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Green Evolution and Industrial Symbiosis: A case study
of the petrochemical industry in the Ulsan-Mipo National
Industrial Complex

Zal2* Douglas Roger Gress™

Aedstn Anas 47, = elsta AR s @35

Keywords: Evolutionary Economic Geography, Green Growth, Industrial symbiosis,

Path creation, Path dependence, Path diversification

Environmental concerns, especially climate change resulted from global warming, have
increased in severity, ushering in demand for a new way forward that orients economies
toward sustainable paths. Green growth has been garnering increasing attention in this
regard as it is an alternative model that is able to accomplish both economic growth
and environmental sustainability at the same time.

The present research explores processes of green growth and industrial symbiosis in
Korea from the perspective of Evolutionary Economic Geography (EEG). To be more
specific, the present research explores concepts central to EEG theory such as
path-dependence, -creation, and diversification, in addition to institutional and policy
considerations, vis-a-vis evolutionary processes related to green growth-oriented activity
of petrochemical firms in the Ulsan-Mipo National Industrial Complex (UMNIC).
Industrial symbiosis is of particular interest given its focus on resource sharing, which is
focal to green growth strategies.

After reviewing the existing literature with respect to EEG, industrial symbiosis, and
the petrochemical industry, the present research sets up three research questions (one
with multiple parts) deployed to examine multi-actor and multi-spatial evolutionary
processes of path development in the UMNIC, and to concurrently apply an EEG
perspective to industrial symbiosis considerations.

Data were acquired via an electronic questionnaire distribution that took place from
October 27, 2020 to November 16, 2020. Environmental-related technology specialists or
senior managers of the petrochemical firms in the UMNIC served as firm respondents.
The methodology deployed is primarily quantitative, using descriptive statistics and
non-parametric Mann-Whitney U tests and Kendall's Tau B tests. Data reliability is

assured via Chronbach’s Alpha.

Since the present research is still in progress, there are expected results as follows.
First, the petrochemical firms may have created new path with new knowledge supplied
through external networks. Second, new knowledge may be a trigger for path

diversification as it is combined with existing intra-firm resources. Third, because the
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petrochemical industry reflects the characteristics of mature industry, the petrochemical
firms in the complex have technological lock-in, which in turn would makes them
somewhat dependent on the current industrial system.

In addition to the evolution of multiple means of path development, the present
research confirms that the formation of industrial symbiosis, much as with path
development processes described above, may be attributed to networks with other actors,
especially knowledge suppliers such as research institutions. While acknowledging that
government support is integral to their green growth-related efforts, firms nonetheless
related that inefficient government administration services would be the largest liability
to their green growth-oriented business activity. Institutional endowments, for example
rules and cultural norms, are acknowledged by firms as important to their green
growth-oriented, industrial symbiotic relationships and activity.

The present research attempts to bridge academic gaps in two senses. First, by paying
attention on firm evolution, this research tries to overcome a perceived limitation of
EEG, namely that descriptions of the major economic agents following a regional
economic development path are vague. One result, for example, is that inter-regional
industrial symbiosis is firm-centric, while extra-regional connections are more likely state
facilitated. Second, this research offers insight into green growth in Korea which can be
used to augment the majority of studies that overwhelmingly focus on the political
dimension. For example, given the environmental challenges of the times, results suggest
that firms may be contributing more toward green growth via green innovation
capability intensification, environment purification, environment education, and the
purchase of environmental-friendly raw materials, all of which transcend legal-based

supply chain considerations.
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2011 349 LR AR o] F AlthelA o] me] FH X9 @2 Js AU, &
Aol 2" Aol ®E 5km A e dsirt @2 HolArk(A ol Al A S th F
=

