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Abstract

Approving the annual carbon emissions of various provinces in my country is the core issue of the
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national carbon emission total and carbon emission intensity control goals. Based on China’s in-
ter-provincial input-output data, this paper uses the MRIO model to measure the production-side
carbon emissions, consumption-side carbon emissions and net transfer of 30 provinces, and takes
the proportion of provincial added value in the outflow of commodities from each province as the
allocation factor is used to allocate the embodied carbon in each province, and implement carbon
emission responsibility sharing. Combined with the hidden carbon and carbon compensation me-
chanism, the theoretical model of carbon compensation is constructed. Based on the calculation of
provincial net hidden carbon emissions, the subject and object of carbon compensation are de-
fined. The results show that: from the perspective of net transfer volume, there are 23 provinces
with net transfer of embodied carbon from foreign trade, and the allocation ratio of implied car-
bon responsibility ranges from 42% to 80%, all of which are carbon compensated provinces.
There are 7 provinces with a net transfer of carbon embodied in foreign trade, with a responsibil-
ity distribution ratio of 31% to 35%, and all of them are carbon payment provinces. Through the
calculation of implied carbon, the actual carbon emission level of each province in the in-
ter-provincial trade is clarified, and the carbon emission responsibility in the inter-provincial
trade is linked with the economic benefit, and the carbon responsibility distribution and carbon
compensation with clear rights and responsibilities are realized.
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PR E 4L 2030 4E B A7 GDP —AA AL B HETBCR A EL 2005 427K F R 1% 65%LL F. SRS H bR, &4
e A B S PR BNCR T SRR E S, AR A P MR AR R 9 b, A7 AR DX A A 7= 5 9 o
SEIRITE O, FIR B AT 0= 5T T SORZ B A A E R A B A AT, FER
SR ) Rt o FRE ISR BRRIE A AR S, FRE B TE AR AR S LR
SEPL IR IR, xR T IRE Xk AR S B R, H T SRR A a2 s ORI B
WANEG, NHEARE ROHR AR, & Sk B RGBT . B BRI — S AR HE S )
[R5 o R SRk 0 A Z N5 08, 040 48 Sn SR DA H A 48 180 AE AR HER . B AR HEIEC AR S
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AR T NGB A JEE Hh ke L 5 TR 52 5 7 A OB e 7% T IE FE [1] [2] BB 52 B B iy Bt 7 (1 AN
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S R FH B XA N = HH AR 93], (HBE S X UL TR R HB R, ZH0]. 2 XSz i i 7t
P, Z X AR R 5 B S et 70 R A H 25 A% [4] [5]. 2 XIS AR AL AT LUK 2 4
X IR AEAT N BN B 45 A AR rh WA PR3 9% 1) A B0 E 40 () 20 A sl o 57 5 P A I By
Texod DX 35— S AR HE SO A RO RE A, 5 B ST 15 WO B IS 45 11 22 DX S N 7 H S Lt s E 2 57 5 B B Tk
F) T E[6].

T HE TR AT 23 C SZ AR I 2 P BRI, 30 9% T8 3 A 43 e O 0t 96 32 B3 AR 7= o s AR B 0] L 3 2%

TR EH RIS T AT, %8R A= 5T SR AR — B BB, IF DR R e
A TTAT R AT . HR XA R B SN T, B550K “mitls” &R 8[7]. 3T,
Munksgaard 1 Pedersen #& i 1“8 %738 53457 BRI, DA — X380 B 9% B 7= AR 00 HE TR EH % IX 3k
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TR F R RTH B, R AR R T80 B L DA 7= 3 0 A B Rt SR 00 /D o 3K 130 B L B ok ) i o
[9] [10] [11]. “VH#%&E TUAL” JRWIAE— 2 F2 /% BmT DU B “RRMLIR 7 8. MTH 9% 3 STAT A0 A 0 A HE
AT AZ A B TR T R SR BRI R IR, (R S O oA ST SR AR R
5E, TEZIZE RN N A= F WA 2 L RS k30, AR TR 3 7 . [, BT
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NI 2 75 B AR B HE AT — 58 ME B o R bt 3ok o) B3 B3k AT 54 20 P A B 1) 40 AT S & — AN 47
rbRE[12] [13].

