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Abstract

China’s transport industry promotes regional links under the Belt and Road Initiative, but it also
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contributes to carbon dioxide emissions. In order to realize the green development of the “Belt and
Road’, it is crucial to explore the carbon emissions of China’s transport industry in the “Belt and
Road”. Based on 10-SDA model, carbon emission and its driving factors are measured and analyzed.
The empirical results show that China’s transport industry is a net carbon exporter of the “Belt and
Road”, and the direct carbon emission intensity effect has a sustained and significant inhibition ef-
fect on the carbon emissions of China’s transport industry in the “Belt and Road”. The scale effect of
trade plays a continuous and significant role in promoting import and export carbon emissions.
With the passage of time, the promoting effect of trade structure effect on import and export
transport carbon emissions is gradually increased, while the promoting effect of input-output struc-
ture effect on import and export transport carbon emissions is gradually weakened. Finally, some
suggestions are put forward for the carbon emission status of China's transport industry in the “Belt
and Road”, so as to promote the green development of China's transport industry.
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1. 518

20 AL LIk, BEE T HEAINGE, ANESCHIFME D Rk, RS WA T Sulk
JREIY B, AELBE 22 17 5K 1A bl SRl ™ B () R85 ) . A BRUE = AAHE R H 288800, 4R e IR 5 R )
R EL]. & EREF ISR RN o SRS AT, &R X I a3 9% A 7=
MIOCERER AR, (A /2 A BR AR FEANHE ORI K B PR At 2 —[2]. 2013 4, " EBUMHEH T 3L “ 240
ZHRGTEAT R “21 hadifs BB R B (RIFR “ B (B, BEE R IMERERRT
IR Mo, o EEE S B HE R AR AN T

KT “—ar—B%” ABUCTF s, 13T T 289 . Wang %5 A (2020):k F T Tapio f#
FOR RS BHEIS <3 — B WLk B X sl B R R X s K 2 [ e R/, WFRURIL “—a—
PR ULk B s S cHE OR S SR 2 N R, B A W R [3]. Du %5 A (2021) 1% 2005-2017 4
iR IERE K s R, KIKRZH i — i ERMIZ ISR R, 1SR
Hew 115 K [4]. Zhang %5 A (2023) 7041 T 1981~2020 £E[] 64 /> “—ify —8 " WLk B KW -0 58 2418
WRHZER R, AL REN, SRRHIN S A MK ZFEN R, HRZH “—i—” IRLE
FAAET “T€H” BrEg[5].

5 bR, 2w b s AR HE B 7T S A [ Py e IR R AR Ak ke v [ i i HE T
SO, DA R GG SR 0L R U 45 K o [ S L B RcHE A 520 - Li (2022) 88 A\ v [ 3z Ll ik
He iz 2 BE IR FNIR AL 0], ENIE K RN TRZE R0 T ) 1R A 2 AR S RN 55K [6] » Suin 25
N (2022)F| FH = 4R oG Ay TR, s T s vp DS B HE O A EZE R, RUBRURSS M. Wi
iR, AN, GDP s == k[7]. Jiang 5 N\ (2022)# & FR E £ “ ¥ &7 midAR S RS 5, 8 H
PR AR BN VL AREREEL, BERCRE G5 s &7 WIS A o 2 f AT b i BsHE
R HERR[8] -

HAEr, AR EIZHAE “—H—” W8 E KA, R 3 B = Rt ib, R ZH 7
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AT b E [ N B s R HER[9] [10]. BRIk, ASCRL “ i — 8% Wk E AR BT Xk,
[ iz il AE 1% X 35 2006~2016 4 [IBRHE S SRS K R AT 704, FFHR A8 SR S5 Fonf o [z fnlk i 2 1
JESR M. RORAA B DS k) e B X R AR EOR, AR B B
AN Ath e e v ] 5 S UL AT 45 60238 A AT R 0 s P SO A E

2. MR *
2.1. EF 10 BRhEEHEEEEGTE

10 WAL 92 Bl F At S B MR TT, SR, TR 7 5 5 R E b 22 53 2 2 (A0 A T (i & 4
BrlaR[11]. Z X3k 10 #AY(UNFR 1 FTR) AR F= VR AR JR HE A FERE, AR & X S oMb E#B I TR &
JEH R UL A,

