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The Impact of Global Value Chains on National Tourism Carbon
Competitiveness
Pei-Wen Hsu
Yu-Wen Huang
Department of Transportation and Communication Management Science, College of
Management

SUMMARY

National economics have become inter-connected, and the concept of global value chains
(GVCs) emerged. Tourism is affected by GVCs and result in economic and environmental
impacts. The study first uses multi-regional environmentally extended input-output model
to calculate the share of tourism GDP and CO, obtained by 18 destination countries in
GVCs in 2011, and their tourism carbon efficiency (CO,/GDP). Next tourism consumption
is used to access performance of various sectors. In addition, whether destination countries
can benefit from participation of GVCs is examined. Finally, positive or negative effects of
three key factors on tourism carbon competitiveness are explored.

The results include four parts. First, regarding country’s tourism carbon efficiency, Austria
is the best and India is the worst. And the share of tourism GDP and CO, obtained by
countries in GVCs, Austria obtains the highest share of tourism GDP and the lowest share
of tourism CO, and performs best. However, Taiwan performs the worst. Second, hotels
and restaurants sector accounts for a higher share of national tourism GDP and air transport
sector accounts for a higher share of national tourism CO,. Air transport sector has higher
carbon efficiency than other sectors. Third, Estonia, Taiwan, and India have no absolute
and relative advantages in carbon efficiency. Last, the number of regional trade agreements
in force is a key factor to improve tourism carbon competitiveness.

Keyword: Tourism GDP, Tourism carbon emissions, Global value chains, Environmentally
extended input-output model




INTRODUCTION

Global value chains (GVCs) mean the elements needed to produce a final product or
service may come from different countries in the world. Tourism is simultaneously affected
by GVCs. Many raw materials and services are gradually being imported from global
suppliers. This production structure results in positive and negative impacts on the
economic and environmental aspects. Destinations have to concern the trade-offs of
maintaining economic revenue and reducing carbon emissions. A country with high
tourism carbon competitiveness has two characteristics. First, it can generate lower units of
carbon emissions when producing one dollar of GDP. It means carbon efficiency is better.
Second, it can get higher share of GDP and hold lower carbon responsibility in GVCs.
Tourism carbon competitiveness will be affected by the development of GVCs. Apart from
a country’s structural characteristics, trade and other policies are also important. In the
study, we will examine three factors how to affect individual country’s tourism carbon
competitiveness performance. These three factors include developed or developing
countries, the number of regional trade agreements in force, and logistics performance.
Therefore, three main research objectives are: (1) to quantify the distribution of 18
countries in 2011 on GDP and CO; at the destination country and the rest of world (RoW)
by using multi-regional environmentally extended input-output (EEIO) model, and (2) to
access performance of various sectors by analyzing tourism consumption. Last (3) to
explore positive or negative effects of three key factors on tourism carbon competitiveness
in GVCs.

METHODS

Most of previous research calculating carbon emissions embedded in imports usually used
domestic technology assumption. This approach assumes the production technology of
imports is identical to domestic production structure. However, the study will intend to use
multi-regional environmentally extended input-output (EEIO) model considering the
differences in energy use among different countries and assessing the transaction between
countries.

The study needs two kinds of data, including national tourism satellite accounts and
multi-regional input-output model provided by the World Input-Output Database (WI1OD).
There are 18 countries in total containing these two kinds of data and the year we choose
for the study is 2011. Evaluation framework contains three steps: (1) to use two kinds of
indicators to present the impact of GVCs. The first indicator is the share of tourism
GDP/CO, obtained by destination countries in GVCs. The second indicator is tourism



carbon efficiency of destination countries and RoW, and (2) to calculate direct and indirect
tourism GDP and CO, by formula of EEIO. Last (3) to use multiple regression analysis to
examine the relationship between three factors and tourism carbon competitiveness.

RESULTS

Regarding country’s own tourism carbon efficiency, Austria is the best, at 0.1008 (kg/$US),
and India is the worst, at 1.2199. And the share of tourism GDP and CO, obtained by
countries in GVCs, Austria obtains the highest share of tourism GDP and the lowest share
of tourism CO; and performs best. However, Taiwan performs the worst.

Among 18 countries, hotels and restaurants sector accounts for a higher share of national
tourism GDP and air transport sector accounts for a higher share of national tourism CO,,
with approximately 20-30% and 30% respectively. And air transport sector has higher
carbon efficiency than other sectors.

Estonia, Taiwan, and India have no absolute and relative advantages in carbon efficiency.
However, they can actively participate in GVCs to reduce their tourism-related carbon
emissions by increasing imports.

The number of regional trade agreements in force has a significantly negative effect on the
share of tourism CO, obtained by countries in GVCs, and has a significantly positive effect
on national tourism carbon efficiency. LPI has a significantly positive effect on the share of
tourism GDP and CO, obtained by countries in GVCs, but has no effect on national
tourism carbon efficiency.

CONCLUSION

Regarding country’s own tourism carbon efficiency, Austria is the best and India is the
worst. The reason for difference is that the proportion of value added of India's main
consumption sector (inland transport) is lower. In terms of industrial structure, Type | CO,
multiplier is significantly higher in India than in Austria. Regarding the share of tourism
GDP and CO; obtained by countries in GVCs, Austria is best and Taiwan is worst. The
reason for difference is that carbon intensity of Taiwan's air transport sector is high. In
addition, the proportion of value added is also higher in Austria than in Taiwan.

The suggestion based on results are: (1) to increase the proportion of output converting to
value added and (2) to reduce the energy use required for providing tourism services. In
terms of air transportation, airlines with better carbon efficiency are gradually replacing
competitors with worse carbon efficiency in GVCs. And this strategy requires two
conditions: (a) whether countries can ease the control of air transport. And (b) to inform



consumers the energy efficiency of aircraft used by airlines in order to increase voluntary
carbon-offsetting.

In terms of the countries that have no absolute and relative advantages, the study suggests
that Estonia maintains its current level of imports; India imports mining and quarrying and
basic metals and fabricated metal; Taiwan imports basic metals and fabricated metal.
According to the results of multiple regression analysis, the number of regional trade
agreements in force is a key factor. The study suggests that a country should sign more
trade agreements with other countries to help countries participate in GVCs.

Last, regarding the limitation of the study, (1) is country's impact on GVCs only includes
import leakage. And (2) is the completeness of the tourism satellite account of various
countries and the World Input-Output Database.
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GDP 2 gt B it ] » 2 o fL 7 R -
13 71 F

P 23R EATGTR AP T > X R R E RE T F S
SE AT € F] & W eha e E @ 3 77 B (Cadarso et al., 2015; Dwyer et al., 2010)- #

R ﬁilﬂ%%§4’ﬁ-‘fﬂ”$’l‘e‘*% N EBEEP ch BREH B RS R
1% 4 GDP &rptceh » B4 B P i B 2 8 MR sk 2 3 &
PR EE S o;ﬁ“cj 7018 B B Rk g S 0 2 B 2 IR 48T GDP & gLk p
AP A B T2 B FF AoR B B RGRY 4 0 R P hi B 7GR Bl oh

BARR A E 5 PRI RBE R 4 o @ LR I s 4o "f i 8-
REMMP Ly » 2735 A2 - - GDP L3P 1 f ek~ A £ B
200 B E- R DIR R BT LN E 5 GDP HA PR E Y b ;%'J}L b iy
- R E IR 4 2 Ry o T EELCE AR 4 R3NP e LR o
a4l R S MEEIOH Hier Sd AP 2 A8 BT 8 H e

Fend B X% BHBER LR R I TP P FRhA R 12 P S B R

\?{r

FAIF S 2okl sl KRR R E R RiE 2P E .

14 B3 s

AR AT B 11T F AR AL P b TR AR
ié"iiﬁ?%’ E@g’}‘“u, s Mlﬁ/f;“’ﬁ %’KGVC é/ B mq—]_;_@}%g,r E'Jﬁ%é_#mi/&’ii

BB RE A R AN vk o £ F5EE 2 EEIO A5 W & AT 2011 £ 18

~



BB o Bk PR R TR BB R A NER TR R AR A RS A

SRR SR

R B A ¢

: 5 HGVCs 4L
| Py T BV z 7y
: 2 IKAR A 4E B F 188k &

iR RS
% BRBIRIEAT RN E B AR A
% 7@ oA

RN E R
B R

Hr SR,

B 1-1 7 5 A2



=% v‘}?’e*}*éﬁ
AEAFUT e H 121 & 48 2 AL 22 & L BB TR Heh g

F3 o 23 & Lk E B hR RSN 024 & 5 DI EATEE 2 E

21 >3W E

211 >3 EedpxA

i

PR TR RS AR b EEY > EF T EMI A A

AEpAF FRBFEATFOI 6 F KT LB FE ML gL b EieG b F

HERFTHL Fo A RADLEFEFARAP 2> BRI ORF D

TE BRI P o s Y{}‘T pEdhe 23R ELANFERR T L 7 AIF 1
A 4 A

B4 A% A& (final goods) » @ & & 4 &2 Gy BIEE > 4 Fh AP

3 3‘1
7‘“

FRfd A inAeend F40m 23k AN A% B L3 % %48 (IDE-JETRO &

BLEAE 22 GVCS |5 BB PR o 8- B 54 A - FRLE ¥

ERE AR LA BRI A AT IR p 23R bldod iR 2P KRR
g EEIRA S AT A6 WL Y BASEI - $ 2 B s il W

BEAETRPRP TR LR EROERS PRR TR PRBE AR
ke » eni & kR (Daly & Gereffi, 2017) - @ A% 7 #5233 304 5 B 732 GVCs
ié%’iﬁiégﬁé(M&MMHW@@&%A’ﬁﬁ{ﬁ%%%@@ﬂ%@ﬁ

o d B A SEIRGE



212 23 E4aH R RN AR

L ¥
Rt e BRET MR ER S A SRR B REB L 5 3
B4 ey B E BRIRA DR B KBS Hlde B RRE & B Ha D

B3 oy ‘fr’? (R&D) - ”‘ PRI E I RE Y I T~ E4 4 o

=

DI EMES EHR R L ik T A LB R R A Rl
(WIOD) % 7 &gor > e 5 dienig § MR Fo F i cha A o 23p i Esafld ¥
mfj-hé‘,:t‘ srbant gt Mg A F oA BEY RRd vk E BECERY M
i g 4 gy a4 B (OECD etal, 2014) -
2. A ¥

G B d 7 R R R R R 2 2 G400 F i EeE s A2
A 4] § - Humphrey and Schmitz (2002)#& 4! > 3¢ % ®4a v M R E ¥ 5> A
B Z BN AR s (Eled A RASIE L Fandr o 52 A i)
Amds (Er LHFRDE SR HFE G E) 2o ad i (EFFHa 0 RS

FE R R bl TH R E)

SN

3. wEmEH
Saliola and Zanfei (2009)#% X1 ¥t % # £ F k> 2P EAIBER 7 42 &
BENOMERTE > FIAEHF R I F RIS Z T E R FOeSF o 220 BH
7R R R B S L R R RO E LB I BB L EN A EHE
ERFFAEoBaF B on 2 A ML FEFEA B ad gL &8 FP R s
AR £ e AR AR R R AN o & 3 AR R R (Least
developed country, LDCs)# 3% & #4%xX BPF > GVCs $t§ + ¢ ¥ AR L v # hi

SR
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22 BERARSE 27 E4behTF R

2 EATE XA RSHEFEL T I RRAPT H-Riv il
(backward linkages) s = % i¢ 5 (forward linkages) #2587 Ir o — & w 18 i@ S dg AR P
AEPH P FERF el F R - SPH AN HE R kR 3 AP g

FH e RGP E B TR E RS AT A SR TP B B e

|
[

(Reis & Rua, 2009) - @ < 3] GVCs $3+ 2 & -5 e 0 b & ih (83 dp ALK
T A B RRRE S A e Rl BRI RS T A &S

139 OECD R & Am B R g fforc K 230§ Baa 52 5 (1 R E - #4
Loitdien NpEE R Mz » Tl SRB DR T ol B8 FRJEE T
ARG B R Fo § L T- Wp BT REFEHTN B AP
e - Fe e MREET A2 5 R RB B RE T 2R R SE ] R A
Plhed BARHCA 1 KRR X o bArBe KT 1 RN RF EORFGF R BHE
K2 AMBAS (¢ EE) ki L) R FEHE T (v 3 g) (OECD
etal, 2014) o 14 F H-a BT B R AR AT BT Bl B R RS 2R B4

