b ] 1'[1 ;
Korea Trade Review (Korea Trade Rev. ; F-&J8}3]A]) A 5 ¥ ﬁ :{
Vol. 47, No. 4, August 2022 (pp. 1-14) ISSN 1226-2765 (Print)
https://data. doi. or. kr/10. 22659/KTRA. 2022. 47. 4. 1

FoHEEP 3= 240 OXl= g =4
- APEC =7 S4CE -
=M 538t

Analysis of the Impact of Trade Facilitation on China's
Trade - Focused on APEC countries -

Xuan Zhow?, Chang-Hwan Choi®
*Department of International Trade, Dankook University, South Korea
®Department of International Trade, Dankook University, South Korea

Received 26 May 2022, Revised 24 July 2022, Accepted 22 August 2022

Abstract

This study examines the impact of trade facilitation on China's trade for the period 2010-2017 using
a gravity model with a measurement of APEC trade facilitation through principal component analysis.
The empirical results confirmed that trade facilitation was a key factor to have a positive effect on
Chinese exports and that the higher the level of trade facilitation in APEC countries, the more
positive the increase in exports and quantities with China. Further, the size of the economy, the total
population, and the border between the trading partner had a positive effect on Chinese trade volume.
To promote economic growth through increase in trade volume, countries should actively improve
trade facilitation and participate in global trade facilitation reform through continuous cooperation
with trading partners.
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Table 1. Description of Trade Facilitation's Categories and Indicators23)

Categories Indicator Name Sr(;?]gzg Source
Quality of roads (PE1) 1~7 GCR
Port . . .
efficiency(PE) Quality of railroad infrastructure (PE2) 1~7 GCR
Quality of port infrastructure (PE3) 1~7 GCR
Irregular payments and bribes (CE1) 1~7 GCR
Customs Burden of customs procedure (CE2) 1~7 GCR
environment . .
(CE) Prevalence of non-tariff barriers (CE3) 1~7 GCR
Corruption perceptions index (CE4) 1~100 CPI
Judicial independence (RE1) 1~7 GCR
Regulatory Favoritism in decisions of government officials (RE2) 1~7 GCR
environment Burden of government regulation (RE3) 1~7 GCR
(RE) Transparency of government policy making (RE4) 1~7 GCR
Reliability of police services (RE5) 1~7 GCR
Internet users (EB1) 1~100 GCR
E-business S o .
usage(EB) Availability of scientists and engineers (EB2) 1~7 GCR
Firm-level technology absorption (EB3) 1~7 GCR

of police services) 57}A|¢] A% &4 Lo
2 Ui

AAIA Y, g vehe] =A F9ef b
e dle] BHstel AxdAH ] &% °
A & Qlrh el Hofol I3 AN FEL
olej Yl AFgAF 4=(Internet users), ZF8kate} ol
AYofe] 7184 (Availability of scientists and
engineers)¥} 1% 7|4 (Firm-level technology
absorption)o] E3HEt},

Table 1¢] PE1-PE3, CEI-CE3, REI-RES,
EBI-EB3 AEE =25 AAZAEZH(The
World Economic Forum)o] ®%3F 223 7
A2 H3X(The Global Competitiveness
Report)ol|A, CE4:= F"=7A|(Transparency
International) 2234 FEX]F(CPD A /-2l
ok, ZF AR EA7F 2EE AF HuE
F glerg  HA-HW  AFIH(Min-Max
Normalization)E HA#] djjo} gFc}(Colantuoni,
C. et al,,2002). o] WP Yo Y2 e
glo|g] oA 71 F2 gg 0, 71 F #E
12 53, YA e vgS 23A 25
03 1 Atole] Fro 2 AdHEF= Aol

o 2 flo

(0]

I

=, 7 AFQ7R=)A HeAE W 57 2 A
Fo] SAGFHWA-H2ADE Hae Aot o]F
A A B A= dlelHe Hlal 7S
ZHA Ho] 371 Aelgs & & A HAT