Table 1. Multi-regional input-output model
F 1. X 10 &=E

R TR BAfEH BPEH
N i XL 1 o X35k m Ki{1 ... Xikm
HITL .. EIIn o .. #IIL .. #WiIn
I 1
X1 1
< o In
g Zi;s yi X'
& B 1
X3 m
HIIn
W mE v;
BEA X
MR, FHan 7
Z+Y =X )
R o Z. NN IR
Hor, Z AN, Y RRAMEHERE, X 2a/m MR, 2 A =X—”, HATFE R —Er=H]
j
j AL VSRR TS AT R E . RAA Q) TS,
AX +Y =X @)
X=(1-A)"Y =LY €)

R, A REEMERBGERE, L=(1-A) 25 E15KEIHERE.
A B AN A B B R HE R B B B F s LRSS T S T 3 i e A )
E=FLY (4)
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MAEF AR, HEE (=12, k) M5l 75 TIN5
E,=FLY=FLY, +FLY,, (5)
Forr, Y, FoR ol B8 WAE R (B E RN BN TTRA TR, Y, £ AN BRI B
R M FLY,, AT ESE | NEKL TR TR OB FLY,, R EE i NS5 T E A B
o
[FIEE, A [ 5 0 ANk 7 F8 T i fa e m] e LR J7 R4S
Ere = FLY, = Fy LY, + Fy LY, ®)
Forr, By & i BT WA S (BR E DAAR) SN T BRI CR B, Ry, 2 NEAERTE
BRSPS R S Fy LY, 2 E A i NS T T OBk Fy, LY, 258 1 NS A E A Bk
BN ELY,, = F, LY, BTCARE S | MR TH T« IR E R 05 SRR
ENCE = £ Ero = ALYy + LY,y ~(FulY, + Fy LY )= ELY, - LY @
HENCE >0, W — “—ir—” W& E @77 A is ik g 2 7 EEpy, B
Bz E A& T —E @ik . 2 ENCE <0, i B rh Bl i i fa i) 77 SR s ik 19 e #2311 R —
OB WERE S, A EKAE 5ok 5 E s kR
2.2. #FF 10-SDA #RB Y rh [E iz Hhll BHER R =h E 3 54
£T 10-SDA BRI 2 T A v ik HE i sl e U5 2 AR AL EO SRS K 3R [12] . SDA iy Hh L AR 2 73 i
FLIREN A R AIARAL,  MTTAE — 2 I 8] A 28 BRI STHR S . RSO SE i [H 5« —H — %7 IR E R
R 5 7 AL s eSO R 2 2 A DU AN T T BB BGREE . /N 45 . BR 5 5 M A EE B A
XF R (4) NFERIBEATHE S, Y AT — D R -
Y =QS 8)

Hrf, Q T EX; “ i Wik S T ) B A, S =3{l—‘s PR EE AN BT TIR < Eg
ek s ERzs s B G 1o S [H 5 5 S tesl. K@) 5XE@)4%EH, 55

E =FLQS ©)
RS | ANSE TN R WYk S s i HE U AR 4 AT AR AR R :
AE=E,, -E = At+1 Lt+1ét+1§t+1 - 'ftLtétét (10)

HoA AR t+ LACRAE AN IRB R Z AL 8] €+ 1 (04, AR t oIS 1] ¢ MM $ZBELARTIRT T, 705K
PR > fift i o

AE

N |-

AFLQS, +AFL QS |

>

+

t+1ALQt St + FtALQHlSHl
(11)

+ +
N, NP N~

1 1 1

FA1+1L[+1AQA§1 + I:At L[A(j§t+1]
FAHI Lt+1ét+lA§ + FAt LtQAtA§:|

K bRt
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AE = f (AF)+ f (AL)+ f (Aé)+ f (A§) (12)

Hrp, FROREAERHBCRBOERE, 55X AR PR B A AR B RCR A O, AF i [ 125 138
IR IR A 224G . L ARSI B R A P 5o, s iR T 1A P IE s T R BRI,
AL BT AR B AR L . Q RS H M, AQ Ronighml s b & . S Ron A A,
AS R Iamll i B 28 7 KA T2 5 5 BRI ]