)=]
il Ty
2012). 22 3 119el AtiolAl= “Alttol Al XA 5 AG(lieihEiEEI&E) S 53l
el ETE 3 AHES FaSIAT. o] AFS 20119 FH 2015d74A 597 A BT EA
Ao Fo &S 1 Ut FL YRoEE 10092 15 Z2AE QT3 xYo A
g, H% upx2FE So= o]FojAH Atk 10091 HF Z=2AE F 1Hd I Ft=
CT2run R RE WS Ao, 24 BA-AFA A Z2AE F QAT AFA &
Hoels “RE FIFY(EusE Mt A FIFH)Y An ge F5o] 23E Uk
RE 39Fde IR gxFez FEYS Yy, AYPozs FHS vlHsy] oy 7
7F bAFA AES T F AEE JUEE BE AGFHES oudT(Atiol Al F5 o]
A, 20199 71E F 320657 FuEHRoH, 2unE Qe FH o] gEHAY FAAE
B2 TtFAA FAHAFeE FFEHAT
AttolAle] we] FA4 AHL mEste} Xz o|Fo] HAoZ Q3 AL WstE F
I 9tk & a’i?oﬂﬁ% 5 F9Fgo] A" tolaFF (ki) EUet(KiE) SRS
13 N =3t

51494 SR = Aol Go A oF 12km A el fIX sk, AHEAE 208, HTnTITES
3t oF 35~45% AEVF 285 E A A VR RE = de] "o 1A
of AgE Fe AFE Aoz e e Aoy, 2yHE 3 Fdl= A ™
Aot 1982 FE] &0l AZEJoERRE, Hx dFE oF 409 A A=r Aok 1x2H
(I'HFE 5z2u7bx 5719 AFZ TR Jon, 4xuE ALstd dE5F FHo F
8 wx|o|th, 4xvol= 33F FER U & EFYE oluEVE AAEHJL, aBPAEH, AW
AE, 258, A7, A5 Fo] AXH Jrh. BT FIFHL 129 58 A
Hol 2AHJL, 1MFLE 10077 AFE & AEF vfEaHAT Zystes vz 24y
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oj7fol(MfNE) 5ol & o]FojA &= AJow yzmpry], F3F WA FH Fol djvin F
#3) o] FolA & Aot}

1313 QB R 2ALE TholalF T A ol Fol
Soste] w4, SR W npx| =T #AH BA @
g obefe} 2ok

@ telatEte] A4 F2 20~300E FAHSRE AT F

@ L& T stiekE g Ao met Fue) A :

@ FLE AZ o]F FU AF7F FUFSFAAIRE, AA A FANA AQE QA AT
ojFTE Y ¢5H Aow AT

@ zdol7tele] Qo deiA= F8 SdAnd & Aol As. 1 T EUS &
A= H A OOﬂo] Z ¥ 32y

.

om, WAE TPl wloks|(E) w
G4 570] Felstel AAHAL. Fa

bl

© F8 ARl s FaFeo] 43| AfHA ol F&ol oy FHol U=

® a2l FY AQ FolAM Fd Aol ZEFo|X A ot o] TAs= o] UA
BF, ol 3k Aol e AAFF AL ALE A )T} o] FoA A b FHES.

@ we] FE Ao o] Frtets A #ddEE AMEZL =e7E HZol ridHo W
A 2 EXo tig FAHZ o] teiFIRH Lz ArAAteBRR &

Zke] Y ALE HrEA] 1ok g,

237 AHR EAE BUS BAE RSt zuelslelge] Fez AWHU Fo
Wge ofehsl 2k
D zipolzte] #
& &7hels], A PARent #F Fohol EolHBA 450l 8717) 3
_ xujelstols] ol tSIAL axule] B9 olsES] A9 s ge] AU
A Sho e HolAT, AREel ATAAE AGEo] He B, A2 708 o
gel FR(dskel Aol F4lol Hol 4 L WA FA 5 eIy dA,
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o
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O
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A zolsle] B AFHom st

CRE 3 QFASL 2 AUE o8 A, 70U ol 4] nHFo] we.