HNEAe FRAE AFTA B e
P RS olgdtel 2 AL AFAE
Aoha vpAut RolQBs 47 A5 AN

N rHa
ol

N

Ol ot o,

& B 2ZE0] SPSS 26,002 o] FFI},

o e 0.9-101W HFLT} vl =
AL ou|stiL, 0.8-0.9% A=) T}
<, 0.7-0.82 APET} wA= dou F
45 AHE F v As ot
Table 2¢] KMO%} Bartlett test A} A} o]
tlolEs /% 24l Adst AR vl

2) The World Economic Forum
https://cn. weforum. org/

3) Transparency International
https://www . transparency.org/
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Table 2. KMO and Bartlett's Test

Kaiser-Meyer—Olkin Measure

Bartlett’ s Test of Sphe

ricity

of Sampling Adequacy 0.91
Approx. Chi-Square 3754.655

df 105

Sig 0.000

Table 3. Total Variance Explained

Initial Eigenvalues

Compon

ent % of
Total Variance

Extraction Sums of Squared Rotation Sums of Squared

Cumulative
%

Total

Loadings Loadings
% of Cumulative Total % of  Cumuative
Variance % Variance %

1 10.855 72.366

72.366 10.855

72.366 72366  6.398  42.65 42.65

2 1.424 9.496 81.861 1.424 9.496 81.861 5882  39.211  81.861
Table 4. Component matrix of the index
indicators Comp1 Comp2
PET 0.877 0.220
PE2 0.704 0.507
PE3 0.929 0.089
CE1 0.958 -0.068
CE2 0.941 -0.21
CE3 0.7 -0.63
CE4 0.929 -0.022
RE1 0.913 -0.067
RE2 0.886 -0.229
RE3 0.737 -0.298
RE4 0.886 -0.313
RE5 0.925 0.032
EB1 0.757 0.372
EB2 0.739 0.486
EB3 0.828 0.214
Table 3¢ F43 FEAYHDE ANL & ol850] Table 49k o] 2 Aol % F
)\ ]

s g £ 3

A 2t 7lols

(cumulative variance contribution rate)©]
8%E HWideE As & & Utk wEA

Compl13} Comp2E wpA|ELo

AEE EFE3
spssell oJ3)] &84 35
I Zr FAEC sFskeE i

2 % b 5%

(load matrix)

g
S%x(eigenvalue)

o] ATFE ALteit

=R 7—}7—]( T 7 A% l"ﬁ:é‘} 71od&
S 37 B 71eER UE feRA, 7
Al Az d-gske F Ay 7R
(Weighted Avelage)E AxksE ohS-of A3}
A st F9dLs 2o FFHAR
HAS(TF) AXF % 2 o o
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Table 5. Trade facilitation level of APEC countries

Country 2010 2011 2012 2013 2014 2015 2016 2017
Australia 0.688 0.655 0.673 0.621 0.616 0.656 0.666 0.668
Canada 0.743 0.741 0.719 0.689 0.686 0.694 0.699 0.722
Chile 0.662 0.653 0.626 0.609 0.599 0.573 0.549 0.561

Hong Kong, china  0.846 0.827 0.817 0.819 0.799 0.816 0.825 0.832
Indonesia 0.307 0.286 0.286 0.325 0.349 0.333 0.357 0.394
Japan 0.705 0.720 0.710 0.722 0.747 0.761 0.747 0.741
Korea 0.516 0.495 0.500 0.492 0.461 0.470 0.486 0.503
Malaysia 0.530 0.590 0.597 0.584 0.649 0.660 0.629 0.631
Mexico 0.253 0.251 0.299 0.293 0.265 0.260 0.260 0.249

New Zealand 0.788 0.785 0.804 0.791 0.789 0.779 0.778 0.794
Peru 0.247 0.257 0.221 0.212 0.191 0.178 0.194 0.187