3. SCUES AR
3.1 BHEKRIR

ARSI A BRE XIS 77 ROR B Eora Xt e (00 28008 R 45 T2 PP A AR SC sk it A 26 A2
i, A EA 26 RIS — 0 R R R PR A E X (189 N X)), BE THRZHM “ i — i ”
IR

KT EZ LT, ASC EXIOBASE $ifis 2 b BB B iz anlk 738 1 (B ek s i, Fh s
EiEis. W g, NS Biasisim) ST A RIBRHEIGEE S, #REN EORA-GMRIO i
2 DI AR, JFREAT IS St TR TTS i IR AR VB S R
% BRI -

3.2. pEEME “—F—B" BRERORAREEB S

ASCHRIE 10 #A S AA B b E @ fnl et < —ar— 87 IR R K DR G AR 3E 1057 5 R
Wrs

Table 2. China’s transport sector exports carbon emissions to countries along the Belt and Road (Units: mt)
F 2 PEEEWLX “—H—" JBLERSE ORER(EA: mt)

Hh iz Il )

N\ AR

W sz mmew mwew wlsw sk s
2006 2.176 0.226 0.020 3.021 3.534 2.424 11.401
2007 2.591 0.309 0.026 3.889 4,528 3.342 14.684
2008 2.738 0.344 0.042 4.198 4.084 3.550 14.957
2009 2.049 0.281 0.037 3.166 3.430 2.814 11.778
2010 2.078 0.317 0.042 3.736 3.713 3.266 13.151
2011 2.312 0.388 0.052 4.201 4.403 3.670 15.026
2012 2.223 0.427 0.057 3.729 4.871 3.813 15.121
2013 1.841 0.389 0.054 3.182 4.620 3.508 13.594
2014 1.767 0.412 0.065 3.388 5.017 3.933 14.581
2015 1.530 0.403 0.067 3.304 4.406 4.071 13.779
2016 1.876 0.593 0.070 4,186 5.159 5.312 17.195

FEH PR TT I (042 2 FoR), hEISHms i — B 7 v K 11 2 4 51 2 BRHECRAE 2006 4
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%2 2016 AR ]S4 S IR B B o X R Hp IR I BT N KA E SR B 1 BN, AR B 4E R T
B 5 “—iy—” Hb X ST AT [R], A DX 30R] 1) 52 50 v Bl SE R BRI 8, 358 DX 3l e e s A i
N, 2008 fE4ERZ B SREHLT, SEPE 2009 FxF a7 IR E R D s kR
MR FE, A 11.78 mt, BERT—4F H 25 HEBCR ) 14.96 mt FFE T 21.26%, [FIES o EX “—H— %
TR o H s Sk HE s IR AR AL 2013 4F “—afy — % 7 B BUEgER e, P EICK 7xF “—af
— 7 IR ER R G, O HE R N 14.58 mt. 2015 T i — 7 RS
ERETENZ B RRET SRR FRT Rmm s PSR EME, SR 7HEE O3 <
— 87 BB A SCHLIX B S W i — e R ek, H s HE i R R A 13.78 mt. E1 2016 AT 4G
[, o E S O s HERCE N 17.19 mt, [FIEEIE K 24.75%.

PN TRT S R b3 2 v IS ol S S RRHE SR R O T, PR SR 4 R R
1 50%LA b, XAy EXTANR B i) B is i 7 SN BRI K Big k. A i A B 02 i 4 i
BB =N DR Mg b scR:,  Hoh A s e HEBCR 6 5 LU AE 2006 4R & 2016 AE[HEAE F Tt
Pl B 5 Bk 6 1 kR RO 1R o BUAE X B R B AR R B, M 2006 4 5 s B EL Y 19.09% T % &2 2016 4F
17 10.91%. — J5 & R v b E i PE 4R i 5 0 56 3, BIA E Brdm i g B, ok 7 AR Ex) “—ar—ig”
IR R S, 2016 4 E 2 g DAk s A 5.31 mt, & 2006 FHE 1 2.19 5. 5
— 75 TH B A S AL B3R THE A5 b Bk IS i 2R B RERE T B, — @ R B3R Sk IR IS i 1B AT AR IF
I Bk R 12 i T BN B R . 2016 4F Hp BRI s e 1.86 mt, AR T 2006 A HE R
2.18 mt FFF [ 13.78%.