- BEFY F40 BHoBE FUE/Ye) dFS Yrju go| YBATHE Lol
SRS St g0 FasitE AZ4e AT AU

@ A2 A7t B AFo] A, ol ¥ Exo] e BEFdo] Sofo
A, MACIYW BAG obstEd AF A7t F7HHEA s @49,
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= StAo] 28190, 2 Yete AL 27 o0& HASHA HUS).

o
(MU

)

=
2 g
R
o ot N
K
X0,
o

o
[

o

2

o fo ki
ON ottt
rO

-4

N

Ho ol
>

o

o
o

_47_



AF W APl ML
A 879 F0a 548 Relstus Bk £, 43| 3
sol Fog YOE HERAE NPT BF IYFY F
shel Fm o4 spelslaA ok

(FER)

Althol A, 2011, Alt}o] Al R A -5 A &

AAES FAAE 5 Fgotel B BAY AF T=
t FobE U2 mUS} BAE

o FAo ALH

Atko] A, 2016, AThol Al Uk A2A T A FAFE SHAE.

ko] A Thol s, 2020, A AR w1 gfrho] a8t

Aghol A A o) 25 2012, 20118 3€ 11¥¢ FLE Az

Altkol Al F-# o] A, https://www.city.sendai.jp/
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TE - Jj2|E xiee] 7 WS} EAIXNM

ObXH &4
¢EZUSE Az s

Foo: TEFHE ASHACALDEA), ZAAAY, 22 AMds, EAAY A

T2 hEE AGe ALUABAAUA(T FRFD) 1023847 4A8 dE RO
2 Fas g Qe MFAGeIth o AHe Fho] 24 =EAE fol wet

FA B0z WY fom, FUe Wstel & - FHHO

drinE TR Agels FHAA Uste =EAEY AF

FAASHA FAAUL. FUEAL] FHAG] BT FAH ouAE F

BB B3] FHAD 7 SEEA A o

dorat FAZLoR delE 1ol A
FEFdo] UAY AYBAZe] WHr} A

AUE =EAL £ o2 WU HAUT. T FHe AFH Ao} FUL ANEA D)

FAA Eo BAHARA A= AAHAT o] Arle] FREEESo] o] Ao §
A1, OB FE - /AR AGS AV AFHE FUOE Wi AAZA FAHL Atk

dt) FFWIF FTFE PR AR Aol A | H99 o] fi
TEFwe AYTE sl B2 Fo Fu Aol Ju) Feo] FEHY YPIA FH5
g0 ARE WHAZ FASA HUGE Holth o Ao A wEEAN A§H
P ENRE -

2003 5-E 201497HA] ‘HFEAHAZIAAFZ QG EH A gFE EA
Aol FHEZE Yot Ty Aol FXEE HAoNA ol FAAE e AFH F
B4 A7) HAA T AN o1 2 o] oksz 2014 d0] AN ZZ Ao b A F
AT o] F o] AL ARl o|27|7tA] TA AAFH FAT Aol FES| o] FofA L 9l
o T2 - 7S A9 AN A2 BT o] AitH o g A7 =535 FHof
AthE A gz Wstel g2A AAFH - ASH FxI7F v oo Hue A, 181
TEEY UWHOE QA ASH FAZF dFEHI Aoke A wEo BaAdo] ArEHT

)

<.

5
o}

MEACA FH8= T2 - 7HEE A9 AN ARG EAAEEAEE 3 A9
H3F SNl ofs A TR AAHHMA, FHlo] FEsta FFo] Adst=
AR ez AZERAT. SHA 3 A A= T FAS, (ARG N, £35
AA AR eIT. o] A e FAAR] =AM B3 HAR AdEA o AT =€
AR - A B AN e FREke BF¥er JPHa dsd, AA, I 52 5T
FAGE A, 2R, 7INAE AuE T AL N, AA, FA B ALS AT 3

[¢]