AR TR F]F A W PR B g ik o

221 AT

£ 3] GVCs 18’ %@,@F\ﬁ%é_%f#f@;ﬁf #rREP DT R R R
BRIk s BRI SRF G L S EH A AR E 52 GVCs § X TR o

SHFHEBF - RUSL R § RRBIPBREEBRF L] LT R e Y B2

T

SRR (v s ) A EF AFEINPE- ML GVCs gi¥F > T ETFS
A E > FHFF o PR W2k GDP kg g d > i B
FRPE P s 12 i GVCs 7 B 7B~ 18 GDP &2 8 et 5] - & i

FEd FF kRl L WEEAERE 4 LR DR Flo T FRFI N A R R A

11
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(]

TR BEGVCs R E T HFF o AR LR F R KT A ERE R
B JAEN Sl Sl
e o
Kowalski, Gonzalez, Ragoussis, and Ugarte (2015)f]* g & iw T4 & 2%
(OECD) % = ¢ Trade in Value Added (TiVA) T L& & 47> F Flenid % 5 BP 7 3
AR o »’j‘*u{@?] F-GDP 4% % » B 7P (S B4R > B FAXF o T 11
* B FGDP i - WEAF 4 fod SRk o » Bd B PR F 53 50
B~ B TR BAP 3 M0 BP0 B S RN *i—ﬁfus*é FER <~ 207 B
P o b EF RPN B FAR L PF o X RAEend 2 7 0 PR ACGA (Economies of
scale) » dp A - LA B FFP 0 EF AL T4 0 TIHLATE ML TR
F OB ERBCG AR E MR P Y B R FNER AR P et B
Ao R EARRA R G v blandic 2 A H B RRG (FY RO~ o
B - FlF R P A E o WA F RPT HARBSAR S P ARG F R
SRS S = N i N 1 B (T BRI - RV - gty OF bfﬁﬁ 3R

BHA ARt a BF > X I HR R Y B F RBE S REE B R T

WH B AV, o m R E R I EX T o pms R H o ¥ - B GDP #~
TR AR EEBAEL Y FASSIRAL § GRS T R 2R R
AXad & D RALEAE T if‘]ﬁ]?\‘;/}%’f#k‘ AEREFMHEL R P 2 0l
Bl F2 A i s s ¢ B R gLk GDP gt 2c o 7]t B 7 GDP 1= o] 4t
SR LR T F 1L 2 & GVCs ¢ R B~ 17 e GDP B i B b & £ 5

FLRWBE BN - REOGE S TR AFRT AT E LTS LIRS
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E -k (Level of development)

Kowalski et al. (2015)#% 2 3 i, B4 520 foif B -k [ ehld Tag fe - ip 0 v
RFEFE LA TSR I RPER Aoy A FAEET AN
WS T BT 2Tk B4 Rk 4 o Ay ]* OECD
TIVAFHE > FIRT 7B % R REHA 2 GDPA%R > R o w0 il A% B o

Te* Pk A% A39GDP ¢ BFELF K> § L HCGDP &g > 7 T~
BARPBRESE g - R A 2 WA IR %845 - Massidda and Etzo
(2012)#% ) A 32 GDP #3t & ~ JIR P %254 5 & » & F B 5 > Tretheway and
Mak (2006) R4 1 B 4 ¢ Bl 3k 35 GDP chje 2 » & 5 8 J 25 & i 4o ch%] %
2= o bl R PR ER T FI A GDP A AR PESE LR H e p

gt B R 0 R Bk A Eeh B R AT 48 GVCs A m ¥ EE ¥

R e Rp e B A RS RREN % FrAEg AL R0 FS o
AF S

Kowalski et al. (2015)£ Alam (2015)4]* OECD TiVA F#L = Wi ¥ '
N ESREP A ARE G BERE TS - FF e iR el S

migEF pe G AR EA G ES AP L RRE T PARG P B (S
HMUFARF o ol AR o

Bo* SR AL > FHY bR s Rkl B4 BP) GDP £ o j3gfe
Fpkszvsd B ¢ (WTTC)edp £ > 2016 # >3 -T3opk 2 ¥4 GDP the & F
Fer €5 3.0% 0 $ GDP Lk (¢ 2 E 4 - B2 2 FR%) 5 10.2% (WTTC,
2017) o F v EAXF P 0 A T BGUSARE B R ERFARL c R g2 R0
Mgk d FEFEPAENE R Flo g EMEG AT R DfEE o 5 - AT
WETREITREARN CIFERSBECRBETFIAFE R A TR
Ak GDP § >R GDP 2z ' £ a3t i FIQL £ 7 4 7 Lk 4 L4t H Fp

é_#?};kzﬁt’%:ﬁ_ fe LR ELE A ERIBET 2 R E PRI i@ e g [
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LI H R R R X B RP A EL Bl g IRk A RO R Teh
GDP 1 fedeis (Muthumbi, Valensisi, & Davis, 2017) - F]4* Lk & B GDP
AN RTRATREREA LR Y B A SRR L - B G
B E AR R R F) S kiR T A R RAEA B A a4 o B D

RS ERT R GDP R e hF g AL R FF -

FEHE AT A 2 A ¥ A 4 B gk A4 2 7% o < _Kowalski et al. (2015)
kAT 2 EARE S B B S ee oo AU AR ¢ R
‘ffiﬁl’ L%;?Iﬁ*éﬂ‘wb% Qﬁilﬁ:ia‘“mﬁﬁrﬁ}ﬁ—{“ ’?’19@"’9 AR £

TiEfE e AR p IR i}; BaATIRGRZ — o

=

Pathikonda and Farole (2017)f* & % % & R ch< & 2 2 > 3% 277 F 4 F
PR Esang s > MR R B epEgrf* GDP k4ciE > SRS S T
TR R AT B RN ARG B E S v B
et DLk A £ o jEAE ¢ BYSE gk %7 5 > Massidda and Etzo (2012)4%
NEAFFEPBFEZ D FE PP ks chg P RS (2 )P e 2B E A
#F B ¥ aj » B8 McKercher, Chan, and Lam (2008) P % i » 7 41 i 1 &

RS B5] 146 B P i B RSN B ISR b A EEREDT 23R £ R A

=
3

AR BED SR G AR E P 5 80%ak (7 4 AR+ 1000
SRR PR Re FPERT) S O R P £ F D o R B R
MPBREAFNERFAT R SRFEC P B A SERARE L Fl &
L AL T e
© ROFIBE Y B R

Mk RILH (smile curve theory)ik B L * @R 2ok B4 T ¢ BH
e # 7 WM pd £ A2 B2 (Ye, Meng, & Wei, 2015) - fic% o S e 4 £

1992 & 503 AT E £ o+ 00 (Shih, 1996) » B o & ch X phdy e e e
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BEE ARz P 2R ZRAEN R P R R KRG

\.‘L

SR PRIE Yy ghiN A R A G o AR M AP B e R @

2

e B E e BB MR RDT R R ER e B 7

-

AFF e W rE o AR A A v i m A2 B
BT AR REROLE BFR R AT R IRt AiEH
Plr e T D IFE a3 KB LSRR e 2 G o a BE Y A2 FE R R
Mo LRt 258 0 & -&r’ﬁl;g'fr R R Mt 25w (Gereffi &

Fernandez-Stark, 2016) - fic%d S A4 B P LB B F P WROM 27 d T B 2-1 91

T .
[y
Il
=
(=]
HER] TE TEE
M INEBESE
% ik : Gereffi and Fernandez-Stark (2016);Baldwin, Ito, and Sato (2014)
Bl 2-1 jc % o &R
Ye et al. (2015)# 7t 23k E4achHF F 7 0 X b RO EL e SABH L F
FREDEY L ARTIFEE R P 0 LB T FRL R T )

”Ei]miy’i)‘é_ﬂ%s‘f’“] p;yi_z F’Whiﬂil% ,gégé ml“_g’fv,,k. ]ij\éﬁ
W pIr A FoucX ¥ s Yeetal (2015)@ * & A~ 2 114 (WIOD)> 17 & %

R4 8 &P RaegkaiPhone 5 o g W I enfie X0 BT = BL% %
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B FEREEE S RS SR R LR L E S S R
RBIR A ES L E 0 Ea B 5 A0 MR 30k p ¢ WEP D B ¥ 2

RILE P poA{rgell e ore L Ei L) B hi &2 FF Fladr
FIZFF P AMrgcRln? BT ok TR E T LEERP 2 F fo @ W PRI 7 e
FEEFEP T

Degain, Meng, and Wang (2017)# ! 27k} B4 ¢ R 2 WG Aarci & g
oL EY MERE S ARNL A A R T 2R D TR
FRMBEHL AL I 1T R ES 5 hd A I e BRI PR F Y R
Rded B A FRA A P MR e 1 TR KPR RS 2R E
apF > ¢ BE R RIeBE S P MRF w7 o Aqrh %o b4 E Ra ¥ o
P MBI FAPR AP R RFFT AT o AT TR aPR
MBI A GERE e ok i R ORI F R R 0 Y e
AT AL BEIeB Y ApE g b £ g areH .

SR

3

%
SN

5

Mo B3 Rad kg odaZ sl teEFed k[ o
SR BE P F L F Rt o SRR ZR AT - Rt B F g
X (e ERIRE G RRES B F Y BRS 574 % ¥ (Cole &Elliott, 2005) -
Weber, Peters, Guan, and Hubacek (2008)#& 1 # Redi v ig =« £ 8 F % f93c
S rIAEmPpRYgE o RE e mmPpRe I BERTO < 97
27%3] % B ~ 19% 3% > 51 SRR H P R v i f F na o o Bk Y
R 3o d Rahgdhoee BRERR) §4F» 207 R 2%
%%k R - M FE o F AR EOFET R F M RO E
BT i § & 5 rtipthikenik & o

s TR A B Y R R B B iR DB R bl
IR EeBEFHEL A TROERBEF Y Mg EREIRGE S

B B bldesk BB A (T A €31 2 B ¥ R4 (Tosun, 2000) -
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A2 T BERRAIAEER LB FHERB BERRIBEE S BH
¢OR RgREe B A TR Y BRE e WP F RIRIE 0 Gldedy FYE RS Y
% (tour operators)tAEs A1 E E T 3 BERFE R F Y M irhk it i
ZRAHOEE LR o 6 P ER Pk GDP Z AR PR ARR 0 25
WU kL 4 hE R o

R R RAR BRI b RE S F R A H RS o F C BER
For R hie T A SpF > € I EELE GDP R0 o BB L TR L o #0
BLER P F B ¢ X ¢ B A SRR RGBT A Ko
Thlic— AL h T RRIR R Tl s o o BOE B R Tl ih d Rh i
Mo ERPELEAP TR L gty B L @k GDP o kAR sk RF L B P Y H
FRIE A/ EPRIF R G L o FP T PR E it o F B P B R W
BUPRIEEE 0 4 R BB GDP b o BB P TR & DIR h 0§ Lk R
P F 8 o SYEE Gl GPRIRd R MR R T LR R P R D it R
ALK GDP s L s P gL o ¥t A 2 IR E4aT W RB~1¥ GDP £ p
BEIH o ¢ BFRTIREF Y R RIEFRF Vb9 GDP 22 g o b dopk
BE od T Ee B RGP kRS 4@ BB Y BT

222 FroiunR

FRERE s AL RTEY O UT R ERN LT R RRE SRS TR
B GVCs St cm 515 o Al 5 v MRS PRI B S RET i a R
LR SRR MR e R A T RV AT EM AR R
1 erMAETE T
AL R EEE IR A i 4 0 B B~ A2 M TS
FRA R BREGTHEAFOEE FLAERFE FIHAIP T

3k Rkt o BT RIS 4 o B B~ chier MRS G B R

]
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SO AR5 e B Rk B e K ¥ 16 RO LB 2 Tl T MR

e oA i E R B A e B e e il s o Kowalski et al. (2015)2 Alam (2015) 41 *

OECD TIVAshFHREEF AT > S5 BT RRALHY FH 5 F &0 B
L B i g, R Birdiv e &9 % BB OR RS R e

'

# g

\\?{r
She
4

Rk
-
oy
H
=0
>

g
)

=%
4
\
o

s

[ Rtk FATEDRRIR G B4 A R ATED T (E4d o
& Kowalski et al. (2015)s4 45 ¢ » f* ¢ B > e v B RG B F 5 BT
Rpert bl RFFE R T I T E 2 Bl 5B Pl o B kr ¢ B
RN T S RE R AR TR T ARG e Sl BARF o I AR B o i
T R RMSET RN E FEREY R '{“"K'ﬂ 1RGE 2 IR 4l