China 0.422 0.426 0.409 0.425 0.431 0.425 0.464 0.485
Philippine 0.115 0.149 0.216 0.245 0.276 0.257 0.209 0.200
Russia 0.153 0.134 0.136 0.186 0.186 0.246 0.280 0.216
Singapore 0.915 0.904 0.890 0.860 0.846 0.866 0.893 0.900
Taiwan, china 0.652 0.657 0.657 0.659 0.659 0.651 0.639 0.633
Thailand 0.392 0.336 0.325 0.329 0.329 0.307 0.326 0.338
The United States  0.623 0.605 0.600 0.620 0.620 0.663 0.693 0.755
Vietnam 0.261 0.226 0.205 0.209 0.209 0.234 0.248 0.258

TFI = 0,068*P1 + 0.056*P2

+ 0.073*P3 + 0.075*C1 + 0.074*C2
+ 0.055*C3 + 0.073*C4 + 0.072*R1
+ 0.068*R2 + 0.058"R3 + 0.07*R4
+ 0.073*R5 + 0.06*I1 + 0.05812

+ 0,06513

(211)

2 (D& vfge R S5 X33 APEC 3
Aol F-ALst AFE Table 594 #o] &
A3}t Brunei Darussalan®} Papua New
Guinea®] 44 F-d&s} dlo|g7} F-=akal
Zape] wogo] 2] W] BEL of o
2g wHol THA b

3. & zm

Table 504 & = Ql5%o] & =7}e] ¢l
gapAFe il 2 dse 288 &
k. T=o A$ T=¢] TR #A|5=7} 20109
0.4220|4] 2017'd 0.4852 3] F713FHA
APEC 37} & 128]})ell%= Eetar Y7tE=,

1. g5 2

Tinbergen(1962)¥} Poyhonen(1963)& &%

2 %Y 23 FA| £ Ropol A8,
ol% we st o] walo] e asE He
sk shgsheict. oA 71&e vlsh o], 1o
FY Y2 Agdtel @ et RAY o
29l BAHE o] Aol 1, ol %
2ol @ £AE AT F ke aF 4
7 o W o] 19604 o] F FAl

of Aol s S-gHsi
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Table 6. Variables in the model and data source

Variable Definition Source
Tradejr  Total trade volume of country i to country j in year t statistics.apec.org.
Exportjt  Total exports of country i to country j in year t statistics.apec.org.
Importjy  Total imports of country i to country j in year t statistics.apec.org.
TFly The trade facilitation index of country i in year t Previous calculation results
POP:t The total population of country i in year t World Bank
POP; The total population of country j in year t World Bank
GDPy GDP of country i in year t World Bank
GDPj; GDP of country j in year t World Bank
Dist; Geographical distance between country i and country | CEPII
Area The land area of country i CEPII
Border;  Whether country i and country j have the same border CEPII
Table 7. Descriptive statistics
Variable Obs Mean Std.Dev. Min Max
InTradei 144 11.254 1.021 8.784 13.279
INExportit 144 10.552 1.139 7.925 12.972
Inimport;j 144 10.391 0.997 8.233 12.179
TFli 144 0.522 0.233 0.115 0.915
INPOP; 144 10.677 1.223 8.378 12.692
INPOP; 144 14.124 0.012 14.106 14.142
InGDP; 144 13.441 1.241 11.661 16.788
INGDP; 144 16.055 0.221 15.622 16.326
InDist;; 144 8.484 0.879 6.862 9.856
InArea; 144 12.958 2.741 6.471 16.653
Border; 144 0.166 0.374 0 1
FF49 $Y w3 INHo= A /bx InTradey=Fo+B TFI+AInPOP, +A;nPOP
A WE5E T AA FERE A5t i+ BAnGDP;+P5InGDPj+BInDist+4/1nA - (1)
A W, olE S & veke] GDPe} AT reai+PsBordertei
%, APd A Prlshe s W, olg
go] 27} gke] Ael, 7o) A o] v W, InExporty=Ay+AiTFl+AInPOP;+A5InPO
& 50 79 el B AT A= Pi+BnGDP;+85InGDPj+8sInDistj+5,ln - (2)
/A AR F& vt o BN FAdLs) Area;+BsBorder;ites
& HsE =Yt FolAgs Juit @
ebe] weizge] v & Qe 9FL A3 Inlmporty=Fo+S TFI+AINPOP+85InPO
T4} st Py+BAnGDP;+BsInGDP;+BelnDist+7n  (3)

