (B RRRHAERRM—BAE - Rk 7 BHK
EHARE S MR TR 196 - MBEREEHT 296897k « TRT
NEHAEE A - BUSRCIAUASES - WA RBSMmRTE . F
—EIgEK - EEWR T RASRER AR AENER - 5B
B 1980 FARLIAT - MPMKIRBISI AT - i B CRRR K
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(BHRE  FrgoiEREEL)

R HX - B—SHRER - (UHESAIR - AR BRI

__.ﬁu °

& 6 . BB AR R RBI (1990 £ B A ED)

2 F % &5 4 (filament) ¥ &% (staple) R AL% (filament)
W B 0197 E 085/ R 05/ R
(A A 60 24%) (B & 100 28) (A & 200 2-+8)
0.05~0.8 7+ 2.
(A & 800 2=)
# & 0.6~0.8 7+ £ 06~08 7+ R
(B A& 250 2x+46) (A & 150 2-=8)
05 /R

(A A 100 28)

T R 0572
*, 05~0.9 #+ &
(A & 100 2-4)

+ & SR

(A& 24 229%)

0857F R
12 /K

AHAR . HRTEFE 19925 R71-4(EREXFRTRTE

BaTERALLA)
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WS L STk R TR

%
1988 1989 1990 1991 1992
¥ & 031 0.35 041 047 n.a.
W P n.a. n.a. n.a. n.a. 0.72
+ & na. na. 0.94 1.01 1.39
+ B n.a. na. 142 1.81 n.a.
W B n.a. n.a. 0.39 na. 042

KHAR GQ2HUAT -

[EHRFTRET 2 A BSOS R B R PR DA T I 2T SRR M e B - 3R
AFHERERSE - ALKBENMELANRBEZEER S S
5 - RE P - EREAFHZ 0.2 FHEHMRERME - HEAATE]
4 EEEATRRMEAT R - RN MR R E e - T EMEE %
FEBREAIETE - DA ERINS © HIL - FF S RRMERATRE - 20iEf: -
RER ~ E0% - WhnAGEFEAERAE - SRS AR - IE
SXREEABHEREERSSF EEK 1992 H 7184 F
123-165) = SR » EHAT M RBRIRRMER TS » RIS A
BOERNERBRRERS -

7E 1990 43 R ERtaH D RS STE YRR - 5% -
R L5 1989 FHIHORBRAEERE - 4 ERIGHM - HRER
FIRRIY 1989 SEARMFERERRNIIBRM - R L REEERBE
1991 ££5F » MBI O BERERIERIENFELAUR B (AL-REEFARIN) &23L
FREaRE - MEACHFRIFIMERE ERRATZHIN) BRITERBRE - 2K
NARSHREFECM  FRIGEBRNEE R RE (LEREWN
R - BERE R R — BRI - TR A B - 1987
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EZREREIE - DK 1988 £ EWT LR EEORWHAE
B o RS —RERE » LBHOREENEE » B AAE 1960 H£4
A 70 F4H) - HOBREERIEII R LR R E Lol - RN
FIRT LIRS NS/ A BT AR - B FERMSHR
HY7KHE -

B~ ZMABRRREN ST RAERILE

AETATEE AR ST N SR tR I - W SRR R -
B SCERMRS r  ABC T - IR B — ik - FRRRY TRARIRA
{LRERZIREA SR ARSI DA » M/R EARA R B R -
£ 1962 FF LTA ERIIRAT - Bidg iR 4 S A SRR
AV E - RIS 8T EBMESRAIRR - 16

FL7E 1960 £\ BEF » [F2R FUE B BEMGE{F44Y Hanguk Nylon
Z~H) (B145Z Kolon Nylon) » 7EBTHIEENT » FEBEEREE Chemtex
DA G EMRILEREBHEN £ £\ F] (Enos & Park, 1988, £ H
) » AT 1963 FERILAEE - (B—FIR 4 ER R ERZ B8 > Ink
Chemtex F)—LLEGRT95ER » Sa A E W ARIEF] » BEAR K B
AL - Kk EEIFRIEET » 12 1964 K 1968 53514 E5R R R H
Z EXIM $/7E S8 B2 TR 342 BET » LISIER.S A - FERTER
WEIERENT » 1969 ££5 [ H 7R Toray &< M dkfily » ByEfEREEE -
JEEMEE AT I0 L - 2 b4 B BIEF] - W —2 K - Kolon 3
% 1969 S Ed Toray & &%\ FITHEE — oK SRBaM > Wit 1971 FRALGE
E ° Kolon 218 » BF SR/ MEBUFEI SR FEEIMA B HER
KEHY N SERBHER AR BETTT - NCEAENY 4 B R EE a1 -