B R TR R AR MR 4 R B B4R

BRI R A e
Del Prete, Giovannetti, and Marvasi (2017)#% 3|4 2£p B A = 2 & » 2% 4
AR v BERARM R REIFT I o FAERRRD W NRE € 5 BT

BN FHEPAAHRAFEL G2 o F - AR R a? B 0
v ol 8 R 6 R A ot - K € B4 A S & - 4245 Kowalski et al.
(2015) » ok it Bk R 2R E T A FR > P 2T BB F 15%

PR A ARHARBEF F A MBS e 58 25 AR T

b

REFPIBRoAMD R B e e F R BRPEF D TR I
H) o Hi4e 75 ey R T - Pathikonda and Farole (2017)4]* Looi Kee, Nicita, and
Olarreaga (2009)#% 1 7§ » *Uibldp i 358 0 & 0 5 5 & b f e 2108 o i o7
FROPHT F U R L FTREFF)ERERL T SR HET R RER
B rF 2 ARE (F 5 Ueng M) 230 Bdad 85 2oy B E -

e * PIELE A ¥ 0 PRI F 5 54 2 (General Agreement on Trade in Services,

GATS)E % - B2 2RI 5 RN T 5 220 2 5 W RBriRIRk
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B e S AR R 0 RT3 HNEARE R IR ORAE T A R
B PR S AR G B £ 17 Y £ % eh- o (George & Henthorne, 2007)< % 1 R
G 5 o LA A S B 34 4ad £ & - Ahmed and Krohn (1990)4 ! ¥ B
frie £ A LR L ERNTSE AR 0 0 MFELZ BN E WL 2 B en
B bR R AR T RPSIRAS RS FARE G A hEE YL o
B 2o al A kL R TR f X FTRF A
S R CE LR ST TR LS S Y

B 25% BB A O A PR Rk R Bt PR A T

BIRF & F 7 3 1580 A S st i RG] €A F R 0 o IRAR R
fﬁﬁxuﬁﬂﬁﬁ’ﬁ%iﬁ%mﬁxﬁ°@W“ﬁ%ﬁ 07 R bk
RIEFLEOERRS T IR TEE o iR h AR T T 2017 E 23fck
PBHABERL S FLY 0 CRERER - BFAR o P gtk WTO R

s

#9r 8 F % F 5 B2 (Regional Trade Agreement, RTA)frigdvis & 12 2 ik &
(Economic Integration Agreement, EIA) e 4ok #78 — B B 73+ B« & o fRis
e om RTAJEOET 543 5 A SERBF 2 EIA R FRIFFTE -
WTO ¢ A & % RTA {5 > & f i v WTO » F]t o7 & § et T8 g ¥ 18 WTO
i 2 D RTA FALRE P (B e m WTO > RTASE it E RRBl G F - B
TP EASEIRIET S 0 FABM T 3B A 2 ¥ RTA $203- 8 0 keh
RTA > WTO 5 i v dc o R R E 4 @ A7R % Bl 5 2 58RIy
% i A it oo fe (Crotti & Misrahi, 2017) -

WP o ARpAR O RAFFERF T IRk EAR S BB LA E R
BRLEr AEARMAI XL SR - HHEr I A BFer L ERE R
Lk GDP 2k g a it f o 8 > Ra S chigh ¢ L Fier A &5

LB PR FR e

B R R T R RRLR R T A A A R o gt 2
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R E4ad B 7T GDP A E v bleh® Mo MG w73 @ o
EIRGNGRE =¥ ey

Bt 34 F (Foreign direct Investment, FDI)&_» 3 i B4 & chfid 4 >
Kowalski et al. (2015)£: Alam (2015)4] * OECD ehf # 3%z $3 B b 2 24K F

SERPFRIR Y B Ss s BRI R AR ae MG 2 nal

—=\

froMia 27RGEREFTIRNZAREAGARE v SRERF oD
HGAREC A TR ERR TR J P B A AL BRI T A 2 EEFP
o d FAEDF AL o

Bt stk A E > W odpdh i WTTC ik sk £ 8 i
Sl G| N E RO E BT e Gl FoRrd A B E R R E B P BRI
k0 plhe E R LR R B0 A FORHR TR R B B A L R T
PIACPE R ATES B RS FAR R 2 R K o  (WTTC, 2017) - 4
WEN AL R L E E RO TA B R Rk F Bl
B R E PRl B ¢ 2 o s S0 0 B AN RPN ERF e Sk B E

fg.% I ,T/‘QV\DKIFT#;\F! ﬁ’{% fg.'zﬁ"o'#_

Tﬂt

LF e Bhiee ¢ F A SRR B
AL AR FS
Pk ILE 2R G M OIRR o A H R
DI F R oi s 4 B ERPFILFZRET S OREL 2L - o ax
SREER 2 AEART R G TR A F LB EBARMARS S A A Bda
FRPEER > EHEERLTERNEY HG £ L2 (Nordds et al., 2006) -
FOORF e R IRIR A SR A Fihn e FREEEE 2P B R T AL F T
7 % PFip "8 M= A - De Souza, Goh, Gupta, and Lei (2007):% 5 =i chd & (4 4
*?ﬁﬂ%ﬁﬁ\ﬁﬁﬁéﬁﬁﬁﬂﬁﬁﬁ$ EF iy 4o X< IR R
2R b R r R R A AR S H AR R B O FERP L L &
LT Mok F P ERER e AG S A S ARSI L E 2 A7
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FIRE > B pEL 0 7 ¥ £47 > Engman (2005) 7 3t drom 2 kB Y £ 2%
15%2 fF o @ § A &ErBC R PR BEBIS RFEL LI 0 BTG
FFy T OUERBAE Y B IR A fehd A B4 (Kowalski et al., 2015) o A 3TE B R
o AAAHGEEE IS A MARS AR SRS FURAB DT Wk R A AR
[ER=SNEC =37 sl SR

B n A BB R RS2 2R Esahe )]% # » Pathikonda and Farole (2017)

MPE s BBk BT F 2 - o JI R RS % *:#ﬁ@: (Logistics
Performance Index) k =8 > LPl & 73t B ~ AA 2R - REREFL R - 5
A P EHHE A PN B e SR ARE ARG ety B
¥ B 2 - Saslavsky and Shepherd (2014)#% &) 57 % 4 i B2 3k § EdaNE & 23R
Lo ot RBEOR R P E ST RABARE A ARrRY R it H
FAR A R B PR rfeiE > X BN E ¥ & o Saslavsky and Shepherd (2014) i *
shfp ks A2 % 4 5 »cdp i (Logistics Performance Index) - & {1 % & 4 i
AT EAREREL AR OPL - AF T ENZBES%- Sy
FAIARELEL e v B FanlPl A4 050 3T 5 il s 4o i
B ulh 35%2 16% - % - 5 R Fhap i AR BEE RTRR 0

B3 45% 52 AP ARFEL S RTEAAEL L JT B EREL F

—apa
?‘ﬁ
_g

b oo BB Y R W T b H A R LR

>

RN R A e E BA Y £ 408 & IR o Marti, Puertas, and Garcia (2014)~ {1 #* £

ARART R R EMERRE L s MR TR F 5 0%+ > e W2 GDP -~ 4
v ‘LP'*ﬁﬁd P AR FF N ATER RS TRV - B RRP B %

3
e
F
priey
o

>

3
N
|
~=h
)@4
&
m-k’{_
Xy
kg
(7
e
=
'f@
EIRS
She
4
B
=
o
[
2
g\%’l
=

21



1250 v;gk AT EFR Y ndg ik i R 45 (World Bank) s % 47 Uik
% »zdp ¥ (logistics performance index, LP1) (Arvis et al., 2014) o 4 iin 5 »cdp #ji
2007 # B 4o% — = & 0 A2 B AFE OB R SHAE 1 (Turku School of
Economics, TSE) & i¥ » 3 & & p >t 426 1000 FenR % f 8 N1 {727 1 & ehpPif
FEROFIABRE P EFARF RS ER L ABRT 2 L3 TR RS
Frou A oo 2 4ZE 5000 (>R E 0 3R gt >3k 160 BB pende it 4 Bk
B o éi:}%ﬁ{;& A RRE T - B R E‘E%%&E,’%ﬁ’ir’%%é’ (RIS =gl ]
BEUE AR g n g o Hie®d 1154 0 1A KL 5 ARE o il
> Bome RIFEFTRERRIF AR A8 5!
1. /A # (Customs): A BijR GRS e EER - FErE A B2 Y
@A TS
2. A#EX (Infrastructure) : 3 % % & %}#Eﬁgmé?{f; B (BleE T~ 4
B SRl U E)
3. @]“ﬁ%@ﬁi&l (International shipments) : & F 5 s # F 5 5 § Has 4 m@rﬁ%l
4. F=inic 4 (Logistics competence) @ 47 i o & At & BPRARE B (Bl4o b iE
7~ 3FBE7)
5. | 4 i gi_(Tracking &tracing) @ if gz & i f 7 ey 4
6. % pFiE (Timeliness) @ f 4 £_F &t &Ff TP P D P e
et DIREA L BEAFEF AR Y i 0 5 Y kY SRR R
FIER R (Marti et al., 2014; Nordas et al., 2006; Pathikonda & Farole, 2017
Saslavsky & Shepherd, 2014) » & #7 3 3g 8 - B LPl dpfic g 5L A2 ¥ > 2 & 7
SEFEIENE I N/ oY A Sl S SRS S N £E ST SIS - b R A AU -3
Fooigd ik Ak GDP @Rk B il § o B 0 BPR Rk 4
¥ R RLPIIp#cAR§ > &7 - Wend i 2 R > 2 i Bl R A RE T hE R

i FRPBREEE AT A& 0 RA TR REE R S O



€XFIZRET & Fffu B pdt GH S VAl R A R o L 2Tk
Gaad FFP19 GDP B2t B B G M RS m A @ o
KT FEH AR REfE R

BWERTERV R AF I B WA R RAl Ik Bt el o
Hausmann (2014)3u % %2 23k @48 - BH Y o> 4 Fi g En B4 &
A AR RN 23R HEE R fERL S F EARK T oV o A i
PIHY EALE G R R Ry B ER N BA T A
(knowledge-based capital, KBC)3# 4r £]#74c # > bi4edi T 80 £ ~ A8 Hilv s o

TR T AORT R RS G E AL A BN AT EMAR R ¥

=

Bibehhe BB o BB BAASE N REER RS LF T 0 T 2 B Heay

|

SHEMAR FAAEMAROFRERK, LR GhE & NG -
Pathikonda and Farole (2017)4]* 15 gk 11} A v e 30 405 £ ) k3®ip A 4 F

AHRFSE 2R EAORE > S5 ET 5 AN A v T HI T EHH
2o EARHSAFHF AL PP BT ERS R RORF GRS R T
i B Bl 0 B R R ORI E R A B0 b4 OECD B y#hR
g4 a4 =834 (Programme for International Student Assessment, PISA) » 3
2R FR G A

B R R EHE R 23R PRIAA R f PR REZ Ay TR
EARRRENEF AL LE >R B R LIRS R AL T ka2
B LR PRAR NG o Bl R 3 B Rk A £ ity 4 Bt L 4 TROE T
PRERREEE FRLG R T EBYFLEL T ] N R FRE LR

# (Sheldon, Fesenmaier, Woeber, Cooper, & Antonioli, 2008) - F]}t &% ]+ 1 &
%@W?ﬁ%%é?iﬁﬁ%?’%*ﬁ%iﬁﬁ@@@%%?l*’4ﬁ%@

3 o

>

FREHN LI e R RT ARARA AL AL AT RS
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VRO A B EEK@Z]ML > Ik x% BAANT] S 0 11 E AP RE 2 }gjcaﬂu«g z"&"‘]a- 1
FHREE TEEEF BRI DEEFE DR o m AT BHFF A2 5

1
2 AR T PR AE Y o SR BNTF] S o dy el F A § - B e
Rigr ¢ A SSRGS &n PR TREARGL 4 o A7 ER L 17 0F]F FAe
TE2LEEYZBEI AU L BEEEY HICRFEE TS T L UKE -
fri LPI 4 85 o
221 Ay g FF

FERTRY R R RS Akr 3
WP HEATT  C BEIEF? K B B
% B ok

%
Foik S RiEFERBYERURE R ERAT
fe i LPI 4p #ic KTy By FEMARSH

23 mkpEging

AGEAL T ERAERREE L NTENEETLRLFE LSRRI ReAheng

AR ko
2.3.1 @kif ¥ (tourism linkage)