B TR RI A 2 R SR T JE HT R, BAME 5 XA R R B O AR TR AT ik
AMEAZ O AR 1 WM A SRR AR, A2 T . X3, T IR ME T R T KR I E BT 7
[14] [15] [16] B AMEEAR 3 32 B A BRAMEEAE U IX BR MR Hh XA M AN T H A MEA A5 [17] [18].
EAT, Bk 32 08 0 Bl 5 B (000 SR o B k2 1) 2 A, AR E el 25 o A BT 0 48 35
U INCE 2N

AR 2017 4EHE 30 A HLX N HR (A SR G 5V HIX), KA MRIO B 75y 5 7
TR 30 24 A= AN B ST T BB HE R LR B 52 5 R B i A 1, SR 5 AR DL 1 A 5 %
B IR BE B ST 0 A BC LB AT A% S . AR SCRIE 2 AL G A — 25T MRIO BRI SE N  5ExT 5%
A IR B TR BTAT 20 T A8 DA B B e 23 G i O RRHE TR E AT R B . 02 AN B A PR A o A Sl kM
F2 A TR AR B 25 S B kA

3. 1RBE
3.1 HEEREBMNESZ

3.1.1. ZRXERANFHER(MRIO) S HTHESS
MRIO FEAY ] FH 84N XA PN 7 36 S Wt 1R 52 2 080, RN SR 5 45 5 i i 5 IR G5 I 3l 4%
FEFH A AT b 23 2547 TR B AR B (R 3N LR BRI [19] SO R, 80 r 8= A

X{ =22 X+ Y\ +EX{ +R/ (@)
s=1 j=1 s=1
XQOF, ro s EEG i JOEERTT my n L L IR X YO BT
Bk s NI ARTE] = 5y e r= s EX RS r 30T 0 s REH DAREEEER B Y S ST
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BPEH XTI RIR AN
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3.1.2. HEAEUBRHEBUNE S %

A P OB RO 2 Ol A e PR A ORI A PE BRI AT 40 RS SR HEIG 8 R HETL
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3.1.3. HEiHBRMEHBUNE TS %

TH D OB HE IR 48 AV B A ARGV B IR TSCRT 20 D8 AR SR TG B R
FEAEAE A AT I B 0 A T 7 b AT B 2857 ot BT 3 SRR BR8N HETBOR 2 1 8 A R s R 2%
77 it DAL AR il B B HE TR o

I B MR HE N -

CE; =CI'L"Y" +CI"L" i ATX"+CI°L® i YT +CI'L"IM' (4)

s=1,5#r s=1,5#r
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3.3 HEBRHNEEEBRENSESE
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Figure 1. Carbon emissions in each province from the perspective of producer and consumer responsibility
1L AR5 ERERENATSERHEKE
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4.2. BRHASREHRER I

BT 2017 AFIXIHNFEHERFA MRIO BB T H & A ol 57 5 P AR B e e &, ik 1
B Horh s s EE R RS IR, BDZ8 80R B A48 B 52 20 il i v 2ok B HAh & 03 1007 dteofs S
J&F AL B R oAb O HERG Ho i B B A R ERRE S HIFRA, EZE e R 5
T I B YR ECE Tl A R T AR AR SRR

MERETRER R, GUENRIE. Pl S F RS AL Tk 18 i Ba S ik th &, il
_(252.47 Mt). 45 7(240.57 M)A 4(233.32 Mty W& S ki B B RGR I =AM E 1y, X A 7
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Table 1. China’s provincial embodied carbon transfer
%=1 PELEREREBE

“ih B EIM B EM Hig tHE /Mt

Jb3e 234.5 23.6 210.9
R 80.0 67.5 12.5

K b 368.2 115.8 252.5
it YL 474.2 335.2 139.0
g WL 380.7 285.6 95.1
Fizye: 295.0 54.4 240.6

[N 554.1 320.7 233.3

L 223.0 618.4 —395.4

Ll 75 153.8 566.0 -412.2

e 259.2 752.7 —493.6

L 226.1 445.9 -219.8

K 106.5 273.5 -167.0

Bt 217.2 325.2 —108.0

2R 220.4 236.0 -15.5

AN 54.4 295.0 -159.1

2R 117.2 276.2 —473.6

TR 111.9 585.5 —261.0

Wb B 299.5 560.5 -53.0
HHRA I 345 87.5 -35.3
gl ] 69.0 85.5 -16.5
gt 46.4 47.1 -0.7

HIK 281.4 556.4 -275.0

il 46.8 16.9 -29.8

e 147.2 219.8 -726

=M 31.8 70.4 -385

By 231.1 349.0 -117.9

Hm 50.2 147.6 -97.4
Hilg 55 5.6 -0.1

THE 122.9 199.9 -77.0

wriE 268.0 337.6 —69.7

MR R E, A 23 MEBAEE A 5 RIS IRE RGO, X L8 I T A2 7 3 ST
R AR R A, P 5215 (493.6 MO)FTLLI AR (473.6 Mt). 1hi7(412.2 Mt)iFa & BN 47
JEHT =0 BT IXEe W O 1S 2 Tt 1 00 22 2 AR, BRItk B RIR T “RRAN” [,
B BRI RE R E B 0 40 T — il E . H 7 NEIRAER R 5 RIS E R
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O, IR T P SR A S R AR BCRE e _EIRE(252.5 M) 4R (240.6 MOATT
ZR(233.3 Mt) i B i it tH B (0L o A =0 XA 0454 B B2 5 mPdl I vt 7 it AT L L AERRR 7™ i, AT T L
P I BES BRI H (FEa 3, Ao 20 A B b FoAh A A RO HRTRC