Table 3. China’s transport sector imports carbon emissions to countries along the Belt and Road (Units: mt)
F 3. FEEEWLX “—H—” JBLEREHORER(EA: mt)

SHEsbe N A=

. i
PR WERSH  UER WS ATER ahEm
2006 0.475 1.243 0.046 0.570 0.029 0.595 2.958
2007 0.508 1.433 0.058 0.670 0.035 0.677 3.381
2008 0.632 1.565 0.061 0.769 0.043 0.796 3.866
2009 0.622 1.729 0.065 0.683 0.045 0.797 3.940
2010 0.732 2.134 0.065 0.893 0.054 0.990 4.869
2011 0.838 2.544 0.089 1.039 0.063 1.161 5.735
2012 0.858 2.601 0.078 1.040 0.066 1.200 5.843
2013 0.855 2.732 0.093 1.062 0.069 1.214 6.025
2014 0.849 2.662 0.079 1.052 0.069 1.222 5.933
2015 0.690 2.086 0.084 0.922 0.066 1.092 4.940
2016 0.896 3.335 0.093 1.238 0.082 1.510 7.155

FEE BR DT T (A0 3 o), Fh D@ fnbons i — 8% LRI Sk s 51 5 B E U AR 2006 4
% 2016 fF[A] SR RIS K H . 7E 2006 2 2013 fEHA], TGP R R LUK IE A AR P
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MR EE, Hp L DA W K, A D A — 7 WY S I SR HE R R IRRSE BT
Firr 2009 4F % 2011 3 1E] 2 H 38 Fn i R G K 260 45.55%, 5T 2006 4 % 2008 4F 1K % 30.66%
{H/Z 2013 4F % 2015 F AN, HHEDG “—a— 27 WYLk E K S icE 20 T R rE%, 2015 4F
T HBRHECR AN 4.93 mt, %5 2014 4Ef#) 5.93 mt 3k FHSHBRHE T 7 16.86%. 2016 4Fi i
BRI IR N 7.16 mt, BK KN 44.87%.

FUAth i 02 Hin 2 o D S e R RO B OB 1T, S Rk I B HE S = 1) 40% L |, HAE 2006 %
2016 [ ) 5 LR B AE B . S s T R DURHERGR, R AR R D RHE R =
(1) 20% 7 45 o i b 38 S AR B S HE TSGR 9 o BLAE 2006 4 28 2016 4E AR R R, BRIE 737N 10.22%
PLJ 21.99%, {HZIX AN RIS P # DIHERCR 10D« 2016 4R s i Ak B s ik HEACE 70 7o 1.24
mt P12 0.90 mt, [A] 2006 412 % HE s & 2 il K 117.14% L) % 88.66%.

TERCFATTT T, 2006 4E2 2016 AEMAIE], HEIEED a7 TRE E gt D as i S S ik )
AR 5 H T 5 5 Bk AR AR AR ARG, ELIZ IR (34 D s i HE R O Bl R A E S
Wi “—Hr—B” IR E R G O E R, &EE B WREFMBHR ST, AR — AN
EfE, “—W— " IWRERESTEBTEM A 5B RoNZam s, WA EERRAL, &
NPTIEI IR

33. PEEHLE “—F—k" BREROBRAREE R
ASCHRAE 10-SDA BT ST S i Bl h i — 2 WRLRIE 5K DU S Weeit, 361 51 5 B¢
HERCRB) R 2 0 T

Table 4. Analysis of driving factors of exported carbon emission from China’s transport industry to countries along the Belt
and Road (Unit: mt)

4. pEZEL “—FH—8 JAKERD OBRERMIRE RS (RAL: m)