B Gt A dp e TR MITP L BT & FL A AL - BRE D
B W2 DARARG S Gle@ iy BF - RAF 0 T HA RN REY S

it rdeidgde il v Bdih Pl B kR L SO ERR il
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o Cai, Leung, and Mak (2006)4% ! v {& i B cnffm® > ;2 5 1% Leontief i & 5% 3k
# (Leontief supply-driven multiplier) » # 77 § ® 38 B % F R34 - H =pF >} P5ep
EFERF RN AL o w v BB BB E A H B TR g a3k

IR F 3 BB RO RO R E S BR R EEH GNP P e B g

Moo m il B enftg 2 5 1% Ghosh x5 5%% %k #&c (Ghosh supply-driven multiplier)
Foor g LR H A - H AR T R HEIVP A SR A nE RE o

s

,{;‘

bt
Fﬁt‘z

2% @ 3 > Beynon, Jones, and Munday (2009)& > B4 » 2 1 & ¢ 5 &

S ELY

\v

PRLEAR B YRR BB AR M N e m i g e B g T AT
B bR gR M (AT A L) B2HINP A L i Bk BT # R S L

BERVF (0 $2 (538 5 %35 1) o Cai et al. (2006)R) Lk d1 v g~ & 42 4 B 6

il
i
(s
o3
i\4
Py
!
3
X
[

PR e il g e &L LB BT A AARE XY TR
Pk Rk L B s 33 1 ;ﬁfa F o~ A& It 4 (input-output table):* & {840 & 35 &
CEOR O PR e B 1 TR g 0 2 s T e AT I ehg e (multiplier)
e fFaEE o L gFF 50 AR S - Frechtling and Horvath (1999) 41 #

B

R EFF A A D HT] 0 (B Ak Ap M 2 2 pafééﬁmq{\gﬁb 1 BE ,}J

%

AL 2B kMR L ErF KA R ‘JTJ:F:]-fJL'i( %—p SRS £ 13

~m

T4 ¢ o T— 2 & bt hb]F B % 5 64e Lee and Taylor (2005):® 5 2012 # % 5 8
PEORE X IR L I £ H R I8 AR 8 2 Stynes and Sun (2005);= % 2003 & % ) +
W AR FIFE N § Y RS EARNLA

BALF I PERTG AR NP x5 54 R RaFg Ftpkidgy vl
T4 % B 3 chgF 1+ - Mitchell and Faal (2008) 4%t 5 % % i B 72 — e v I 3 B Lk
AT R gk Bk R i T AT A LR 1 2 R B G BBk g ok
BiE2 - T IV UBERA G DL A AL S B ENE RRTHEDL A

1&%%_,7151% lﬂéé(lﬂ‘iif'ﬁpj’% B EREAS) -
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i e g S T LT BRI o R T R TR L 0k
TRRGTEBEEAPM I T A 4 E Pt B U N B ERoiTE A 2 dhp P
S FERYE oGP NEF D A TE (Sun, 2014) 0 M IRB O~ A N EA R A
AR R RR B R TR R ARG P N BT REER
#£2  Jones and Munday (2007)F1* & R = f #rendi » 2 V& ~ A FE RS RE
AR ENBEY T AFTETAAE S TPREFA DR F M E L 1460 §

#f - Konan and Chan (2010)4734 % ® % 1997 # 52 7 ¥+ E B O HE 7 § W

g EBL7T g F %.3,@'}5.3;?%&#H9:§ 1 22% > I_D}F] ﬂzém;ﬁgﬁ;—l R A H
ﬁﬁﬁ]ﬂ’rié FoEfl Lok L3 a*(#“xﬁllgdz Perch-Nielsen, Sesartic, and Stucki

(2010)2* 5 1998 #5518 % # 2§ 5 262 F ¥ b 34 AE 3 5 WP h4.4%

& ﬁsa] 0B E kBRIt o sk g 32 80% o Meng, Xu, Hu, Zhou, and
Wang (2016)F] fz 3+ ¥ & 2002 ~ 2005 ~ 2007 12 2 2010 # gk B 4 27 fF 43 chph 2 0%
FEREAE EORAHE RN 2B R 25% 0 5 T EHP L ek

AP BE 3R PR At T R R34 1 o
2.3.2 @& x4 (tourism leakage)

BLEA T MR TR G AF BRI RN G RT AP P R Ro AL
AN PR RS B R R R B RRE T A K LRk
40%73] 50%z2 B > @ e B R RS FE 5 it B g ¢ R RKE A A 10%3] 20%
2. (United Nations, 2010) » & -k T e % ¥ it € e BIRE L B o £ 3 A MR
B B fo BLEEPT Y R RN R R & R TUN AR B AR A L
- * $+¥ > Mitchell and Faal (2008)#% L% ¥ E4a? 4 b e 4 F + % 50% > 2 &
AR EERY R 93 - TRFEREANM BT D G o8 BF Ayt E
KT, A R F 1A% 0 B AT ¢ om rrpit ¥ LEREAGL A & R T
- RPN ERETE R A R R E R e AR TR Al iE T R
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BFE e o e 4 ERPLECr RS oK A (5 LA E = 2 2 UNEP
(016)F Pl Lin 2 L & F Afhe F- oL W HF L P r RRES R

EATRA C SFSHE ARG R B AT B EARTO b Bl
e FRE R AR BEKRPREXRILT B FLBRS AL AN RE
EhierRd A AT RS R N iAo D AR ART Y AR SR
FILTRE AAH ok i BAIBF » RAR -

Unltiénen, Kiliglar, and Yiksel (2011)% £ + R Hn k@i tEe i » 2 11 4 > § )

S

2B H 1996 &Lk r A F 5 385% 0 A EPFREEIA S S F - fE

i

BUGRA & 7 BRAPM IR T A K8 PR Bk AR MNP T~ A IR Y
AP HGT Bl A s DN SR TR R X E L sk
Regimag* (5 -fALulling o gREpM EFREREpH 1 T 1

SRR OB 63 R A g B S R AR 30

FZMELRANA > ¢ FREAAMIVE Y K E - B FIAAZOE T LR 02 1
ARBE SPGB ALY ERBEARLE kT AERK PR

RZEMREGS O HRRBE A AP ERY ARG AP R AP LRL AL
ZEICIC s P

United Nations (2010) %6 i % & = 3 JE 5% % - fi 5 JuAn & > 4p e p oh
PRRSORPN R R &SNP R A RE PR & F R T &
U oo F Rk FEIEE T B P EBRAGHREE 4 XL PR EEE D
S AR E T T R AR EERE O - TS P SR ¢ R R

TR S S A R L SR AR ¢ A B R RIER A ki

A

i

HAS PEHFFEES P ARG NE R R A GRS E

Hgd e 4

1\4

K\’Fﬂb%iigm#‘ﬁ]%‘? _';E_r/é:/ ?ﬁ]xﬂﬁ%m‘i{)\ ’-/'”% J

Foag o P R AL e AT o

e

Sl b o TR L AR doT £ 2-2 97
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122k A fAa

i % AR e

PRVETEA g RN BRI ST R A SRR

B

far ffice g 8T RAAREG > AT F B ARG > T
LKA TR o BT R4 R 2 R T U
Wik Rk A TR > F] LKL A MR Y P 1 Bk AP

BE e/ s 6 o United Nations (2010) 42 % G4 o

AR AT RA R E AR e RR A kL 0 ¢ 58 A

1. A3 E ﬁliﬁ”%pﬁﬁm@?lﬂ)t“ﬁ%é@*wff&%
s

w B ovE FALS B R A AT R R
A% FRt X ARA L FE AT A “T#,” % (United Nations,
2010) o “F3Ryn & WEEHFE 0 F]E B FAorRTALD & 0 WY

2oarfg sk endng o P AU R A RS -

® 7

-
S|

NENN
=f
P
i)

AN

AR B IRAS R RS A b iRy
BE A R RBTADTLBERR T AR

EAY O WP R RS 5B

a“f‘é

W k0 ERP SRR

KBTI AR E R E T

% im : Diaz (2001);Lange (2011);Supradist (2004)

BEARIR A BRI OB ARRE o BT BTk E MR o AL S G o T
i BLEN e T e i ot A IR Lk L R AR AR A 2 e
FOUEEE R A AR AR R R O F R TAL S AR ARR 4 o

Mot LR RR A b o BT iR B0 o g I W T L R A
RPN A AR M A S BRI A 2 SR P DI H i B o fL A R R A o
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BT B R LR S eidp B 2 }I% ® > B4e Dwyer et al. (2010)z+ & 11 2003-2004 & ;£ 4 ¢
BLKRR T H ¢ e e b1 AR 17% 5 Sun (2014) ] * gLk R E PR 2T TR B 4L~
A DB E 2007 £ SR E R BFREE T g HY i Sk
Pl 2P 25%-d 1 X i fER G VN L P RT R BT SHIP i B R
B fpdar IR £ J > A HF ] RS fhin e RanRig B E o it
v & &> @ 0 Gossling, Hansson, Horstmeier, and Saggel (2002)3& o =3t & & & %

W Ren% A F (Seychelles) » 2 *xv 4 R 2 57 32 L ®m o w2 M RaE
TAR CFEFECETR AR R P ELAES KRR F BT ERF
B0 RE 2 BRBTH D o Gossling, Garrod, Aall, Hille, and Peeters (2011) 7] #
DR L RAE S BB REFAFREF ST 2T E R LR/
BEOFLERIMRBBERT BEE R S5 FIUAR F e BT § 5o plohaz
PEUFLIPRIE (D4 ~ BN § H I B EH) AP e WAt 1 A0k
FAOHEWRLRTROFFE BT R o e S H o A5 5 i TRk
A L FEP 7 & (Kelly & Williams, 2007) o F]pt & 2 3% % B4 BT > P i B 74
PELANEPN P AT RE L E AR ﬁ‘é;‘gr} L SE RN SR A D
#oacdic PIH B E Fo R RGE T RE PR il & ‘$ TR P ek B REh
PR BRI 2 b o e PET ] 2 IR B AR I E g e o

233 /] &

=
w
"

K il B R A T R A PR LR B T R TR B § nD f G
O R B RS Rl TR R R L A P e N N L
P A R RIE ] g P xR EAE BT B S B RS R
BLk g 6 BRA L SRR g e PR R DT e et B R

9 B Rk GDP & gt fie » § 2500 P i B A BL% GDP 22 g
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d3t 2k A4 g B o RAS B2 2 L H - BRTO F o0 - 2
FROFT I bR T 5 c SRR ERT R B cB i i g 2
Foprs FRAR DGR LR 2T BT 2

B % f4cip @ (trade in value added) it B 3 i a JTEr @A E b S0 TRA R R
EROFEL > F 5 IR ERT > A KA B 2N E ﬂ'ru,,\ﬁaj\_ BRFC L
BRI AFL AT P RRE DL Adlo )}“w‘i%i’ Pt EaRIE RV R AR
B2 ANARY PP ENE R F B2V ELT TSI AR NEARIS AR A S A
2 AR By

PR RGR IR R AR G G- BRI B

= REEA O~ 2 A (input-output table) » ¥ B4F 5 2z r A A 0 FIZH TR
&7 Btk 2 (national accounts)friFif 2 b T o 2z r A A g A AT

fed PRFLFIF BT R BRFEIF L e Bl Fao- Higr ¢

SRR R R R R > E - RO C ¢ F A S RGP IR ] R IR
SRR A& YA 4T 2R E4aH2 A HE5C (IDE-JETRO & WTO, 2011) -

Flpt AR R g ot WO~ &2 5 HEA] (multi-regional  environmentally
extended input-output model, EEIO) k £ it gLk B i & g B kg F a8
A pLk GDP ~ gl 2 gl 2 2o K - EEIO f FOUE G LR AR IR R ke B
T kP Bk EH H WM R b A kB Rk BN YRR
FHRET S od At B BCK R Y g 2 Ap B ?‘/I?%“ PR FPRT

Bk o BB T AT end A PR BN 2 A PUk- $R o B]4e Dwyer et al. (2010)

W

-5 1) 2003-2004 £ R gLk g > H oY sg e F T B P 17% 5 Sun (2014)
) Bk R R B R O A I A 2007 £ SR E 4R S B gy

o H P R g A R R P ) 2 25% it Y R Y B - R R~ A 4o
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a24 22 WA FEIRIF2L 24 A éﬁr_ B A AARY @ F S R Flpt g
PRE O A D ECRI R F B PRFFE RPN By Rk P eni B oo
EEIO f%ly":’fj—'s /zJ:::.p prﬁ%fﬁﬁd’ghﬁ'j’f{]ﬁ_7 E‘u’k/ﬁ ﬁi;}j‘%\pkig]l!ﬁj}\)\g ' ,

AETEFHE L R AN FTHRE (World Input-Output Database) (WIOD, 2013)#%

’

