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ERAR ISR A NS TG 09 2 [P TR U R E N S AR R, R A | ferh R
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1. RRIRZE R AR I bel X HE RO 22 N 2R

AR AEE S HIZ RS L, ST Tk e X 9 Ge PR A AR HERCREL, AT Tl
DX ARRHEAZ s, BERATRN Tl bd X SO R 2 2, IT o Tall el DX Rl = 2
o EIEEERTR TALFE X B SEUETFY, #5Z0 X 2016—2020 AERRHERUE N, FFXTIL T LMDI 5%
Wl K RS AT, AAINTHE s e IX O S A LI APk, ARt S B el IX i HE E Am iRt i A2 F0 S it
ems, IR Tl e X R A S %
1 WRAEE
1.1 DI EXEEHRIZED R HE

LT BUMIR S A8 & 1122 5145 (Intergovernmental Panel on Climate Change, IPCC) & Af Y EZ IR =
SATE SRR, DA ZEEMFFEHT (The World Resources Institute, WRI) Al S a4k e T R FEgr 2
(World Business Council for Sustainable Development, WBCSD) H:[a] il ()i 2= SAAAZBAR R, Tolkfel X
WeHEk F s RO R HE R, o, EAEHERC S Tl i X AR R be . Tk A7 it
L AWTESN . IR A 0 BRI, [AAZEReHEROR S Tl el X AR I H T H 3o i
ATFHERHER . AT LAE TSRS Toll el X BRI A, S Tz IR AAER LIS B, O Tl fel X 48
FREBINAEARRIERRE . Tl A= fe . IR se bR EER, DA A R ARGt T TR
1.2 TFEXREREE S .

D) A RREMIREEHEOZ R . A BRRHRIpe 2 Tl bl IX e d ) BRI, 2 e DX PRI . 4R
BRI RIR SRR S BB, HTRAR =L (1) For.

n

Eqe = ) (AD;xEF) 1)
K Bra el XAZBEAERE WAL G BRBHIR S A2 i — SEARBRHERCE , € CO,; AD,J2 Toll el XA AT B P 4
i P RRTE 2 (bR ) 5 BF 2R i R BRI — SRR 7, t CO,tee™!, i MALATRRIE
R, ARSGEFFEH, Tl XA BRI RS e . AR, SRR R 22 28
27 (PEBRRGHAELE ) BREY, JEo%  ISRIR STR R 5550 0.7143 . 1.4714 F113.30 tee-t ',
BIRBIZER I HE N F R B 5 R R T KA B AR T B A R IR . I RIRAR R
FIHERCE T2 3120 2.66. 1.73 F1 1.56 t CO,-tee '
2) Tl AP R . Tolb A e g AR bl X Tl A e AR P R R B oR Mk be 2 ANy Fi g,
A b IR = A AR, THEAR I (2) Bk,

Eprocess = Zn:(ADj X EF}) (2)
s Bprocess 2 FE XAZSEAREE A Tl A P B2 A 1 —EARBRHERICHE, € CO,; AD 42 Tl il KA AR B Y

J AT A= SRR ATE SR, AR X KT AR S R R R R IR, ¢, BF R A TlkE
PR R EALBEHER N T, t CO,t . ARBIFSE A,  Tolk bel X Py AR P A A AR T B IR AN A 4
PR KIERRIAE L AOREE PR, AR AR R oM A ek
3) SEFTYIA BRI S . AREET Al Bl DX P 7 A 4 A S RN /KRR ) BRUR . R S P
Helerit A 3) s,
E. =E,+E, (3)
Kb By BIEFYABF=A 1 CO, HEL, ty ' BESEEIAREFYAEL = A AORRHERL, 385 AL E AR 3
SN A 4 P e (CHL) HERCRRA B 2503 B B A6 AOBRHER; B, SRS B g DL e A R
B Forfir= B BRI (NL0) o
PR Sy U A P A (8 FR e A X (4) At (5) s
E, = Z(Msw,.xL, —R)x(1-0X)x21 4)
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L; = MCF;xDOC; xDOCxFx16/12 )