Hh iz a7 5

Ay IR R 2 HEAC
Bigish  FhEicm  EHEEHm W LhEm NiEm wSHhiEhi
AF -5.751 -1.178 -0.084 0.002 -1.077 ~2.466 -0.948
AL 3.303 0.533 0.078 0.009 0.469 1.510 0.705
2006~2009
AQ -0.148 -0.027 -0.003 0.000 -0.039 -0.045 -0.033
AS 2.972 0.545 0.064 0.007 0.792 0.897 0.666
AF -5.348 -1.132 -0.093 -0.005 -1.917 -1.103 -1.098
AL 2.275 0.155 0.074 0.005 0.692 0.766 0.583
2009~2013
AQ 0.143 0.023 0.004 0.000 0.037 0.044 0.035
AS 4.746 0.746 0.123 0.017 1.204 1.483 1.174
AF -0.112 -0.197 0.070 0.010 0.160 -0.677 0.521
AL 1.306 -0.064 0.058 -0.005 0.270 0.443 0.604
2013~2016
AQ 0.898 0.113 0.028 0.004 0.213 0.293 0.248
AS 1.508 0.182 0.048 0.006 0.361 0.479 0.431
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gk
AF —15.523 —2.944 —0.206 0.006 —3.770 —6.063 —2.545
AL 12.825 1.330 0.349 0.021 2.766 5.093 3.265
2006~2016
AQ 1.282 0.222 0.029 0.003 0.334 0.395 0.299
AS 7.209 1.091 0.194 0.021 1.835 2.200 1.868

X B R AR SN B 2R R S5 SRR (% 4 o), P EISHLAE 2006 4R 3 2009 4 1A ) H iz %
WA AR 0.377 mt,  Horh B HR O B RASE T B I B HE R F iR, h-5.751 mt. B B A5 R
A T 18] [E) A AT 4l e HE s R F 90148 mite ™ H G544 80N AN 57 3y BB S0NE 73 7 (/2 12 3.303 mt
LS 2.972 mt th HigkibiclEif . 7€ 2009 424 2013 (8], F T @ fnlk h CE ek BT 1.816 mt (¥
UKEN A 21 0 51 o AN - BN 7 HY S5 RO LA B 57 5 G R BB, 733l O 4.746 mit, 2.275 mt L ¢ 0.143
mt. 7£ 2013 4EZ 2016 WM, b EZHlkp b PSR AR Ry 3.601 mt,  ELEEBRHE IR RN ]
1 0.112 mt B4R, TS S MUBRLNE . BN H G A RS LA K 57 5 G v R S AR B 1 s R e g s 11
IEHBHEIAE, 4350 1.508 mt. 1.306 mt LAz 0.898 mt. ki 3a i A& 32 AL HH A5 Py B e B TS ik
ROSEJRAR RN [ 5511 (—15.825 mt), H AN H G546 RO A 2 T L s R i I R (12,825 mit)

Table 5. Analysis of driving factors of imported carbon emission from countries along the Belt and Road to China’s transport

industry (Unit: mt)
F 5. hEEEW “—H—” AKEREH ORHBIERE R SR mt)