AN 22, dA, A AYE BeE S FEAES
T2 7teR Ao =AHY BEE 22 Awd
ANEE FHOE AUFAS 9T Bd F4 2 A
= 7

AMer B AdAE, A9 8 aA)

%4 FO olFolA1 Atk
2t WY e shelR AR
AE FEHL AGE FHO2 @
9 =3

HZ AAE o|Fa2 At
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T2 -7k A9 FogodAs Fuds ARy A TAUE FAH NgF
“1-% P Uit T AYFRe vl JFE gdsta vk IEAT SAANE S
S A 01]/‘1 AE EAME . 53 9 E¥xvt dFNY FHFE 58 33
o]d Al ZHo] o, EAANMAYES FHE AHoNA FHEEEY A7t FHFH o
A ¥oeE A= »lt} ol# g oA TAIAYL FFL olHdd EAHE oEA FH3}
Life] 2 dth
(FAEd)

w3, 2017, X LAAY 7l BEe SAAYC B3 A, Ffojdign =
AR o) S wAES] =R

Hi-3-7f, 2015, 7}?/]%11 EA rtERETIE A% AN =83 A, A5, 59(6), 29-36.

AEqAtEd, 2013, 7HelEE TEIST HIFA A &S FteR, AEAtE
.

A gAtE, 2015, 78 eA e, AESAEE

A58 A, 2017a, 7t % ‘:/\]XH*ﬂﬂﬂﬁ}?i]E] LA,

MEEE A, 2017b, 71 E EAAAEATA S EAHYSASA G TA(AEEEAI LA

A12017-162%)

FAA, 1994, FEEFES AT xet FTEFHAHLY AT L FHHSt] A3 A, A
YuS+=7, 32, 69-94.

FAA, 2008, MeUAE AFDA FHAA FAI WE, FIAIA S A, 18(4),
11-20.

A, 2009, A=A AF T3 A A - A A2 T E4E THLE,
S=r A A 2] 813, 19(4), 215-223.

olug, 2019, =AY 2Z Audzset AT #F AT Al AN
dHEE AR, TS ek Ao =

olug - A, 2017/ A LE =AY T FF] DS Y A T
2T 7t 85 S AR, FE=AA S A, 20(3), 63-78.

FE5Y, 1994, T2 7], 31343}, 5, 65-80.

7t =AAA: www.guro.go.kr/ garibong/NR_index.do

_50_



Cellular Automatag 0|28 NFE= AZE 0F

"l T1
B L —
Rily

¢uesta gt A2l sta

F80] : Cellular Automata, EX I EHSdZ, Ho|HIELE, A2ZEAQF AFE

M (K
lo
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fiu)
ok
o
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i}
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2 3ta QAE}(%*%ﬂl °”é11l, 2015). Olﬂitz =
FARE, AMELZ A wE FAFAH A R &%, HIAZF 7 E(leapfrog
development) %—0] Rom, 1+ HAGH, HAZYPSH = 4,
SUs vEd o e JiEd A AAgETi(Y R, A9E, 2016). EA 2ZE

(Urban Sprawl)2 =A1722 452 olsi& fls) Zog F&ol olF JFste AL =
Eol F&A #YE 93 T FRolth FUATY A BALZEY] A A

AFE oJFoIH oY, EA A2ZE kg o FsE ATE FUldlA oA o] FAX|A ¢
tTh.

eta B AT E AFEE G E v EXNEE St 2xZFo| ojgA g
AE AJMAE =93t gt o]& 98l Cellular Automatag ©]-83te] v EZ]E]
A S3etal, BEANE oF9 = s fste] HA Y U+ E=(Neighborhood) &
b ol $ = B 2E RP(ARD)E Z&3tdth olF 453 EXAIELEE AFESE 2009