A Eg 2 Tl be XA A SRR A R B HECR A5 9 CO, HECY i, tCOLey s MSW, F5FEIX AR
I FE AR S R B s L, $E R i e 0801, t CH,t'5 R, SEHGEmIIE:, ty s OX 4]
PR, i SRR, 21 A BERTR AR 100 4EHERIES (GWP) [H2), DI N — A brrHE
L, MR IPCC (R E A4 ) P, AT R, MU0, OX HL0.1; MCF, #8445 BRI
B P BEIE T (HLB) 5 DOC, F8& IR R AT R A LK, kg Ckg's DOC F8AI /i) DOC Lt
s FHERAEIRA AR B LG 16/12 F8 FGe/An sy Fi L j FoRbiRIEm, ApF5EH, MCF, it
1, DOC }2 0.13, F }2 0.50.
Bk At B R e AN (6) 1K (7) Bis.

Ey cn, = ) (TOW; =S, X EF; x 21 6)

EF, = B, X MCF, (7
1 B, oy 2 DRI X P Tl KA R e RO 40k CO, HECY B, kg COery s TOW, 48 Ll
KT I, kg CODy ' S, RIS 2GR A PP S, kg COD-y™'; EF, #5HEA
F, kg CHykg™s 21 HH%E GWP {H, DUWHA N —SUEBHEICS &5 1 3800 AT, B, 8 bk
KF=ERET), MCF, MR BB IER T A, 25 Tk XN Tl K AET5 KA R G A B acHE A B LS
2 FifEit, MCF, 2 3IBUiER 0.557 #10.100, B, HUYH 0.25,

PR PR A B HE O N2 (8) A=t (9) s

EW7N20 = NEXEFEX44/28X310 (8)

Ng = (P X Prx Fypr X Fyon-con) — N )
K Ew o 18 I X P TR K S A ET EHECR AL B CO, HEiY &, kgCO,ey s N, 4815
KPR E, kg N-y™'; EF $8BKIAIERHBA 7, kg N,O-kg™; 44/28 MEALZRE P48 TolREIX
FINTIEG Pr d6EHAE NI E URINAER, kgy s Fup BEATRIESTE; Fuoncon 10EKTAIARTEFEE
FUBRIR T3 Frap.com 78 AN AR FUTCHERCH 1, BRIME=1.25; Ng $5RET5RTHPRIAL, kg Ny 'o AHF
FERYSSUESATH, s Tl e X N VB, S HE RS T el DX P [ AR e A 3
A= B R BEHEICR Tl 2 /K A B A A PR GEHERS, A A48 el DX Tl 7K A 3™ A () SR A RCHI
4) HNEHL T SR . AN e R X AN = A iR, R TR, HA A
Rzt (10) s,
E,= ZiHeat,- x EF, (10)
Kr: By 2l X AN 7P i mcHER L ;. Heat, &Pl X AMW L T FESE s EF, 20 X AN L DX R i e
S AR T, A H R L IR R SR A AR 1A, R R
FHEAA ) SE AR T, 20500 0.853 . 0.405 10, B Ayl — 4= A/ JK B, tCO,-MWh'™',
1.3 DI EXERHEREmE RS 5 E
Kaya 20k, Kaya fEA520 @ 58 CO, HEM S AT . 435G shRREIRGR B ARk, ARYE T
AP FE X A TR, B S TR, B XOR [RIHY AR HE o R F . S (R R
BEL PHEA . PR Tl E . AL S ANEE, PRI Kaya 500028 (1) Firs.

t ¢ f Ef Gi G ¢
ngci—ZEXEI{X§XFXP (11)

e CONBRHREICR:,  FORARING, | FoRbE XNERRIITIZEEL, E NRERIN 2R dftri) , G ATl
S GG AR X P i AT T EEdE, P o XA

fE”XEF=% H B X P 4 4 B RV B BN i, BRI T (Emission Factor, BF) ;
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El=— jﬂ Bel X P i Al B Tolk (A A eI 2 i, RIAAL Tk (A REJR5R E (Emission Intensity, EI) ;