B BMSBRAE— T r e N IGHRAERT IR BRI ERE - R 3

16 AMAHSREHDARASRRHZHE » £ 4 Kim (1980)
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RIB % —1T  FIH T RS A SR 5 R E BRIELR - ReP BT
BREH - BAILELERE 1970 FRTMARZEE] 196 - B4 1979 T8
2 3599% - ALTE 1993 FERFEH 8.6296RILLHI » B RIEA EER K
BINEMMEEER - AEY - RS TR £ ETRRR
{5 HAE 1975 FEEE UG 3ERAYT 0.529%  7F 1993 FRFANELEE] 11.26% -
TS R BREE U A A AR (RFRVY) - P e e B AA R Il S A S RAE Y
EERA 0 ERMIERRET - HIGESEMARERNG Em

K - 3 8 il I RIREIEME LU AR -

%8 11976 £ G MA R E Z HHTRR

A R A HERR AEER  SlEFA  FlEFH

R Kolon Nylon Chemtex/Toray %/ 8 &% 1960/69
Tongyang Nylon Zimmer it #EAriEHM 1967
Kohap n.a. n.a. n.a. na.

Xnzsi#  Kolon Polyester Toray A% &% 1969
Sunkyong Teijin B & &% 1969
Cheil Synthetic Toray B & &% 1972
Tongyang Polyester  Asahi 2 & 1973
Sam Yang Nippon Este] B & HmieH 1968
Daehan Chemtex £H WA 1968
Kohap n.a. n.d. n.a 1966
Jeil Synthetic na. na. n.a. na.

R #&%m  Hanil Asahi B& B 1964
Taikyong Nihon Exlan 29 3 HATHRHE  na

# ina RTEEHFEH o

F# AR - Enos and Park (1988) & Tran (1988) ¢
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FEATEE NEERROR O MR EREEE
ZHEIRUCE - 85— - ERRERERERIE 1960 FAFEMBETA
ERRMERE SR 2 1 - T - (ERPAAAIRTREEE - (RILE - 20[F] Keller (1996)
SEEARY > 1E5 EEERERY (NG ) £ERMZR  efMTERET
WRIBGE Bt EERRINRURETT § AP A R AR B Frafidiny » IBEIRIRRE
B ARE S TR - R T AR ROFE: 55 FrE A
R F R 4 R SR B HA, - B R S RS RIS
HYRRFEIR | 28 = BURTE(RREERMAIL R BT LIl T —EE
EAG - MEEROENTRET - B2 AR R & -
Rz R e Py R AT

1. ERMIEUAAN

NEMMEERNTEY  AEEHEREERNESR - PERAR
HYBOL AR MER BB IR E B EE R HERE
AERHEER > LUK 1960 71 1970 SRR H E 3 A SER0IT » BRI T
5 S R R 2 SR - EEHAER - BUFR S ERL T —EAE
R E] AR BRI — AR A F] RS [ A S R S B, —
% EMAIGEEES - HELUEE NS AT AERE A
BBKTE ~ FTITIRE - SRR - PR - PEDSAG - EEEE
B - N EMI LI/ REBITERAHTT— A8
E LA —ERT RIS AT A S - B - BURF VI B - ESTR
TERIBEATH S  AE R I BT BOR R N 1715 R B B A R
BHYEF - DRGSR 2 HE - EEMIIERS - BrA RS
R R RER R RS - HERWEBaiEERs .

FERE® - GRS SRTEROT - ERRRIEEHS
fE - BES - BERARMRRLE - @EWRD - DUETILES - fF
PG IE R AR RETE BN E R EREEEYTE - ERNES
ST BRI R LIS B FIRH 5512 (Mckinnon, 1973) «
IR - SREC FRGIREBE - H R AR 7 A SRR rORR A T A8
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EEEK » MBI EE R E LA H AR - Rt - RErRRE
HA - BUREREE AE R - R RS BRR R A — E BT
TR - AT 2% BUFETG T REERIHIE - AR BURBER R
BAFEHE - 8 R ETRERR AR - (EANR TR - JE M T REKE
HHEB - (B8RS - WS E B ELCRE - KR EEAREE
TR » A0 FIE B - HRR— R - KA - BUF
BA AT RIR ERENGR - EEMRR - SIS E R A RERY
SYTER » TGRSR - (HBUR R EREEH -