WRE 2029 dAMo] o] ~2ZESS S s ol & FIEE st g

¥~ dz
Ko

mlm

2. ATHEY

CA(Cellular Automata)= 78 AIZF TA o
AEHIMOR EATHL FA
2012; M. Roodposhti etal, 2020), 7]&2S EAIGF H 2ZEAFIME CAE
ATHEAT 9], 2008; 2B, 2016; PM. Torrens, 2006). BATAME A2
sprawl)®] &4hs oS3t Zlo] FAHolB R o] AFF CART S ARSI

AFEs WETAEANNY, BFFSY ATFSAA ] A=FARLY 253 =4 et
A9, alFo] HEd AH9S F4Ao= o] HHEA mAd A
g2 B A Aol Rt os] EHA AT wEt IR st ATHeIAE, 2017).
AAR EXDE H3E HIE SRIEIEH, dAHAF i =AY wWAHL 19991
520%°1A4 2019 10.67% = w4 M3p7E AT, oo wah & AFeld= AFES A7
Agez HAAsAT

2 d7e A F AR UrolA JgHET. A HA GAAE 4 AZIE HEE T
ot volWFE B 2E EH(ARD)S o835t mdlo] g dolHIF=E AAsT
A" deolwFE=et 200098 HolHE o]&3t 2019dS dSFsta, ASEE AT F

m ‘W
ﬂa
ﬁ?

M8 o o

_5"_



= dFskith. F WA @AlClA= 200033 2019, 2019 A

2029\ 9] Afole] 2xZES S, I F3 = ERStALA IO

EAAE dFo] AHEF HolE2e EAYEE, FAE(Slope), )T, AV EEW, BA
AT7E At BEAYEEE @4 FNA AEsts tiER EAARES o]&std =AIAY
(Urban) ¢} M =4 A 9 (Nonurban) &2 &7F38t] AR&Stlon, =9 54 WAS 9|8
AFE BEE AT A2 27 A7AGAA ALdtddnh. BARS] A TEAZAR
doll A A FH = DEMS ARS8t Alztstglon, 7= gja9le] ATARE ARESte] A
Zretdnt. A7kel A9 £FA FAATLE HOlHE Aexgste] ZEd Bdge ARSI
o =279 A9 I7luFDBAAA AFete EEZ2FAAAE A Euclidea DistanceE
ALstATh. £33 AFEe] =AMNTe SAS WFstaa, RHATE AHESIeH o=
AF=5Ey o8] AR AF=dd e SEAJATFEA AstFAA DA T, AH
ARDATF, AAEAATF Al 7HA 2 SEEE TP E Addr. & AFoA= /ALy
AE Ast= ARG A TS ARSI

EAYE S 2dE Cellular Automata”]¥He] 2 &<l SIMLANDER(SIMulation of LAnd
use changE using R, Hewitt, R etal, 2013)& 7|& E& A&3sl & AT 2A dF +
AetAtt o] RdE R7IEEY] mdaA mEef 28 gl FAo] AFFT CAZ|HHY
7zt WAEE T3 Z3FAE(Transition Potential TTP)S  A4tete 713 =&
demand(EAIE2 W3ts A H)UE ZAZ HIS AZITH AR oA Aije] %
(Transition Potential)> o} 2} o] A4ke T

t _(t t t t t ot
TTP; = (A, +'S,+'N;+'V,) x'Z,

A7 A HTA(Accessibility) 2 w5 FEFES s E2WS ARSI oH,
St A &/d(Suitability) 02 =282 9 AE A JFe a1yt AT, AVL AAEE
AHE3EA T N2 Neighborhood effect= 17 A S T TA YoWEE HAE
29 F3lo aEd dolHIE mMEHAE HL3HUTh Hewitt et al(2014)0] w=d ¢
s AAH e84 mde ARFEFY F aF4E AEdeldstrled APsiA e ¢ den=w
Vit 72914 (Randomness) S F7138ted TTPE Al4rsth Ze 7WEA E 54 (Zoning) 0.2
Pl wE MEAYS AT HEEA BHATE A L3