= jﬂ.EleFE (AR X Tl (B ) & HEIETE (Share of Industry Output, S) 5 It = % R IX AT

Iikf':{ﬁl%% (Industry Output Per Captia, I) ; P AT XA AITHZE (Population Factor, P) . [Hitt, =X (11) Al
iR (12)

= > EF.XEIxS|xI'x P' (12)

HARE AT Kaya AR, AFFH ST TolkbElX 8 Kaya S0 ASGENF (13).
AC = Ct - Ct_1 = ACEF + ACEI + ACS + ACI + ACP (13)

K ACFTR TALEX M £-1 45 ¢ 4 CO, HERCEARUAA, ZIE T ARSI HN . ACer 7R B0 RETRTH
FEHERLY CO, S8k, RIHEBH TR 5 ACe Frm B Tolk P ~(EHFEREIR S ARt ,  RPRBURIR SN,
SR ACs FR bt X Tl e AT X oL A =B PG & EE AR AL, BIP= BRI 5 AC, R T IX B A Tl B
Fﬂﬁﬁr b, BIZBFROVEN; AC, FonTi XA LB L, BRI IRN 520
2) LMDI 43k . LMDI AR Mgy ik A PR BRI . A=A 225500 . . ARF5EEE LMDI Jy
kb Toll el X RO A R 2R () 0Bl . X Kaya S0 TR MRS 4340, A5 R 3R ARV
AR (14)—18) AR,
i—C

ACg = y ——
" £4InCi - InCy!

x (InEF; - InEF; ') (14)
!

ACy =y —i
Y LGl - InCy!

x (InEL; - InEI;”") (15)

c-c [ taqiel
ACq = Z ol (InS; - InS!™) (16)
ey

AC =y — —L
G — InC; — InC/”!

x (InI' - InI"") (17)

Z o 1CC11 InP' — InP""') (18)
ARSI R R BN AEAE T 0, REHZEENRDN Z00 bl XA b B HERCSAT 5Tk BOVAHR T 0, Fomix
SEMEIA X Te] DX B HERICA ™ A T (e AR, SRR s S8BT 0, DUSEZERE e DR 2 R R A

IR, SRR, &I R X 2016—2020 4E Tl X A CO, HERR AL AR N TTkR Ky
ACgr & % AC,  AGp

AC ° AC ° AC ' AC' AC
14 FARXERSHEERE
AHIFFE BB DT A Tl Bel X NSt 4, Bl X B S B AL AR T FbbRERElR .
Btk el . B B ER S Ao . DOEERBORE, 20162020 4R X AL TA L
FEAEIAE] 598.6x10% 7T, i Bl X Tl B P B 8 73.9%, AT R b i P B A R 13.1% F
11.6%, HL IS IBERL L KA TT R AEREIE S 1B 1B = 5 L2 R 1.3% = FR], %0 X 25K
R, BRI K, St 1205 X ARttt i T P, wmHE B AR i ass
[ BAT S5 RS, F RIS X I = REIRF- A e K 7 sl e, ARG FR A4S A b A RETRTG sh K 4 22
%%?E@ﬁﬁ%iﬁﬁﬂ%ﬁ%ﬁ%%@ﬁmﬁi el DX RH ST I%e DA el IX e . KSR RITAR F791 9
%%%ﬁﬁﬁﬁﬁ Pl DX [ 7= A . PR/ A P S A T X MR A AR ] DX Tl Al s e HE R R
ACERIEBLRE ;. BRI VS EEORIE T X AR HEH F EZoRIET IPCC ( ERIEE ST
SRR ) | &@(éﬂ/%%% ErmITERE ) | BRI KA B SR AR A BB A
FRAEFRE R (EREFITIAZE) |, AW X PR R bR ORI A b s . 45