MK - X - KRS TERELEAE(Amsden, 1989) °

TS RRAERE T - BRI RV RREFHERN - H—d
EEMELETE  BRBHE—S - GNEEFERRHARRIE
& - SIRIEFLL B RO REIRAY  FE TR RSB RAGER S -
TEST ST ST L S RRBITSINE - EERYAE -
AR ETEER R 2 A BRI A RO TR W ESRRE e
LUS B RBh e R R - BT s Aear s PSR TR RIS |
TN AZA AN ASEETTH] » SRR P LR ERE T IRORA A R Sl
LA BH G - R RS —EHNEANRE - HEEER
R R BB TR F A R R RS T R L3 £ B TR RFTHE
& RTNEEAES (AFELNRR - B85S TR RFOMEE
el A T A SO0 R IS AT R S 005 E R AAM R R R HE
SHE T ESEREN - I » EER—BHAE EEERR -
R AR TEEER T -

2. FHIRIRAER

—(EF R TR R BT - R R AR
UE - (RIBARTL - B A ST RS H K RET S TSR -

17 i Ak RhboEE N EARMA RO LTS FaeELo
18 ja Rl 49300 » £ B Lewis (1955) o 47 Mt kM ey A ERMY > 4 A Baland #o
Francois (1996) °
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Mk 8 - BEAIEATHIEEREN A o [ 4B m R AR
R R R DIRIEAY - H AR Al A B 7 — s o
i S E B oR E E  TTRR E PE « EEE S AR
e N R B A R R BIE R 5 e e A IR B P S R
REY] BB REAERE & L AR - 1 LA 8 |-
TRERH AEHEE - HHFYH ARAE 1960 EREEBELNE A » EH
E RS RIIEIE  BEER D O ARS8 — S 2
MR 2 EEAIT MY M H AR - (B3 J ST R
PUHAES EEARIF - FILIER AR (R R M ER EAERE - W63FS 138
PirOME— I 3R - HERITR PR KR MR TMEER
HE RS T M T AT AR B - R -

—EEENERAURER DA REEEN O ER T ERE Y
55 ¥ » AR o (R e 7 5 B R A - ER A
HI ISR R 1 3T 25 2 HHIE e R ARG B BRBTSE 1 2 5 iy
BE - Wk HES RIS S B R s
SRR B SRR K IR - AR T — (AR S - e
SRR PRE BT I » AHEN 1o 2257t BRSBTS 598 - oA
5 ERAG - TRERTRSE R B IA T ER % (Enos &% Park, 1988, #i=
) BB 3R M A AR Y] R A e e 04 -

F—ERIRE  aJRESE AT E TSI - 72/ SEMt R g |
L TEBEA RS | AR - B R TR
Z3®] » Von Konhorn * Zimmer J Inventa A Ay TR EER
Al 10 Dow ~ ICL ~ SEEE « A~ B = 208485 B E RIBSAN-2 49 A
BURSEERE - BT T R R E N TN AT - gL
K- ZE T BRI TER 2 7658y Zimmer &3 +14 Inventa » Jif,—
FHHR TR AT - e S R SR 25 AR B
R o BRERI B R R RO R T - AR 8 1TEERE H
= (AR 2 55 T R RAR SRS : Kolon Nylon } Dachan ;2%
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SEEE Chemtex » ] Tongyang Nylon HZE R FEERY Zimmer i)
B FAREE ST - BNRARRIEREE A

BRI A IS S [T - T T )5 R
B RUEREE R E LT REAREH - AR RO
BUSE R AR R L R TR - S R R R B RAREESE
% » HMIHE = ROKHRETENE (SRR T ARES - MREERHIRG8U 12
—RARBBEY > RItEATKELLEEE - ERLERRER
% - BB T BT B A BRI s A R
R AR (know-how) - BN FIBERET RN  (BAERE
B ATREIR LT LS - Kt - BUEREER BRI sRIRE T
AREEILLE - TIH A Toray K Teijin R E R FAI-LHIBEE
7 o R RS R AR -

3. $ffi51 EAIAZN

FAEN T4 AIESE (B AERRE) ~ B0l
oM « £ ESE « {8 T (original equipment manufacturing, OEM) ~ 24
BHEERRIRE S H St AR R E AR -

B ERATE S A BT - TE =/ \EE A
BT ETIR B IRASE - fifE R R HRYRER - Bl
hE A SERRAE R - HIR D BT AR A IR R 2 TR
FIRE(E - 76 A SERMEE ST O T S E R BGERRR T RN
TES > SR BN RIRETE - R LS B ER
BB A AT R A EEME RS 1 FERS AR
DRt H S R - 55 2 oh N AR TR T2 R 2 210
B IR NIRRT B B TSRS - TEERREEL T - BMELE
BB B o FUSIRR TR AR  EAGE TS -
hE—EEAREERRTE - PRSI EIEREIRA Voo
Kohom HFATIGHER - ATl B &8 R HE ErIRELRTE —(HH]
F o SEAERIRACE S » TR EFTRAOENT - WA AR -




176 (BERE - g AisesIEmEL)