o] & Ul o] F=(Neighborhood) EATEdZd o] F&
HE g A od & ATl AP volHF=EsE e
Roodposhti etal(2020)°] 2]3 7}E ARD(Automatic Rule Detection)& ©]-8-3F5th U o|H
FE MEYZ20] Afo]xe} FH S ThstA A&t PO HoMFES AAFstaL olF
EA 954 S5 EI(SIMLANDER) O 283t Z42be] vojmFE wjEY2d g JHEE
ZA3Ath AFHOE g B2 AREE B voFE vEY2E HdASe B &
of A&stAth

demande EAIZ &9 2 ASFE Ll EXIERL TAAFE o] 83t A4teS
o, 2029de] vHdSHAGAME 19998 FH 20193 7kK] 9] B AbAstES 285
demand & 4FE3F3ATH

op

&
23
¥
tt
2
b
A
2
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TolA o]l 4 o =5 SAFAT. 18y &

ToAE FEANA 2229 FEHE &g, o FIFEE FESLA ot I &
Al gk F3bA S-S AHste Zol oid, & ol AlFCA e ®MIE HuA
LEI(Landscape Expansion Index)E AF&3FATH(Liu, Xiaoping, 2010). LEI= F A5 ARe] o]

A AEA BT =AIF A (patch) & ©] &3t &AM ofgjel

Ao
="x1
LEI = 57100

Aot MEL =A A8 71ES] =4 H A Abole] A Hololi, P MER =4 I
¢ Edolth. LEIAFE ghell wet Al 74 fF3o2 s 4 e, LEF 001 HIA

Z 712 (Leapfrog), LEI7} 500]7¢ol¥ ZZI7l L (infilling development), LEI7} 00l 4] 50AFo] H
9] A& &4HEdge-expansion) 2.2 &3} T}

3. 723

2009 e WS o] 83t 201999 EAAAE A5 F, AA 201999 EXSEES
olg3ste] A& ASI A AUC 0789 A= sttt AUCE o8] WiEl =S
Ay 4kl TP(True Positive)®] HI& 3 TN(True Negative)2] Bl &E& ALg3te] A4t o] &
2o Ao R 201999 EXF B WEE AMESte] 202998 A3 AFE AHA
Ao digk Al WAL 20099 5.74%, 20199°E 10.67% 9 oW, dF3 EXIES
oA 20299 E=AHEA-E 13.86% 22 UERor 1913 2o |

FEe 2z g F4bE SAS A, 2009EFE 2019 Abolel AGEAl BT =All
ekl LEIE A4tstal 2AFA, MAZARZ Yrold @S SAsATHED.

flo

2

<ag 1> A= E HF

200972019 (&), 2019720294 ()
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<E 1> @Y 2=Z5 W3

2009-2019 2019-2029
Total 100.0 100.0
Infilling 11.3 61.0
Leapfrog 40.5 7.5
Edge-expansion 48.1 31.5
Jeju-si 56.7 56.6
Infilling 6.5 34.7
Leapfrog 22.3 4.7
Edge-expansion 27.9 17.2
Seogwipo-si 43.3 43.4
Infilling 4.8 26.3
Leapfrog 18.2 2.8
Edge-expansion 20.3 14.3
FE3)
A35§, 2016, A AA B2 Al edd mE EXol& W3} AlE#old, A ggRst
3], 19(2), 1-13
ARG, ARG, 20120 B4 AZEo] g =9 AxHH I 4 PEEC ECF &
AN 22E S AT FEAS AHIE, AW 1903): 317 - 54.
Pz, A7, 2016, FEE 22 E FFY AT WsFTE v HE, A
2| 2]}3], 22(3): 628-642
A, FHAL 2015, EALZE Gl FAEA HAFH PAE FFH =AY
et o FEAS HHOE, HAd=TE EAAEES] A, 50(3): 73-89.
aAm, A9, 2008, =AARRE Y Algdeld AEste] #I AT, =AY K G

2, 11(1), 19

Hewitt Richard, 2013, A Cellular Automata Land Use Model for the R.