S

B BEE AN EAD S FTRES 77 A0B R FEE b IR T A
£ 1995 & 3| 2011 & > X RGREERE T E LA+ 35 B (Timmer, Los,
Stehrer, & de Vries, 2016) - WIOD ",45 THRER R gt o 2 RERBES 0 ¢ A
NN - F = SN O T N SR E T S U ofﬁﬁ FLR STH R P 2 SR g

g o BN FBRRAD FINP Pl (FE A BDE TR RE) -
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e S5 B
AREAGZBLE L ESRATEARFLEL A TEEES R LR -
B2 &L At AN SR RFSRBE VA AN 20 250 0k

s 3.3 & 5 % i A e
31 FREBRFTFAR T

*E TR 7 GVCs G T 0 R AR e BT E @ W ik GDP
B P o A TERER Y Y R~ AN TR E (World Input-Output Database,
WIOD)#k #515 ® 48 » & D HEA] > B2 F & el B PPk fFh tE 1 2 B

WIOD 3] ¥ #1 & 5 thf Fee

I—?‘”“‘TL ) L?I'QV'L%]/}J £ 7w AR S RE ﬁ'3*] ’ Iﬂﬂ)@;@ﬁ%; ik
JDEK#—E{I%KPE , %"'}f Ll f,,]g’—;-’, ;\]&Q'p" _l‘ji‘af%‘;ﬁ]m e gﬁ ?‘?Kﬁ:t%_g ,"J- > F] gL ;\;";
Er M pa? kP E RS BRI A ANTREEMEEDRRIL A DA
%3197 0 L3 WBBRRFo B e Z4BREEY WFo 14 B BERE T
TEREDERL 2011 E > FlR P ERRFEEFLERDTHEER S > FERERG 2011

EenFAl s Bl Y H B BT 2011 E TR -
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% 31 W pFH

CEXCEESE Y REY /s MERF. #R  RLIFLELR
= & (BRA) B e 2009  F
£ 44+ (CAN) S 2012 F
% F(USA) o B 2011 F
@9 4I(HUN) P 2011  OECD
2 5 41(AUT) S 2007  wE
F 4 B2(CYP) = B 2007  ®E
#3.(CZE) R 2011  F
~ #H(EY) < B 2010  F
e &R L(EST) B4 2011  F
i+ ®W(FRA) o 2011  F
# ®(GBR) o B 2011  F
£~ 11(1TA) < B 2010  F
= 1 7 (LTU) < B 2010  OECD
¢ E(CHN) PR 2011  F
e & (IND) R 2009  OECD
I
P #(JPN) o B 2011 F
% #(TWN) o B 2011 F
< R (AUS) o B 2011 F

PHUFETEREF A L RAIS IS I H - A A BE R AFT G
BIA BN B S S B4 B (5w p e Rperpk ) Yo 1 BRI

CZHEHL D O BRI kack GDP B ks o $ oA LY H R 0 EIL
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BLEGE R Te 7)) p o R WIOD 2. 2 5] » 4o & 3-2 #7771 o

% 3-2 ki) ¢ 4P WIOD hg % v

A A p FRRIRE Oy % WIOD # % 1]
[ENEY P
a7 ¥2 & 4 Hotels and Restaurants
BAp
Az iE fﬁ%J S iE ﬁ%l Air Transport
s séf’fﬁ%J e @ﬁ%l Inland Transport
33 KB iy kB8 i Water Transport

BRI R ATl p L
A FF PR A% Renting of machinery & equipment

and other business activities

H i 0 IRAS S R (7 PRAE

Other Supporting and Auxiliary
T IRIEY

Transport Activities; Activities of

Travel Agencies

HUALT AL g o B A PRIE
Wy Other Community, Social and Personal

Services

S AT CICEETED )

P ELE Retail trade and repair, except of motor
P4 vehicles and motorcycles;

B E 7 P2+ 388 Inland transport

a5~ AR S AR g 5 AR g g
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Food, beverages and tobacco

,, T%k E o PRAF B
FRA&F 22 4P M e 2
Textiles and textile products

s B R ok CEEE

FEREEE SR Chemicals and chemical product
THEERFR &

TR EY &

Electrical and optical equipment

B R At o d L RES 0B 3 AR 0 FIt AT T R R TE e

2

A AR o AHE DR R EGE  RGEARB R E R f R
BERigkag LT3R EY & THRD WIOD i £4 o & by wif ¢ i

BELIEL P ENPREE? ARBE B e r A IR LI BPE S A

\¢

RAEEIN R WPRA L AR A ST EINT 0 AT & B o R A
AXUR - FELIELEF A AFLHRRY CH201L EN2F A EMBAY
ié%%%~ﬁ%£ﬁ&@%ﬁww%% v 4o A 33w o gl b RAFT T HTA 50
18 BRFo BRAHFEE? B2WHSF P TR FER T B> FL 1 2L
AP REMF e FRORFO £ 5 T BRFo A B E RN P A EF
Fricll o~ B 2L BTR O S A LR B Ny i § £ B LR R R

PFE DAt TR o hoT £ 34 AT o
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233 cHAFMBAT ELIE S BPEF 20 5

: E b & WIOD #/F 2 ¥ T A

ERRE N S ERRE N P 2AHFBE  70.5%
BEREEAB(TRapE L) BELE 288%
Mt 8 B EF 0.7%

JRAT 22 4p B fe 12 TEEE A PR 5 2 AE R 59.5%
BEREEAB(TRapEE)  FELE 39.9%
L BAES  0.6%

ARt M M R AAFRR T7.9%

FRESEESR FRFLEIABOTEHPI L) BELE  215%
Pt B Bp 8 0.6%

RFIATE & C Rl . R 2AF R 83.9%
BoF baap(ud apd gt BELE 15.6%
et B Bp 8 0.5%

% 3-4 PLpr I v B

P o Tg Wy

G AR 37%

FRA&F 22 4p B fie 2 24%

b ER A KEIFESA R SR 11%

TIATEY & 8%

i 20%
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32 A%

v

AEG AR S B E 321 FAEL AR Sl R A A
BERA > F - 0L 5 2R BT B RIRY Lk GDP Vb2 L R T B
7R R RE R R > B AR E RMFE NP AR 0322 5 5 RERRY

TSN S = | E TS
321 Hik

PFEINRREE U RRE RS TRk GDP kPl o AT R Y S
BiptE kL MBE LA ¥ 58 GVCs 1 18 B P a MpBEH 8 MpenB - % - B4y
i Poen MR 27k B4aY BT anplk GDP/s# 3t b » £ 57 - FELE A ¥ h
BRI A A Lk GDPI/RE TR - Wt 6] o o PFs 50 8 J1p e B Fe
Bk GDP/RE £ 3cehin 4 1t b o & = Bdgh 5 B e B H @ B ek s ok
F o k- H = GDP #7144 chl g o

ALY TR MR A VL B R & S TN IR A >y ehELp e B R v
BaREr ¥ A SE RIS T L L FR R TR B R TR A R A N BT
AR B RO FI R T IR A A R B e A SR A E R e H
M TAR SN RN By ST IR F R E AIURL TREFER LD D

PRI A E X DB EHNRL SRR B RAE -SSR ET S P
FHEE MBS Mg dng o LB E R R KT (package tours) s p B4 ik {7
(independent travel)snZ 8 -+ ¢ H R EF w3k (TAAF 7 A4 PRIE > bldoiT 5 & E5 o

tb%"‘«f,] T;‘?}:m_& JI"\' g fg‘-g‘*%m,% r’:l' ’ l}‘]l}b ﬂ'\lﬂ'ﬂ 13“;; 5 B T o
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T R AR SRR ki

=
™

i B Rt 27 487 B L GDP(RUE )1 b

Py B RE &8 gk GDP(RL$: %)
B8 ek GDP(RE %)

P e B Rk GDP(RLAE )
> IR LR GDP(BL#: %)

B e B Foh % ek GDP(RLEE )1 b

H i BRI 8 ek GDP(RE: *2)
E 4R TR ek GDP(RLEE #%)

H B 7k GDP(R 4t %)
> 3 LR GDP(B %)

hpas)

RN L E T

B R ek
P ek J 72 Bk GDP

hpas)

s ) PSR YT

2B R R

B B R R e = e % GDP
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b HRPFERRE NP LA RERBR S ADLIR AT RY = Bk
KERPAEAE K 58 GVCs 4 18 B p ch B RE NP h o & - Btk s MRS
TR L GDP grpi i 2c & B 7R L GDP & a2t b 2 m R F B 5 P o
PORIRE IO KGR R TR A A o 5 Z B RS P Pk BRI L LR
Brord o AT EINF - H i GDP #r A 4 hH g o B2 B A2k
Baad » RPE NP IR GDP SR et bl o i - BE R Z Bk i

Bo- RASPREREL 4 2L By .

1. P ey B RE IV & B RE R GDP(B £ 2%) 1t &)

B e B R IRFR Lk GDP(s £ %)
e B 7 Lk GDP(BE £ 3%)

2. B R R AP e

e SRS Ry
Bk B Rl 2%F° j 2 g% GDP

P ek B IR | ep ek =

3. B RO j 2ok EdRY BT ok GDP(g P )t B

P s B R IR j L% GDP(R L %)
DIRIRFE jELE GDP(E$: %)
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322 EEIO 3+ K 2 3¢

& EEIO sl ¥ o S Bk ek M crlicdh A (V)R & A %2 it i iE
(V) g E - B AT SO plgd GDP o AT U RS R TR
Lk GDP o AL T 0 i 2 o B LG & 3% MAL % e (C) 4y onils
SM ARG G AL 5N R T B DRGSR TR 13

ENRAES L

B 424 i Ecs (Direct value added effect (GDP)) = VY
® Py (Direct CO,effect) = CY
Bfewtse i @22 (Total value added effect (direct and indirect effect)) =

V(I-A)tY=VBY

& qeppaon i (Total CO, effect (direct and indirect effect)) = C(1-A)'Y=CBY

He
A11 Al,m
Vodpendogae gt v [ 8 s S(mm)2 gHhE s Al Y £ R
Am,l Am,m
[A ] sxm)zféEd mipHlMEon A% A - H g d o
Y mxXm

f%' e )

Ay o Ay
Chendpp e »C= [ ¢ =~ i |>i(mxmzstsed  afdd 5
Am,l Am,m

(Al sxmzfied omipchf MFon A% > 275 - g N
Y mXm

%
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Adpend 5 R r A28 A0 Gt AP R DA F TR L B HF

(1-A)* ¢ B BAp Al S BB AN E AP A R M e > < ff Leontief £ 4

o g A BRI B F R b - B R R NP R G R (B BT R)
3.3 %~ fF4 17 (Multiple Regression Analysis)

s 018 B ) fen i GVCs T 4 ik hjR sk GDP 1 Lk g 2t i)
218 B R Rk R Ao 0 53 SPSS 17.0 Atk AT 0 i B
FFF e BR/BEFY RNFO RFLEDOREF S 2 UKE - W7 LPl 8 238
% EAAT B RIR T Lk GDP ~ Bk ALEE IO B0 R R R KRR T 2 B 1 o 4
* SRR GFAYT  BRZ B ET R RIRT 2 Bk GDP ~ B B 2 B
AP F2 2 el TR T ) RELILEFEIRSEK - p R? e B/
B e R RGF (w)% o Tt Bt 80 5 5 % e (dummy variable) s 3¢ sk
AT .