Area;+BsBorder;itei



poABEl 22 £3900) vjAE G B4 - APEC I} FHoz - 9
Table 8. Estimation results of model
W oLS GMM
ariable InTradei: InExporti Inimport;i InTradei: InExporti Inimport;t
T, 1.284" 16397 0.819 1.282" 1636 0.820"
(0.000) (0.000) (0.068) (0.000) (0.000) (0.041)
InPOP, 0.184" 0.449” -0.058 0.184" 0.449" -0.059
(0.021) (0.000) (0.577) (0.012) (0.000) (0.470)
InPOP, -11.318 -12.858 -10.840 -10.359 -11.379 -10.631
(0.262) (0.196) (0.395) (0.247) (0.178) (0.397)
InGDP, 0.529" 0.530" 0.439" 0.529" 0.530" 0.439”
' (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
InGDP, 0.942° 1.154" 0.804 0.892° 1.079” 0.792
(0.079) (0.029) (0.234) (0.067) (0.016) (0.228)
InDist -0.408"™ -0.161" -0.756" -0.408" -0.161" -0.756"
' (0.000) (0.004) (0.000) (0.000) (0.000) (0.000)
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(0.000) (0.000) (0.001) (0.000) (0.000) (0.002)
Border; 0.599™ 1075”7 -0.499"” 0.599™ 1.074™ -0.499™
' (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
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Table 9. Regression Results of 4 Trade Facilitation's Categories
Coef 10.416" 4,366~ 1.363 7.8%"
(0.000) (0.000) (0.062) (0.000)
InTradei Rs
q 0.873 0.846 0.839 0.853
Coef 11.786 " 5.703" 2.149” 8.447"
(0.000) (0.000) (0.000) (0.000)
InExporti
R(;S 0.903 0.879 0.872 0.880
ot 7.192" 1.460 0.689 8.518"
(0.000) (0.408) (0.443) (0.001)
InImport;
R;S 0.761 0.743 0.743 0.764
Notes: 1. ™ ** * 2 ZIZt 1%, 5%, 10%, M EHXCZ Qo|5t
2. (= P”
Ao 2 Velda HZ ¥ d EoF 3o =Y InTradey / InExporty / Inlmport=
o] I, AFE Azt T 25 FFA Bo+B1REj+BoInPOP;+535InPOPy+BInGDP ©)
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Table 10. The effects of trade facilitation on economic growth as trade facilitation improve
(1) Impact of trade facilitation on total trade volume as trade cost indicator improves

Percentiles TFI Standard error 95%Confidence interval
5% 1.482** 0.367 0.757 2.207
10% 1.564** 0.387 0.799 2.330
25% 1.877** 0.465 0.959 2.7%6
50% 2.816™" 0.697 1.438 4194
75% 5.632"* 1.394 2.876 8.387
95% 28.158"* 6.970 14.380 41,937

(2) Impact of trade facilitation on imports as trade cost indicator improves

Percentiles TFI Standard error 95%Confidence interval
5% 0.993** 0.369 0.263 1.722
10% 1.048* 0.389 0.278 1.817
25% 1.257"* 0.467 0.334 2.181
50% 1.886™ 0.701 0.501 3.21
75% 3.7 1.402 1.001 6.543
95% 18.859"* 7.008 5.005 32.713