ERBET  FRBEREETERE) KILEEASEUS
5 ERNEVEE TR AT - T EMERISS e % - AR
RHIRR RS RRIER T - N L B R R 2 RSB
FH (Shieh, 1992) - HBEIAEE/ S - BE LS TRINE & K
RTIRGBRZECHNISATRA A=, -

MERE] - iR 8 - TRENSRERRIYRASEEY - &
RERRB IS ZECATRER Y — RRER TS R LY
ERF PR RERES - B E & RS R  walkigH
AL - S35 AT AT AR BT e AR B A (R
BR 175 IMERTAY. » Bk BB 2 R 7 R ST - £EE PR AR A
EELIT » SV EGERRA B KA 2 LU - B Flisses:
BLE RIS A A R BT - TS A T A 5 83
RIS RS 85 [ AR 75 24 - T8 B e TRl (R L B
EIREAIRE - BHBGEEED NI T8 H AR - ik
HAER - EERMHEEREAT S AR B E—IEE TR A
HR -

HEFIGTRENENSS WA ERERERE L EK - &
2 A SRR —BIa3RIey » BN B A AR -
PR AT ELE - A SRR A SBAAL « AT » 1288
AFFAILE - B S E T 5H SEHBEB /A ANRSHN
B RS - BRI R O AR - Lol > 2%
TCIRAEMRAESRET - Kolon - Sunkyong - Tongyang % Cheil Chemical 75
1970 SRR - 12 ADH—RRRA S AT - SHEEAEE
1986 4§ © HE{J7C Tongyang REEMBIRE 4w A HIRLHE (Tran,
1988) -

4. U TET 88 T T AR S

EIROTG T LA AR AR RIE A AN - W R R
BRGEET - BEREEEER b e A TSR &
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1 EAse s roRe R - RIS RILEERIER - B - B - ik
w - HERIL - BREREEFS HAEENAG - ETEENE
RE{r g A BIEA 1990 SEAE MR A S - TREIRIVESR -
TMELI - Bl A TR EE T RERES HEEALE
{BE R LB AT R T BT FrR MK -

S A SRR R A TIRAUE - TS M M AR TR
gl {1 T RR 2RI AL R Bl T SR gL TRRBE AT
A 1975 46 7 B RRIT BB MERA T - A 1990 AT ERE AAE -
1990 4F » A A 29 ZRRZE AR - AMRMEER T L CATH CAIRRFE
B R TR RITER R SR T ERES
B AT AR BLERRATE - B4 1991 4 HLIBBFE AR R EAIEE
—ETE (RS » 1991 » B 24-28) - hEFSRTRWTEPL - AR
£ 1959 R AR BEERFR R 1 AU EE AR T B8 P LY 1971 SECUAR TR -
=5ch, (LIGTE 1990 4F 7 A KIBH @ [REE TRBE 1990 % 1995
BT 23 ESENENeRE (RERR - 1991 H36-43) -

b TFreissE LR E B TR L TAT (AHAE) IR ERNE
il - TR LB T - /LTAT 1980 SRR 1990 AN ER
SRS - PRTREMEREURIG TR » MAE STRURSAE - EEATRGE
52+ TRHRTRES KARAEEEES - EEKTARAEIT N T - JEEINT. - JREERTH:
B U « TRAREER L TS © BURIF L TARARBAS MRt R - 53
(TRTEAE RS « BIRTHRR AR IR LINT » JoBe TRHRMIBARE » IR
TRAHREITHRS - MAHERE  TREBRRERE - MRS
B [ R R RO AR BT - AR
FRBLIBEREA - AR D  MEFRRROARRIEGR
o SR SCAR ) EIEBEEREME  TIREEEER - 6120 51978
D TS TATE RS (IR ETEMMERH BEPTMEEE
SRS  EATEAERES - 19904F - REFTEHIMESIIERRCR
DRSS HEE - 16 B - HERBHEFAT » EATE UDY ~ POY
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Development of Man-Made Fibre in
Taiwan : A Catching-Up Process

Been-Lon Chen and Mei Hsu

Abstract

Man-made fibre is an important industry in the transition of
industrialization from labor-intensive industry at early stages of economic
development to capital- and skill-intensive industries at later stages. This
paper documents how Taiwan developed the man-made fibre industry and
characterizes the experience of development. We find that the experience
is one of catching-up process. Taiwan started from completely relying on
foreign technology in the 1960s and 1970s, to using technology based on
its own R & D in the 1980s, and to exporting technology in the 1990s. We
analyze the characteristics in the course of catching up. As South Korea
had an equally successful development in man-made fibre, we compare

and analyze the differences with South Korea.

Key Words: Taiwan; South Korea; man-made fibre; catch up.
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