1. ﬁfﬁs_’“li* = B R R
oo fF o 4Tt R 4E Gt F B A % #c (independent variable) {- ix % #c
(dependent variable) e % > B it aud 2 o v ORI R R L

B0k AFTE 2 7 i FRHCAeT AT
TGDP = B, + Bideveloped + B,RTA+pB;LPI + ¢
TCO, = By + Bideveloped + B,RTA+B;LPI + €

TEfficiency = By + Bideveloped + B,RTA+[3LPI + ¢
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H? TGDP % B ey B 7 GVCs ¥ #1if§ ek GDP v &) » H = 2 % »
TCO, B 4 P e B RET IR G Bk st 2l &) » ¥ = % % » TEfficiency % p
PO TR L R 2otk 0 B = 5 CO,kg/GDP » developed 5 #f %] % #c> © B3
Ryemms L EF AEbmBs: ORTAZIRF 8GR 5 12 2iicg ;) LPI
» LPI#ciE > Bois ¥HIE > Br> fo > Pas i iFlidic e 5304 -

£ A

FA T A e BAABER RRTELTREAA

F_k

1#1“
—=y

hLa

K

(1) 3£ % &t (normality) : & 2 F 4L & 4 i » f= (normal distribution) » B 3%
A% EERPHROLNFRFHRAEKNAF o RADI IR FHEE S F
(histogram) » 3 & & & e | FF o g A 0> SR F G 5B (normal
probability plot) -

(2) A 38 > 4 (independence) : p F R A I 2 BRI A 90 4 )’j'*u
AFARBFARZ BRI MG 2 p AP A FE At 2
P g REOEFMR TS PR A - MR PE-AE
#=se3- & (Durbin-Watson Test » fj # DW &) k& 2 > § DW B %17 2 4

RES I PO R e Rl

=

!‘

(3) AR #iAp E (homoscedasticity): p % #icerig £ 7 % TR R ik

il 4
froapect > BBy Fi0% > FRdn7 42 (heteroscedasticity) § # 5
iR E G RGP R VY RALAGR R

(4) % ~x s (multicollinearity) : % 2 B (22 F)ehp %83 » b (T
iR RE) ’T}ﬂ‘ LA e KA g R A A A Rl &R R

- f SRR S SAERY o RF FHECA e 2 ke R AR Y L
iptk = F LR (tolerance) ~ % £ #% % F1 %  (Variance inflation factor, VIF) -

%
FFLRA 0L A BB EWIETS A0 10 > 47 F £ SR AT -
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B3k # T_ (Hypothesis test)

FRIETH REAT PRI RE F BT B R T dp Al R kg

FRM L 0T A

1)

@)

Fie 2 (Ftest):Fia <iF:t p R 83 § At ol F 1 (R iF BT 5 0)
B s S OPF o p RBET R E G RS o

2| % fa e (R square) : =] 2 4 (coefficient of determination) £_* 3 iz ff i¢ 7
#58 ehig e & (goodness of fit) » H @ A3 0 F 12 @ » ¥ R=0 ¥ » 4 7 &
RS P BB G ARIM % R0 P R A T R S0k p R ETRE
bl o R EHEABN L) R ) HEBERSIFEERFEFTZR AT A
PANGFIIY S Y B AT p R R WE T
Fa AL R E BB o S RT @ ¥ SR A R

(adjusted R?) -

43



Fri gas

AFEAS LT BLEALE L 18 B P e RS R RT TR ¢ § R

BIRPMSE A~ BRI AR A B/ B B RGDP £ ;4.2
& 441 EEIOH-3] 5 91 18 B B 7o 2 18 B B jut b sk GDP &2 i sk gt 2 2
Foo@aep o RR 6 RROTELA BB R 2 b RS B0 0 P ik BRI
8 ek GDP 2k g 2t G| TR A ATt B L B hk 5543 5] % A4
BN F B 18 B P e MREIVFE L GDP Zaiii i b R REF L
GDP s g2z eint b1 2 £ 30 Lk g oo o o b it F v 2Ih i maad
B Ft 30 B gk GDP gt it b3 4.4 & 5 2| % p chp W FETE £ ¥4 25
B Eachg g s f1* L RE S RSEEIO HAR R B d BN 2 A BN d RO
U A FRPTF LR F R 18 BRRE RS SRS 4553 1
SAuEAY  FHZ BRERAS L RF/EEY AR RFEEORBTIRT
R R PPl o LFHF /) » B L2 E4aT B RIFT a9k GDP~CO,
Wb R R R LR AT o

4.1 18 B P thp B RerLL 3t 3R

T4 41 I 18 B p s W R 2011 E o BN BIRP S A B BRI}
EE A LA 4255 i & 4 B RGDP £ (OECD, 2011; UNWTO, 2011; WTTC,
2011)j¢ 4 ¢ T A 18 BRI 0 A BIFE A v 2 5 R FiE = 52 B (80,499
£ A) F R (62821 F 4)~ ¢ B (57,581 F A) 5 IR IEE A HeH = 5 R Rk
B (82729 F )~ ¢ B (70,250 + 4 )~ £ B (59,209 *F 1) BN HE A Hew = S

G Rak = L ¢ B (2,641,000 * 4~ ¥R (1,668,635 * )~ Er R (864,533 F £ )

Wa

o B AT ERORN BT A Gt R L RSB E AW )
PR R B b

[Eitg

o
AN

IRGEE (AP SEE RS TAEPT) A2 )5 a5
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B (699531 7§ % ~)~¢ & (310216 7 7§ # ~) 1K (282362 p § % ~) - & ¥ 5
BLEE 4244 B B d W RGDP a5 > d T & 417 0 g 4 2~-5%2 /> A
PR Al blER 0 5 5% aitdr (2B E)H A B d B RGDP st 5] 0 %
BenZ Bt > B9 g ehi B Jla g #8002 wl i 146%2 147% -

3 4-118 B p s B Rk Bt T

»BEE RS E RApPSE BEYER Bk E R4

Mpsf A% %3 ¥ &4 § & ¢ W GDP
(+4)  (FR) (F1) (FHER) wE®)
ph b 5771 7,788 233,126 80,570 2.8/10.8
B3 A 23,012 9,874 11,617 39,944 5.0/14.6
T g 5,433 7,806 108,561 3.0/8.2
v g 16,014 30,450 105,743 65,236 1.7/6.1
e 57,581 70,250 2,641,000 310,216 2.218.0
% I w2 2392 1,209 3,922 5.1/14.7
o 9,019 5,279 76,328 10,905 2.718.2
R 28,374 82,729 118,710 282,362 3.8/10.6
€ kI 2,665 1,054 918 1,342 3.4/13.3
Y 80,499 26,155 276,752 158,986 3.7/9.8
# R 29,306 56,836 1,668,635 181,232 3.4/ 10.0
@7 4 10,250 16,634 18,801 6,551 4.1/10.8
R 6,309 13,994 864,533 107,470 3.1/9.3
&~ 71 46,119 29,295 67,059 101,041 41/10.1
p A~ 6,219 16,994 612,525 257,094 23170
= g % 1,775 1,526 14,188 1,664 1.6/4.2
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o 3 6,087 9,584 152,268 26,781 1.9/49

EN 62,821 59,209 699,531 26177

42 EEIO A3+ %8449

Aol E A R w BIA > B - A LI EEIO KA E 01 18 B P e B R
£ GDP £ gt 2% > %ﬁfr} FER kA E D P e RRLP 2 b end @ B R (Rest of
world, ROW) 2 Lk gt 2asa o 1n 2 & W A 2 IR Eah? 7B~ 17 G788k GDP &7 gl £ 3
Wb B oA R AR TRERFRKEAR DR T A BFE AR A
B R DEERI R b BN R e IR A B B A E R ERR P
FARBBFORE AR LREZ PR IR F =SR] 5 IFFE 2R Ead o
BB~k GDP Bt Glengd B - B8 - M- A S e B 7 k2l ¥
BBk GDP v btk Bk R R D e X ] R ROV B s A E L B R
Fl& @ 5 e St E 8 R R R e W R (e £~ E R R
cESER)ORTF] P NI MR T AN TP g R P
T2 & NP AR PO $E T R W RE O e T Rk W A A SRR

o ERH B R TR T £ RRIF o
421 2011 i 18 B P e B2k GDP gk CO,

§ T4 42 B 41 2R 427 #4018 WRA 2 Sk GDP &2 CO,p i ) %
PIZRSE A BPE > B P el o Y o B flhd A 0 G
0.1008 (CO, kg/GDP $US) : # £ ¢ 5 Er & » H kgt oa S 5 1.2199 @ B 8 B e
LR AR > B2 B s B RehA R E4F 0 L 05864 B b2 His R
P b A 0 5 10376 ¥ b F UFRE 42 L ERZ SR TO ek S~ B
PR o R 2 H B RSO S BT P chi B R B o BT H i

B REH B 0k sk e R F o 5 55 B R Jlend bl B R chE AL -
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g P BRA 2T BT hh R h T R 1518 ek CO, (44%) ] A
B R (56%) 7F 0 H 48 17 B e @ B R~ @ HE b bk GDP ¥ CO,o # ¢ = &

BBk GDP % 0 5 93% ; @ gLk CO B & ¢ WBEFant 5|53 > % 93% o
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% 4-218 B P % B L GDP ~ COp ~ phfocd 112 D3kif E4## 5182 gk GDP g2k CO, 1 b

B e B R B chpt 2 ¢h el 6 BB o
B et o) E{#E > K ﬂ#kﬁiﬁ: a-l\#l: 3 &
GDP CO, =T GDP CO, =T GDP CO, A
L o CO, k CO, k CO, k
—.—a—-l—i:;u % ] 2 Kg —v-a-a—i:;u % g 2 Kg —-J-J';:;u % ] 2 Kg
(F ¥ ) () GDP SUS $US) (F g ) () CDDPSUS $US) (F ¥ ) (FR) GDP SUS
65,163 38,514 0.5910 10,886 11,296 1.0376 76,049 49,809 0.6550
LR
86% 7% 14% 23% 100% 100%
31,829 3,209 0.1008 5,859 4,011 0.6846 37,688 7,220 0.1916
#5 9)
84% 44% 16% 56% 100% 100%
91,651 38,481 0.4199 6,664 4,099 0.6152 98,315 42,580 0.4331
L
93% 90% 7% 10% 100% 100%
53,096 41,975 0.7905 9,338 7,330 0.7850 62,434 49,305 0.7897
v £ &
85.0% 85.1% 15.0% 14.9% 100% 100%
271,000 280,189 1.0339 36,013 22,501 0.6248 307,013 302,690 0.9859
¢ R
88% 93% 12% 7% 100% 100%
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2,778 903 0.3252 1,001 676 0.6755 3,779 1,580 0.4180
;’F} I w27
73% 57% 27% 43% 100% 100%
7,537 3,775 0.5009 2,551 1,808 0.7085 10,089 5,583 0.5534
i
75% 68% 25% 32% 100% 100%
218,380 68,237 0.3125 42,790 28,021 0.6548 261,170 96,257 0.3686
/'J,— L&]
84% 71% 16% 29% 100% 100%
879 515 0.5853 337 285 0.8460 1,216 799 0.6574
RN
72% 64% 28% 36% 100% 100%
128,200 43,114 0.3363 20,337 14,862 0.7308 148,537 57,975 0.3903
S|
86% 74% 14% 26% 100% 100%
143,644 114,948 0.8002 23,102 13,547 0.5864 166,746 128,495 0.7706
R
86% 89% 14% 11% 100% 100%
4,107 1,977 0.4814 1,896 1,235 0.6511 6,003 3,211 0.5350
97 4
68% 62% 32% 38% 100% 100%
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. 85,363 104,133 1.2199 15,562 13,429 0.8629 100,925 117,562 1.1648
i 85% 89% 15% 11% 100% 100%
79,896 18,621 0.2331 14,191 9,679 0.6821 94,086 28,300 0.3008
¥ o1
S 85% 66% 15% 34% 100% 100%
N 233,760 62,697 0.2682 21,719 18,690 0.8605 255,479 81,386 0.3186
H 91% 77% 9% 23% 100% 100%
o 1,253 457 0.3646 338 299 0.8846 1,591 756 0.4750
- 79% 60% 21% 40% 100% 100%
L 20,007 22,415 1.1203 6,114 4,385 0.7172 26,122 26,800 1.0260
. 77% 84% 23% 16% 100% 100%
5 630,171 378,400 0.6005 63,809 45,764 0.7172 693,980 424,164 0.6112
e 91% 89% 9% 11% 100% 100%
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TR 41 : %> EeaY BRI ERE GDP bl < Tl kAR > T H
4-2 B 18 B B sy WL LA D [ 34 (4 I F)RA -

m GDP = C0O2

g

p A&
3R
¢ R
ENCY
# R
Ll
v £ X
E
Bk
LR
]
Rt R
v &
How
FFo e s

R IT

&9 4

Bl 4-1 23k maad > 18 B P erp B 55~19 2 Lk GDP 2 sk s 2t b
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422 R F L AR (¥ flvsFrR)

HAVRD e MR PR T AR K B 427 R 18 BRIRS
BE IR P T F end d4F 0 5 0.1008 (CO, kg/GDP $US) o @ g3t 2x £ B & i
B 75 PR s rcF 5 1.2199 (CO, kg/GDP $US) o B B crp i »x 5 #ic (e 5 B+ )

120 R TGS S LB PR T A RS A S

. C(-A)'xAY
BRI = ——————
V(I-A)'xAY
e
Al,l Al,m
Vigend e gt ov=[ 1 f s i mxm)zfied s g £
Am,l Am,m