SHEsbe N A=

o WHEE : HAAC
PR BREREE  ENEW W LiE RTER i
AF —0.650 —-0.103 —-0.281 —-0.010 -0.117 —-0.007 -0.131
AL —0.387 —0.061 —0.167 —0.006 —0.070 —0.004 —0.078
2006~2009
AQ 0.164 0.015 0.140 0.006 —0.043 0.007 0.037
AS 1.855 0.296 0.794 0.029 0.342 0.020 0.374
AF -1.678 —0.246 —0.753 —0.026 —0.294 —0.019 —0.338
AL 1.104 0.162 0.496 0.017 0.194 0.013 0.223
2009~2013
AQ 0.179 —0.054 0.155 —0.002 0.047 0.002 0.032
AS 2.478 0.372 1.105 0.040 0.433 0.028 0.500
AF —0.378 —0.047 -0.177 —0.005 —0.065 -0.004 —0.080
AL —0.850 —-0.116 —0.389 —-0.012 —0.149 —0.010 —0.174
2013~2016
AQ 0.761 —0.010 0.435 —0.005 0.111 0.009 0.221
AS 1.597 0.214 0.734 0.023 0.279 0.018 0.329
AF —3.406 —0.446 —-1.561 —0.046 —0.600 —0.038 —0.713
AL —0.064 —-0.011 —0.026 —0.001 —0.013 —0.001 —0.013
2006~2016
AQ 1.137 —-0.081 0.821 0.000 0.072 0.023 0.303
AS 6.611 0.970 2.897 0.096 1.223 0.070 1.356
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X3 I8 S K Bl R R A s R B (2 5 FoR), RIS Hn7E 2006 £F 4 2009 431k 11z %)
BB e 0.982 mt, b BB RRHE R RN 5 BRI BRHE SO F B, J9—0.650 mt. FENFEHIZ
o 285 7 A 3% 1 1) [ A B A 0 B HE TSV T, S—0.387 mite B2 5 FIURSE 2808 LA fe R RIS 1 B HE TS e T, 1.855
mt 520 25 e S EUR E 2 $inlk 78 2006 42 2009 A HARIEE s B EE RS &R . 7 2009
2013 4EMINA], - Serb E IS ok s BTt 2.085 mt (BRSNS 5 S RN . BN HE SR R
LA SR 5y R R85l 9 2.478 mt 1.104 mt BA K 0.179 mt.  ELHERCHE U BE R4 B ] 1 rb L ik
TEIXHH[A] 1.678 mt Y3 I8 Hirhi o 3% — H ] o [ 98 2 75 SRR AR B2 b HEZ) v g Lok DRRHEO 3
Hh [ 28 35 4 A T R R E R k2 T B0 S BRI T 5 = I8 Il 4 s JECR FE 2 0 AT R
FNHIIXLEFENT . fE 2013 4F % 2016 EHAIE], b [Ezfll s iz ik A sy 1.090 mt, A7 A
RSN B e TS P ARSI 1 A s (v i s e HE ORI VR - 4930 29 —0.850 mit A11-0.378 mt. 57 5 Kl
A0S AN 57 5 5 K] 280 7 A R A 5 T 2 e v PR R SRR HE TS BB R 2, 433l 1,579 mit FH 0.761 mit. %k
% T B A SR I K AR 1) B e I S PR RS LR HE S B 1 (—3.406 mit),  H I 57 5 B AKR H SR I
BRI EHERN.(6.611 mt).

RRSKRE, ELERHESR RN E I DI AR C— B YA S CURRHE SR A ek H
BERANHIEH X PRI E S I AR AL G RE IR R F B DLRHT REVRII R G R ST T T AR IS
N5 RIS, Jeidt rs iR e DU SO B IS . T, SR 5 BN H EE il
fE “—A— 7 WL E K R DR HEBCE A R BB R . 2 B0 & mlE HL LA BRI 32 L5 55
FENLIIREI,  “—aF— 8”7 IR E R IR SRA D, T IR 5 FUBLRRLAE A S 18] Fr) 52 Mo P o ek 55
SR 5 GRS B A I (A1 HERS TR H s B HE SO R VR F M s, T EEN ™ H S5 R A RS 3 H
ISHRBHCHE B A AR F A B R e s, 3R] RE L r [ E AR 1 o A7 A 28 5 45 ) PR R RE A — e 1 DR K,
Wt B DA i A S 5 A A S ) 2 T 1 5 R 73 A T A e T e B Mk, S AR L DR S T A Kk
FENV T TR A

4. EREBUEREIN

AT 10-SDA BEALIE 7 “—i7 —#%” B UGS 5t T 2006 -2 2016 4F i [Fiz finlk i m HE L 4k
A IREN R 2, Z5i840F

1) FHEBHENEAE “—— 7 PR E R R DEH T S EPURE BT, B UL
GyWIRN s o IE I B HE R 2 Ak ST o Bl S AT P s i o 2 e B ik .
(B HE SRR 1) 2 BESRISRR T, XA R EAE “—w— % IR E K 5 ig iy ke 1

2) HEsHNLE “—H— 87 WRERABEH OE R, KIEE g7 IR E R EEL ST
fF. HEIEHNERS “——” IR E RSN Z 65, &A s B, SN ATER
CEYRET , RBLE CTFB BRN AR RS

3) B HBHE R E RN KBS DI AR — B YRR IE K 1kt O RHE R A RRk BB
POHIAEFH s 57 5 BR8N ot 3 H B e Sk 2 9 8 HL B 35 IR iR . 52 5 S M RN B 5 I TRV HE RS,
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