4.3 RERRESESHRMENE

2 BoR T &AM 2007 SFEEATI AR I INE . RSB BR S iR AC L LA R o L S e R, T
DA 48 BB INAE o5 %48 P it M I L L8 s, 39ME R 0.575, M2 o JE I M FE % i, FoAth s i e
TR A AR T 57 5% BRHEI ST . Fort 7 NMEEC AR, B AR ST BC EL A 31%
% 35%, ¥IMHN 33%:; 23 NMEI AN, BRI ITT LU 42% % 80%, HIMH K 65%.
R, B ot Bo R 1 4548 33 FRSE [ ] 54T, %90 Be 7 vE AR 72 590 9 AR 5 2% FR ik
HOl oeE, x+FENEEB RO A NI &5 /M R S e L R A, o Foi s 198 HE 51
s X E N RN B N IEIIE &5 SRS 0 b RN, A BRI BRI T AT, X
PP T “Rlai R, FER” MrBLHE&.

Table 2. Implied carbon allocation by province

* 2 BEMRIRIE

“in W e wEARTG o AEIEIE SRR M
b 280,149,400 842,402,411 0.33 304.6
REE 185,491,886 588,870,290 0.31 83.9
i 306,329,900 940,532,900 0.33 450.5
%ﬂgj;fg% T 858,697,600 2,592,052,600 0.33 0.33 520.2
WL 524,402,734 1,524,285,939 0.34 413.4
"R 886,467,630 2,561,850,630 0.35 889.9
Gy 322,764,285 943,898,885 0.34 494.9
ik 340,163,200 650,591,700 0.52 973.2
1L 78 155,284,203 221,721,698 0.70 953.1
W 148,250,787 208,435,433 0.71 1053.8
Ly 234,092,400 376,736,300 0.62 855.3
Ak 148,066,194 309,851,106 0.48 714.3
BT 159,026,793 198,216,481 0.80 699.1
ﬁ?ﬁfg% TR 292,771,910 690,294,892 0.42 0.65 680.6
ANl 202,766,858 393,473,766 0.52 543.1
th 7R 722,908,388 895,731,551 0.81 1860.7
bR 445,528,300 553,799,500 0.80 1036.4
Wk 354,780,954 589,799,258 0.60 518.9
bkl 339,029,600 481,946,900 0.70 536.9
J 184,845,900 294,864,634 0.63 192.3

DOI: 10.12677/jlce.2022.114012 86 KB TF


https://doi.org/10.12677/jlce.2022.114012

R
Gt
g
4

Continued

iide) 44,625,407 64,581,295 0.69 98.2

FR 194,247,300 364,898,800 0.53 623.4

| 370,660,141 619,294,400 0.60 180.1

B 135,408,286 190,510,593 0.71 327.0

B P 163,763,400 223,949,000 0.73 310.1
S (i 215,100,324 326,346,845 0.66 521.2
Hfr 73,341,015 105,429,732 0.70 250.2

THlE 26,248,299 38,683,402 0.68 80.7

TE 32,432,735 56,196,797 0.58 208.9

Wi 111,861,089 156,365,762 0.72 247.2

RS AR P TR JE W BEAT B HETBCR AL S AL BB B 0 AR TR OB S, ELRR s
B b SE, AR RS O ARBR (0 2 B S A, B 9% ST IR BEAT B HE O A% S R
JBGAHL A 1 AR AR BRI HE DT, LR T BRHESE P B B, AR T o @A P BRI 7= 4 5 2
AP NIBERIEIE . B, B STEIE A, R A SR B & B IR A% SR B HET S AT 2E4T 70 TiE 5
INAFAR, I RENS A R R 29 BRSO AL = 5 0 et . eAb I 4y FO B 7 v, A RO
SRR HE U A B 2 5 2R S IR HE TR REAT He ), SRR S SR AR AR, fe st S B HE RO A 2y
BEfI 2T, AR T FEARBR S R .