[Ay] FxnzEéed o emiphd®WFon 3 A% > A7F - Hizg ddrigh

L mxm

e ol

A1,1 Al,m
ClpenEmp et »C= | ¢ =~ i |himxmzfgisd afld 5p
Am,l Am,m
Ayl AxnmzgtdedemigndWion 3 4% > A5 F - B =g op
Y mxm
g

Y 3B F R g AR A RPEE F AN R RS AR Bk R
Al M2 BBEF R B YL
Atgen® 5 R r A3 47 o2 AP GBCEL M RE NN G
R e — H R RE NP R R R
(IFA' & Bycnd 5 B~ A 012 b &9 chd ¥4 % e > X 4L Leontief £ 45

o gy LR R P R A e B S B R NP R g R (DR R)
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AFETASUTe BFE (AY~C V- (FA)) k#E2

HLELSE R (AY) 0 SRR bl S AP ok FRS) R A
L8 00 TAABTVUERA WAL DHEY F LB SRR R RS L EH
i R AEE e HP BRI E A M el AR B R T 64%; PR A S ih
IR R A_p b @ﬁ%]’ F 7 45% > %o SRR R R b0 15% o 4R F RS Wk 2
BEIRDLE D RRE IR Gl (C) o LN Gldpen L LM H 24 @
T R RE  FRPLALAREE RN RF L BT R BRI - B
F1E P o BRI Gl d B R R B R AR S
0.0106 (CO; Kilotons per Millions US$) » @ & j p& @'ﬁ%l SRt Gl s 0.1705 0 sk 48
PR B tadics 043360 HRE AL A0 c REF L1 LT 2R FE 0 5 H
SR SR R PR Bt AL St S N
i@ﬁ?‘]’fﬁﬁf’ﬁ:'mﬂ%” B L vedper k Buo AR il BB M 1. Fp
SRR F IR DAY - BRIZESEN R EH R ERINT R K P
(B flend Ao hrad @rrer i) ERpp g i o

REFCRIF G G LR (V) Fl A S i h BN RRBR- £ LA
o § G 50 Gl R e B e RN ek AR B A T I e ¥

FORF BT S R R R TR R AR T o 2 Fl R R 2 D

PEE K p BTN 5 COkg/GDP $US » Flpt § & — £ Achd B 5 A% 3

bl gk > GDP pF o & TR BN A& R AL 4 o A AR hEARA o ApiE 2T o
BRI FO 5 E R S e e BRI R X o KE 1 BT
FOSLW BRI kg BRI E AR NP LR R £
e A B 5 62% ; PR R vt BB RN Lo ﬁ%] e B B B G
36% 0 % = B RN LokARs B oo HoAe B bld MOTRE ] R4 38% 0 R
Ao B DRGNP ST R TR FE Z B G  R fIA PRP

F MR fﬂ",f? RS ) ‘%‘KFBW’JEK#E Gl ERAA TR PEER 2 AR
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WFANE (R R R) DA B IR o Flt At B R R F o &
2 1GDP i+ » & F e CO ] 0 4p f{iﬁ{#k T o EPRBEARD BRIV (2
%})mﬁi#k BT B )0 EINP ke B BRI RN R
PHFRF o Z BFFIRILHBZT NP E A Boc ki 27 RE 28
Ay E B FE R AR LI E Bt Y khA & GDP ~ CO, 4 s s chs e (=
(ERE
s EELCE IR type | sales ~ GDP ~ ¥2 CO, multiplier sh#icid » 2 5 & #&4c FF
ST A IR - FAGRR Y FT AL 0 R RE B0t
s (3 ~) GDP raf (3 ~)&pmpcd (27) LRI LALSFLI R IR
RN AT ke m R S BRI R EBAPM N E & SRR o
X EE Rl e lde o AR LA SfoiRar ki B shani g o v AR B
BERIRGE g FO0 g B X EAREmhB T i o e FERFPET S8 Type |

B H

lﬂ

f\_"o

4,

F-BFEFECRE I P AR BB NP L g Ay (64%) PR AR B
B (45%) H = 5 Apsr R (15%)0 0 4 4340 f 1R kg & . (1.8702)
s @ﬁia?]%fi?“ (1.9262) 1 Type | sales multiplier % »> # = 4| (1.4978) » 4 7 5" R Y53 %
DR R PR AR BB I RN A KT R - 42 ¥ Type | GDP
multiplier » ¥ r2 % 3 3 1|3z 42 & BT o GDP 3k #ic (0.8436) « >t B¢ & ehpk + iE
# (0.7450) » ¥ g2 v 5 o 4mgr & Judt P ¢ GDP stdic (0.8679)£ 87 % > 27 4 3 H
TIPS - F AR PR SR 1 FET CRF RS LA g e
L B oo 3 F vtk Type | CO, multiplier » 3 3 B 3= x4 & B3t (0.0422)F" & il
WEr ks LR (0.9496) ~ e dpsr & ot (1.0023) 0 A RERRE 5 - £ Aehdod
W A2 PR ERE  H A AR AT RL c B JIE B RE & AT

VG RL  L o
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243 By fler g A & 53 GAY ~ C V- Type | multiplier ++ &

F]+ g R AR Mt I
B8 64% 5%
AY
B R 15% 45%
B8 0.0106 0.2208
C
B R 0.4336 0.1705
B 62% 44%
\Y}
B R 38% 36%
(1-A)* By 1.4978 1.5615
(Type | sales multiplier) R 1.8702 1.9262
B8 0.8436 0.6900
Type | GDP multiplier
EF B 0.8679 0.7450
B8 A 0.0422 0.2682
Type | CO, multiplier
B R 1.0023 0.9496

423 23 B RMRBFE L GDP & CO, £ R 128 (£33 1) vs.
- %)
P4 447 UERIB B R ok IR 0 18 BRI R IR BaY P ER
% GDP & 2eint GiAp'g 6 > ¥ MFRBH i b > 27 F LR 5P D
PORRIETRE bk GDP # P Of O Bk P o @ & B L R
T o B0 AT ELRIRD Dk BRITE IR TR 0 DIAGE P [ Lk
GDP 1t 6] o 2F7 7 4R F P L R hR Tl 0 b 422 ] & > & 3w B FF ka4

BTl (AY )~ A ISP RE i (C) P A B AR (VA

%4 ((LA) ) -
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% 4-418 P B R 2R 487 B~ EELL GDP & CO, et bldn's

R R GDP(%) CO(%) GDP(%) / CO2(%)
B ) 84.5% 44.4% 1.9003
1w 78.8% 60.5% 1.3027
%~ 11 84.9% 65.8% 1.2906
s 73.5% 57.2% 1.2855
p oA 91.5% 77.0% 1.1877
R 83.6% 70.9% 1.1795
Ry 86.3% 74.4% 1.1606
§ R I 72.3% 64.4% 1.1233
ENET 68.4% 61.6% 1.1114
8 85.7% 77.3% 1.1082
B3 74.7% 67.6% 1.1048
= F 93.2% 90.4% 1.0315
iR 90.8% 89.2% 1.0179
S 85.0% 85.1% 0.9989
FR 86.1% 89.5% 0.9630
Er B 84.6% 88.6% 0.9549
¢ R 88.3% 92.6% 0.9536
e o 76.6% 83.6% 0.9158

BALEEG F 6] (AY)  FEGP R SRS T AP ok WY R R
AR > TERASVRBE B SEFEYF LR od A¢ T UFRAS FAL D

SR T RS TR N AT AR o RSN ERE RN DI
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33% > & - SARZAEE L 18% 0 = Sl @ 80 14% - R F RS W
2 B FF LR D RRE I Tl (C) o ERNPRE g LR H n A
oy R €L P LML AR LN AT LRERE RS BRRES -
BFEEY P bR IR H R L B0 B s B RN P Rl G
0.0106 (CO; Kilotons per Millions US$) » @ 5 %< 422 B Bt £ (3 dic s 0.0467 » &2
BE AL 43 fgom;t@ﬁ%];; 2.5428 15} i H 5 0.8261 % 127 % 2 B ¥4
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g
e

SR NP CRAER R R P R A E ) o 2 LA L R g e
BP0 AR SR e Pl S o B R 2R AR PR R b
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ARG AE] R oA R e NP P R B 2 B I A 2R e
B8 gLk B B 0L GRS (44%) R Fl2 - o

SN
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[

P e BB (V)0 2 FI g R R 3P pRBT] - £ R

B g d a,LpLglﬁ#ﬁ'*KT%“'% 2 °$+§KF'B"’”“T4\:I% EARE PF o AT IV ey ¥
FRF LT SR LT RGP B Al 27 ERENP LGB
RS 4 B LB TIRY SR T 6B M kA BRI R hF o

PO sraper A o Hotte B et Bl G 62% S B Bl B IR LR ARriE

ga.g], e e L 6] 5 T1% 0 % o F AR S a;iﬁ‘ﬁ%} e H e i E D B4R R
Mo R G 35% - W= RN G et @ o Horte G5 51% 0 Bl FHg &
By e L g3/ ade B BB S S B E JIA IR B4 NPT

GDP it & (84%)% *+ & i8¢ (T7%)R Fl2 — o

Bt Bl EAE R ((FA) ) s FRENF type | sales~ GDP ~ # CO,

multiplier sfic® » B 3 8 34 B ESTBIRI » A 7P E - 2 Ak MR T
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MAS S RaBROE TR (£ %) ODP okl (¥ 2)matpd (27) -

K,éft T3 A A Wetype | multiplier ¢ > B R >3k ¥ E4aY BB ELE GDP & CO, i

s
e}
1%
frt.
=
E
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“k
I
oy
v
=
(dn
T
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=
=
73‘f
®
&=
—
=5
RO
l‘jﬁ
=i
=

f
+ kA EGDP~COy %t » = € 9 = 2 ¢bend 8 WA kg Ak (A& -GDP -
COy) > Bl if 7 WS L § 4 P s SRR RN o v § T ) ot T P ik B
72 ‘b (Restof World, H # B 7)#714& 4 did so R 4Lfic -

d % - BFREFFTECRE ARG PP L REEE R o R RS R R
g tE )l Ehed T A 457 R TR g AR IV (1.4978) 1 type | sales
multiplier # + »> 5 g e dpgr & fu (L3474) ~ 4 @4 (14182) ~ 12t @30 P
(L4750) @ %t ¥ B 7oA 2 cha B3k Hooe® bing @ (0.9395) 1kt i@ (0.5921)
RS0 P BT S 0 B B e 4 B Rt P (0.2664)0 i - i type | GDP £ CO,
multiplier - & % ¢ ¥ R B Pl SF AR &) I0F type | GDP multiplier &
ANHB R RO ATSEYF AARA ke GDP B H B HRo A7 S B RTR
F b 6)ch GDP o 2% 7 15 LB # | e 4527 £ Bt (0.8436) ¢ type | GDP
multiplier &2 5 #5422 B Fif ™ (0.8877) £ £ 7 < » ¥ < 3tdny iﬁ'ﬁi%l (0.7045) ~ £+
@ﬁi%]%ﬁ?" (0.5263) » % 77 B fl BB L 5§+ F ke GDP Tﬁ/ﬁ%ﬁiw’ o F K H s
B 7A 2 chf ook kg 0 o @R R s (0.0976)r B )5k 428 Bt
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% k% (absoluate advantage)
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F 4-11 2|2 P oy B RS8R sy §

¥ i~ : GDP(F § £ =) ~ CO(-+ )

Gl Cl — —_

E] G3 = C3 = = fd’%%ﬁ‘ €= €= el-g? e2
GI/GZ + CI/CZ + GAA CAA C Cc,+C, €1-€2
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o S8 2okl BRI X H BREIN A B 0T S IRGE § BN M
DO PRE o T A 412 52 BP e AR B RRE T T KRB
(FRFP) » T $HGE 30 A B e B 7 2 i B Rt s AR o
Rt 412 i @8 L TV e B e 232 XLF A 8 B R -
AR F B> X H F E R SRR PRI s F L IR R s
hop ehy B R & 22.135 (CO, kg/GDP US$)» © pb 26 F® cfph 3 4l (5 B =4 @&
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4-127 B P e B RrE T

LT IR Z IR g bk £ IR

FOF R 2 r

Rfar I v IWFF | 20
Beny  HERER
wig

R I
FAR L R 12% 0.2862  0.0860 v
AAEHIE AL R 11% 0.2847  1.5842
K- o 9%  0.6616  1.5454
B S T b B P 9% 22135 2.5596 v
BREREFEFoEA e ERER 8%  0.0437  0.0519
R
FE e E W vk 26% 0.0980  1.5938
HFHics F 20% 3.3885  0.2437 v
A g Hfcg il & 16% 3.6980  1.5148 v
[ R 8%  1.9931 15070 v
RAEERFE R 6%  0.2664 0.1314 v
¥ 2
RIEERFE R 21% 0.0415  0.1430
HHfrs F 20% 6.6191  0.2768 v
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% 4-13 & W= B F]3F ehd I