Lagarias Apostolos, 2012, Urban sprawl simulation linking macro-scale processes to
micro-dynamics through cellular automata, an application in Thessaloniki,
Greece, 34, 146-160

Roodposhti Majid Shadman, Richard ]. Hewitt, Brett A Bryan, 2020, Towards
Automatic Calibration of Neighbourhood Influence in Cellular Automata
Land-Use Models, Computers, Environment and Urban Systems

Torrens Paul M, 2006, Simulating Sprawl, Annals of the Association of American
Geographers, 96(2): 248 - 75.

Xiaoping Liu, Xia Li, Yimin Chen et al., 2010, A new landscape index for quantifying
urban expansion using multi-temporal remotely sensed data, Landscape
Ecology, 25(5), 671 - 682
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O[EHE F=8 JHEHX|2| Het

F80] : oJHd, F&d, Y, FUFAHA

A A& A FLEA L AT A =Y (o]=ZQl) HAA7} HAHoz A7
HAoh B dAFdAE dzY JAA F sEivdetdA 7HE digzdolet & & A= olHd
< AEAIHoE AATEA, o34 2](2008)] A& olEjdE Lo ol&Y Eh-e3tol] w3
ATE 7o 2 sl AT 20061 d A Ao} B AT 201995 @A ZAFE Bl
1332 W3E AR A sHH

JHY T&Y PHAL FLYolgt FuH UYL R saw, I, of
ZAUsG 5o e R&YITlA £ AFAS o8 FAAUT. o5 ) o]
Zol ol ANl ag FAAE] AFST MU £87 glo} YR Rohdl AR A
Aske] oleld Aol Sl AT 0TI RE AR Ful AAAH AxY oo
Ao =Y B3 @Y WEd ge 9T =Egol FYE FYHYer 53 Ty =
A5 ZEAS M, AUAE P2l T ey Aojel A A HA o F
2 P&y wEAE vt 3745AE Bol, e Azt vEe 91l s uu s
8 o

9sH SO BEZ 3 olg UMY FEBF A BEINE $AM @

= L
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ol ol YA S7HAAL, WS FeE & el =
AE & Atk =3 ojHjdFE AA duim ZAS s=y vlolfl= A7 108 ol F
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A 7 Ttk @ olEjd TN HYAHES &Fste FF T~ wl FEE AT
A} vHws) FEPEC] Yt AHe AHEAY Eojd Ao Hls) A Fxo A
SIAY dSsle dUSEE PR £ Be FdHEC E& 2 olHYE wys FAE
I gET AAE olHYY ZAAY Aol FEHS WO RE e FES AL T
AL F24H ol 95t AN, I Folle FHEde] YIE FEE ude FH4,
g2 S5 AU YA 200685 A Blus] R FEHS Ao R dte
e HFEL oA AollA 13%lA 44%, 2FAHZA 6%NAH 25%, AHd7tE Aol
16% 1A 73%, AHEolA ddEor AZAFHE do] 4%A 58% 2 E F713on, XA
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ol3] - & -AAY - M F3t, 2008, “A& olHAET Ao ol B3 Ao #I A
/. ol &HEtE] =3, 18(2), 47-86.

o] 3| 2P T, 2013, “FEH olFAEY AFAH UELASY oleH w3t M w3 I
-4 vl AT F=olEHE3 =%, 23(1), 85-110.

T3, 2016a, “HHEEAE EEES tdd WSAH FIAA S A, 26(2),
141-158.

T8, 2016b, “AHUTE Q1] AFEFIF Aot Ex W3] #I 4L EEE QAL
g SHAoE Ix=AA I A, 19(3), 13-26.

o], 2011, “oll 29 AFUE Aol wE AFAI Y W3k EF ALFRE AR

g = A A 2] 83 A, 14(2), 125-137.
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