(3) Impact of trade facilitation on exports as trade cost indicator improves

Percentiles TFI Standard error 95%Confidence interval

5% 1,435 0.415 0.615 2.255

10% 1.515™* 0.438 0.649 2.381

25% 1.818" 0.525 0.779 2.857

50% 2721 0.788 1.169 4.285

75% 5.454* 1.576 2.338 8.571

95% 27.2711 7.882 11.689 42,853
Itk 7P 2 % HX= A2 A9A] AvkE A AT 1H A4S JHds ok ot
gola, the-e Ash AB 87, 1A PAAFs} 5F o] Folo] nxE dT
oz i3 @7oltt. FEdels AN & clSFoM RAAVE AR o] 7z
T At 5 °] FE 5%, 10%,  s0%  EHE o F2

= Ao =
gejsfop stk
Fog oleld

Y=X+(1-X)*0.05/0.1/0.5/0.75/0.95°] wa} Z}
ZF 5%, 10%, 50%, 75%, 95% S F=X1e o F=
Foe] 78S ®103 2}

Table 1094 & 4= gl%0o] APEC =7}e] &
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FZ, FYH nxE JEFo] AEHA ST A TS v HAE, Fo AT =
3t vk, IFolA FeEs) A5 A E AXT = ke AEH Agle 79 3
2 ZF7 FoFqe Uigt JFol 7P A1 T T3 Y wF{FE JfEYE FAoE Y
g2 FEdoln npxjehe Fodolrt Byttt 7Y FHF5dF FEYAS v)ast
A3} 237 4 A7t T3 AFE FEH
JEFe FAF AT} 9o = JFE o
V. 42 Z Ao eyt
AR, 47HA] AZE B4 A9E AEEY,
BHEOo =8 ¥S o]gdly] T2 931 Zyzke] A 77t F7e] FEY nAE JFe
2o #AA o 9= APEC =759 Fo983) Ao zo|7) A= Aoz 1}, gyt
FFo| TF FEY FAof A= IFS g0 7P & S vAL avge A
B9 A5 Ao ue) v 2o A gAY L A 3E, v Fﬁﬂlﬁm«l
25 =39 JEFel HE oA}, FFol “%ﬂd%ﬁ}
AR, APEC =7t AL} FE2 S < 7§d8ke] APEC 79 Addi=ate] 7o
slE 548 B}, wvl=, Artx=e) A £ Aslsted 7PdA dvke] 2edS ﬂli
E 5 7483 ol vy 52 UM djof & Ao|tt,
oy, #lF, g, gAlo} T w7t F9AL A, APEC 3|39 F9Y&sl=|57}
3} pEe vaE dt, Arix=ze] o9 AHEAN T FAFAY FEYALS FA
3} e wFe s W ZleE YeRt *‘6}711 Z7Fet k. whebA] APEC 3|YSES F
T Fe] Fodegs)l 32 APEC 37t S5} A& E A5 02 sl 2= 7he] AA
A FFEoZ e ﬂ%% 28] oF gt
=A, FY99Es 22 F79 F ugF AFEA AAE ntg o Fo9A8s) Alu
Bl olyzt &9 Yol T JFS F £ 3 AAH AAEE AASHE o 2
= Aoz goFEdr) 7o A= 93} ot} 4 S5 APECH7IZE €3t B/
FEo] 1% ol wnlth APEC =7}l T NS HaliAe Rty AS JRASk B
9] &9 ML 128%, 2T FZL 1.64% A5 Bo Fgslelal 4l&EHA A elshe &
Z7Vshe 2 £ 0.82% 271 Ao = e AA 'S FEFoF st o] HSiME &
wrh FodEs) frﬂz—é Xilﬂoh T 5 A&7 2] One-stop AH]= ¢jo] H4s] g
o =] AA R, AT FE 79 *H’JJ sk Al- o}, o] B3 Ald B4 B
% T IE %jﬁ Oﬂ‘ﬂL Fao] Fo Agr g7} ot
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