R ARE* 5HB) FEY S BERAR RBFipakE LPIfHk
i® 4 (AUS) : B 16 3.84
# ¥ (AUT) © B 46 3.76
= & (BRA) e 6 3.20
4¢ £ + (CAN) < B 14 3.87
# ®(CHN) B g ¢ 19 3.49
¥4 # 27(CYP) ° B 46 3.13
# 5. (CZE) o B 46 3,51
# ®(DEU) e B 46 4.11
& ¥ & 3; (EST) © B 46 3.16
iz ®(FRA) : B 46 3.84
# F(GBR) : B 46 3.95
&9 4](HUN) B 46 2.99
£ & (IND) B g ¢ 19 3.12
%+ FI(ITA) © B 46 3.64
B 4 (JPN) © B 25 3.97
* [ 7 (LTU) © B 46 3.13
- #(TWN) © B 12 3.71
% F(USA) © B 27 3.86
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451 B R (BB F)L i FHCY

1. 5 is&ﬁf#ﬁﬂt‘] (1) : Y:BO+61X1+BQX2+B3X3+S

ik gEc (Y) L A F

PRI 7 X SR c FERTMREL L B RRRB S 05 X5
REFFEDREF 5 2 TEE S X35 LPIEKE
Bt AR TR o F AR 4B A A B FARHE T i fFERCEI(L)
W g e
2. 5 Aw Ak LR R o 0T A 414 415 4
% 4-14 3 F Rl (D) #0045 &
LeE S
TR R RIH; R R T3 el e
1 .598? .358 .220 28127
a. FEip) % 8 (¥ #), developed, RTA# &, LPI
b. i g#c RPEITT
# 4-15 i 7 -3 (1)Anova
Anova®
R0 TS e df Tl S e F kM
1 i Ef? .617 3 .206 2.601 .093%
=ES 1.108 14 .079
8 Hc 1.725 17

a. Fp P % #ic (¥ #0), developed, RTA#% &, LPI

b. i % sk
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§ A 4147 Baen FERTE 0220 A AR R Y 5 22%7 ik
fogHiRfR o ¥ i T PR F e 2 (F test) >yt i fEHCAI(D) Y 0 3
Bt Fid s 2601 BF I p E<01- 428 m & B 0 A7 gt A2 i
FoRFRRNA cAFRFIANY I - BuFpak 0 (RAL0T
- Bp REOIFRPEEREF) I ING P R E T 0 PR S
¥ AEAE R 4 0 AT A 4-16 S o

% 4-16 % ETF BoA (1) T Bcdg & £

F

= AR e BECAE Ot BFR

B 2z iE %L  Beta 4

1 (¥#) 1.171 .853 1.373 191
LPI -.046 247 -.052 -.186 .855
RTA#KE -.010 .005 -.503 -2.006 .065
developed -.128 .226 -.172 -.565 581

a iR RS

d 1 4 4-16 2 1 B §F thdiceiig 2 (ttest) ™ 7 Ao LPI 3R B S et St i G
01860 B EM p E>01 B pAER > AZEF  RTAIEI 5 sat i
B 5-2006> kg FMHp E<0l fFE pmiBEs  ZHF CBB/RFY Wty
hentsetm 505650 BEM P E>01 BE A EER AT

R EEPRERGFLEOTEF I LB AR T BT
R E O FREFE PRSP TEEAR S B R R P AR (R RA

) o
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452 p RS EPE (2R B4 > REEF2 kL GDP v b)2

< G

L % ~a i icdl(2) - Y=B B, X B, X0 B, Xste

B (Y): 23 iEdad > WS F2 gk GDP b

fRECE § X AMRE S BERTAA L 1 B BT 05 X5

G I SR RS S D SULE 3

it AR FAITE 0 F AT 4B A MK AT F A FRCRI()
Wi e
2. 5 AwFHAIQK LEF > 40T £ 4175 4-18 07 o
% 4-17 w® fF 3l (Q st 4 &
LEE
st R gt | AFEA R T el e
1 .753% .567 474 .05127
a. Fp P % #ic (¥ #0), developed, RTA#% &, LPI
% % #: GDP
# 4-18 i 7 -3 (2)Anova
Anova®
750 T3 e df T TS e F BE
1 i Eﬁ? .048 3 016 6.106 .007°
= E .037 14 .003
R .085 17

a. Fp P % #ic (¥ #0), developed, RTA# &, LPI

b. i % #: GDP
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§ A 41TV @R FERYE 0474 om i fEHCAl h R R Y 47.4%7
W REEE B F LT RO R F ik 2 (Ftest) > Bt FHCAIQ)Y
PR FEL 61060 MF I p E£<0.1 4% B R B A7 0t FHCD (i
B &GRS %Trﬂ'ﬁyﬁ e LG - BREF e S0 (R
- Bp REDIFRTEZRF) INAINR p RBOPREEHF > AL
4 GBI R A 0 AT A 4-19 ¥7o o

% 419 i R (2) 1 Bk & 2

% 8
= AR Tl L EE S t ¥

B 2 i S Beta 4 fie

B3 B
(¥ %) 417 155 2.681 018
LPI 141 045 723 3.134 .007
RTA#E -.001 .001 -306  -1.484 160
developed -.060 041 -363  -1.457 167

i% % #c: GDP
b A 4-19 2 e Eff/‘fﬁt’ T (ttes)™ @ 4o LPI 3-8 fs et b3t & 5

3134 EM P <01 FF A AR > T RTASE L ¥ seht a3t @ 4

g\

1484 BEH P S0l BEE AR AEEE C BFE/EFC BRI 4

et 3t e 5-1457  EMp E>01 X mE B AEHF o

—i=
3
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SR @A LPLEY 2ok Gane B RO WA GDP W 6] B F
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453 p RA2RE (23F a2 P WFEFL L CO v v))2 5

< G

L3 R () | Y=BytB X B, Xo By Xate

B (Y): 23 6480 - BRI W2 gk COp ot b

fRECE § X AMRE S BERTAA L 1 B BT 05 X5

G I SR RS S D SULE 3

iE AR FATE o F AT 4B A MK A HE T F A FRCRIR)
Wi e
2. 5 AwEFHAIQ)KR LEF > 40T £ 4205 421 07 o
# 4-20 ® fF A Q) st 4 &
LEE
st R gt | AFEA R T el e
1 .787° .619 537 .09383
a. Fp P % #ic (¥ #0), developed, RTA#% &, LPI
i 5 #c: CO2
# 4-21 i 7 -3 (3)Anova
Anova®
750 T3 e df T TS e F BE
1 i Eﬁ? .200 3 .067 7.578 .003?
= E 123 14 .009
R 323 17

a. Fp P % #ic (¥ #0), developed, RTA# &, LPI

b. i % #: CO2
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§ A 4207 @Aop RS 05370 A op i Al AR R ¢ § 53.7%F
WP R o R F R A FHR M F e T (Ftest) » gt -3¢ o
RO FES 7578 BFEp E<01- B8 & B S FRAIEEE

55 FRRIA A °%\Tr<‘3'ﬁﬁ AN ? It - BFhEkr S0 (202G - B

iR IRl R AT Y) 0 20 AN i ORI E RC R Y 0 B E £
BAE R £ 0 40T A 422 45 o
% 4-22 3 o3 (3) T il & £
¥
o5t FAEE 1 i L SRS 3 t W
B 2z 3 i® R Beta 4 fie
1 (% #) 448 .284 1.575 138
LPI 155 .082 407 1.880 .081
RTA# & -.005 .002 -547  -2.830 .013
developed -.120 .075 -373  -1.593 134
a. &% #: CO2
d % 4-22 2_ B Wi T’f‘/"& F_ (ttest)¥ {F4> LPI 3+ B (s et st iE 2

1880 B E I p E>01  BE A BR > AEHF  RTABRE I ¥ st @

[

52830 MEFHpE<0L FEAABE  EHF; c BF/BEFY Rty
Gt st E 5-1593 BEEM p >0l B B EER AEEF .

PP EET FoRFEENERR T A5 TREHT 25 E4aY B R
PEREMPE LG HEFL RS RALE DR T L B AR AR
DI EARY R PRI ELE R S BRI (g k) o
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PPl b GBI IRE R o PR P ey A W R RIRT P e R
Fo AT F B AR T AR PINP R > ERE ¥ F R (ROW)H
BRI LB P i BRI o
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AFTYR-DIR EARPEL Se » LR A R ey B IS R A R Rk R
BRPELCEIRIFE Y A BRI A RTEr o ) PR R AT B Rk GDP 22
FoUR P T En P E BLERGRY 4 hA o A AT Y AT KGR Bk AL
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Blake et al. (2006)¢ Tsai et al. (2005)#% ) 4r " 35 B BLE PRIF 0% 4e & > 32
REFERY DT R RFUEAABRBEHTR AR ELLER T AT %R
A A ok E PR L 4 avE- LR ¢ § 5 (AT
KA o AAK G R HEERTH S B kB 2 A4 oy 4 B ERAHK
fefet 4 TARY AEJF FTREELC PR ST I FAERENNEIENF
5 I AR R R o FTB AR R R uE i e R - £1AT (innovation)
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2. E PP hE(C)
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4 AERE@A))

FRF® B4 R

type | multiplier sales GDP CO; sales GDP CO;
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TR & 2 RA 1.5326  1.8825  0.8365 0.8830
K- 5 1.5399 16779  0.8133 1.2262
CAS T R 1.4566  1.5735  0.9332 1.3074
Bk Boap(teesdgel) 14740 15365 02337 0.1684
i 4 4 1.4978  1.3474  0.2664 0.2224
Mt E 1.5615  1.4182  0.5480 0.5921
A 1.5566  1.5701  0.6565 0.9264
g 1.6412  1.4750 0.9016 0.9395
Bt E iy 24 PRAY 5 % (7 IRAY 1.6092 1.3111  0.5809 0.3516
BRAXFEFICEL P LEH 1.5660 1.5035  0.3184 0.4594
HEALE AL E ol L PRIE 1.5073  1.5454  0.2941 0.2671

125



(2) Type | GDP multiplier
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(4) 7~ &L (multicollinearity) © * % ~ i jFi-3](2) = =

LRPEZEY LendptR i F L& (tolerance 0 ] %015 R AR AE)

%5k %)% (Variance inflation factor, VIF » % 5104 & & {+ B° 4%) »

%34
L

B x301 VIFY -} 3t10 0 40T & 977 » & £ kv o
%’
st AR E T T il t N CER T
[k - S
B 2 HEF L Beta » vi  VIF
et i
1 (% #&) 417 155 2.681 .018
LPI 141 .045 723  3.134 .007 581 1.721
RTA#E -.001 .001 -306 -1.484 160 730 1.370
developed -.060 .041 -.363 -1.457 167 497 2.010
i% 5% #. GDP
3. 5 AREHIE)
(1) @4 B (normality) ¢ 5 & FHEI(3) =
i# * Shapiro-Wilk # fa {44 2 > Ho: ¥ &8 V.S, H:25% A8 > 4™ & 9757 o

¥ e

Kolmogorov-Smirnovis 2

Shapiro-Wilk # f& -4 2

BRSO pY AR

ByEr s Ed pd R

MEL

Unstandardized Residual 157 18 200

.906 18 073

a. Lilliefors g % |+ &1t
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(2) %38 b 1+ (independence) © % ii&ﬁﬁ?ﬁ:i‘]@)#i
Durbin-Watson %23+ £=1728 > & 15~252 % » &7 & p 2 4ph -
(3) A 7 ch% B #idp & (homoscedasticity) : ¢t % ¥ EFHC(3) > =
AR R Lo R E AT Bl o e T BT 0 T BT AR F
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(4) 7~ % &t (multicollinearity) : % ~ i 73] (3) = =
LRPEZ Y Lendp R i B L& (tolerance v [ t0.17 £ SR AE) ~ % B B
"5k ¥] 4% (Variance inflation factor, VIF » + ++105 & &M R A7) » 0t G033 %

Bg 40010 VIFSE ] 30100 40T £ 907 » £ SRR o

4 8
S ABEC GE  BEL U HFH  Eapuyd
i
B2  {M®i Beta A i VIF
R e
1 (% ) 448 .284 1.575 .138
LPI 155 .082 407 1.880 .081 581 1.721
RTA#E -.005 .002 -547 -2.830 .013 730 1.370
developed -.120 .075 -373 -1.593 134 497  2.010

i% g #: CO2
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