BTSRRI S R S e R BRUR AL BT GDP. R [E AALER S A, X
MR PRAEEAT 1 A5, WA 3. e 3 W, dbat. RE. BESE-LE ST, BSOfHX
ZNGTHRONRIE FHIL S I e AL T g 4y, 1t Eifg(-286.44 127T) 1b5((-238.44 147T) M
J" R (—183.62 AL TC) NBR ST e i O =AMy, T4 0 1 B2 B LEE s b i b LA™ oy 2, A
Pha A ERIR T CRRERRER 7 B, RS AR i AR A i AOSHEG D R AT R CSAY
HAR 23 MEHRRZ M, R HIEAERA S h 20 “REBEFRA7 FI, —HsHicEEg
EE TR A R T S E A, RS 2 SRR AN, o A 5h (+284.63 44 78) 1L 7R
(+310.67 147T) HEJK(+160.58 1Z70) Wi 32 b m O =B 40 o IXEEE Oy N BRIE M AEIR HE R, KT
Vst 7 T T RE M R BRI, HARE PR 5 b L L SRR it AR dh 11
UL, FrULEE B RIS RIS, 0 b5 5 R4E 1 Ay 10 b, DR G 2R A2 e
Az

Table 3. Carbon offset compensation amounts by province

3. BEPHRAMBAMEE

B4 N3 GDPI(F5 78I N) B IR 2 50U% ZINEEX FMEREM G
b 12.90 19.80% 1.13 —238.44
BRHFIC g 11.91 31.20% 1.10 ~13.71
IR
P g 12.67 24.70% 113 ~286.44
T 5 10.69 27.50% 0.97 ~134.75
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Continued
. WL 9.15 27.90% 0.83 -79.02
THERL
i IR 8.23 32.90% 0.76 -183.62
# faE 8.03 32.20% 0.74 -173.28
Ak 452 24.60% 0.40 +160.08
175 4.19 23.10% 0.37 +153.73
WE 6.36 27.40% 0.58 +284.63
T 5.36 27.50% 0.49 +106.75
kK 5.50 25.80% 0.49 +82.65
MO 4.20 27.20% 0.38 +41.03
2 4.45 32.10% 0.41 +6.37
VAR] 4.33 31.10% 0.40 +63.39
TR 7.26 26.80% 0.66 +310.67
MENES) 4.66 26.70% 0.42 +109.88
. biiEle 6.01 30.80% 0.55 +29.29
B ’
HIRA oiIEa) 4.94 28.40% 0.45 +15.87
% || 3.79 33.20% 0.35 +5.81
i 4.82 37.20% 0.45 +0.32
HIR 6.32 32.10% 0.58 +160.58
g1 4.45 33.30% 0.41 +12.33
Biel 3.78 30.68% 0.35 +25.23
Py 3.41 29.00% 0.31 +11.98
[ v 5.71 28.40% 0.52 +61.26
Hif 2.84 29.20% 0.26 +25.26
T 4.39 28.20% 0.40 +0.04
TE 5.05 24.50% 0.45 +34.78
HraE 4.45 29.30% 0.41 +28.34
W 7 RBREBHEXON BRI, “4+” RBRIZHXCON “BRZERX .

5. FHILSBUREIN

AT I MRIO B8, S B[E 30 A48 A7 3 STAE NI 3038 SRR T BRHETSCR LS B ikt AT

WS, JERM UGG FE I EATRRHTE SR BC, ASCE R SBERE N T

(—) DAL e aity, SEEREIRE M. BAORE, AR AT iR e 4 Sl B AT KR
WA REIR HOR oM AN S S REVRI At B AR B b S b AR P o8 2, Sl R oAb St e
VRS b B ETRIE . DRSO ERE Gy, B SMEATRETR . Tk i 2k 11 591 2 R P A
AL RE R P AL A RRHRG X AR A A (21 9 ST A PO sy o B R AR
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XL IIE I 5 5 AR T AME AR U E . FREBRIR A0 2 AL TR, 2 NRTRIEHIX, Pk
Sia B, DosBEnE S on R, BRI SRR R, ELIEIE 5 SR A BRHE IR o AR E RV BT
AL, BT 5725 R8BI 5% Z 18] AR A2 AR DL, 25 8 BB 481R) 51 5 e S B A (1 1) il A
SRS A B2 M AT B IR HE DU 20 B o

EALTERB IS, AT B PR AMeE . AR fr il B S BRI, AE R BT S R R
Rl R T B el MRS S BRALN ( A8 IAE AR AR 2R B ORI, FF7R3% T AR B o
FEXFERE PR S, BOE B M AERRHBOMZ G A 28 7 A AL T AaxT (L3, BRI Re 28— 5e 3 1
WAL, BEAT A R BRAME R IRANE ST BIRA B RS R 2 H 5% gldtdimte. 24
ML, SEHL “BUF + 187 P FENGEL. Z T RS b OB A FE WS Sz B A 1, 8 W ECR
B P kAR AR B XA MR A, ST AR A AME L] .
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