]
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i1 220 S el o AN U3 b e 2 oo A o W A L= [ o e e PN & (B =29 O o2 N RS 2 WA e
b SRR . AR ISR S I RAM A I REIR S S0 T KB X PR AL T ATk A M At il M A
Syl o
2 #R5irS
2.1 EXHHMEZEZER

1) AFEHEBEARBRHERCR 30T, 20162020 4F-, [l X cHERL B 2R ARG K3 (8 1), i 2016 4F1Y
14.23x10° t CO, B4 % 2020 4EAY 22.13x10° t, AFFERIERK AN 11.7%., HA KB AR 2018 4F, %
AFHEK T 21.4%, 19 4FA1 20 AR X B iHEE KRAIIZE, 7298 6.4% 1 6.8% . /RIRE, RIX
B B IR AL A RS, ARSIl 15.47x10°t CO,, “FHd HIkE 83.5%, BREHREE -k
WRHEICE AR B, AEEIIEROR N 12.5% . AN 72 Tl e X BRI 75— SRR, AP F344HE
JiltE R 1.45%10%t, (5K 8.0%. Bl XN Tolb Az r= i A=A BRHE R F9(ESY 1.37x10° ¢, (SR 7.4%.
el DX 4 (R AL B 7= A A B HE B AR BN, AT HEIER ) 0.23x10° ¢, [HE Fe4 A PR ARRHER S B 1
K, b A EBATRE R

2) AT BB 53T o Bl X PSR T 2R AN e HES l an il 2 fis, aTRUE S, AT
2D X BB HER B IR, AR HERCR 200 12.63x10° t, Hirp 2018 kA e, 53] 14.26%
10°t, (5ERT 73.20% . ATV ABHERR AP ED 3.21x10°t, P45 R 17.5%. Gzl 10010
BRHECE BUR AR, H 2016 4FF 1.11x10° t B8 2= 2020 449 4.91x10° t, 4ESFIIEKRA 45.0%,
2020 AFRER SR TARRHER S FeE T EA T, A Tl el DX A5 I RHEA ke el DX il b ARk
AR, AEHEIRZY 0.16x10° t, (HEtL B WA EEA, 2020 AFHl R ARHER S B 1.1%.

30 30% 25 = po
KRR — HErHrb s — TlLfe O 025
SNLT) -+ 3 RS ] - i 021
25 BN 13 25% = 20 Oi6 — 1
£ "5 1610.73 0713.58 % s 011 1169 3I9
=) AN K X % ™ = . .
=20 1.14.4.05507  0.22 20% W @ 15 008 1pr 337 371 3.42
o 157 oL 1L n = 1w 2.55
EI15p 103 0067 . 15% 2 = 2.99
S ) = g1
o 10 6as 1748 1853 [10% ¥ g ER6 133 1385
157 1373 : e . 5 110106
5F 5%
0
0 0% 2016 2017 2018 2019 2020
2016 2017 2018 2019 2020 ey

Ay
1 20162020 FFEXEHIE R IER

Fig. 1 Carbon emissions and growth in the industry park
from 2016 to 2020

MHERGREARE (£ 1), 5 A, W XOBARRHEIGREZ) 2.29 to0 !, 28 BT, MlRE,
bl X GBS Sl 73080 T AR R Ehs, (DR HSP I HE R A 21.8 ton ', H 2B WA F T,
2020 8% 37.9 t CO,- ot ', mm T (P E A FIRRHEEHE: (2021) ) s &AL A BRHE R
(24.1t CO, TT ") o L TATMABRHER BRI, (R HAHEIGR R EAE 2.1 ton ', HIiEkRARE T
R
2.2 EXEHSEIRE RS

1) Bel X BEHERCEON 30T . SASKETR (8] 3(e)) , 2016—2020 4EHAE], Bl XaRHEA S B (5K 7.90%
10° t CO, HERR) FEZRIETREVSREE MM, 3500 STRFRIA T 64.7%. Hi, 20172018 4, AEVGHRE Xl
X ARHERCS R AR KT, STERERIE 124.5% . ZBFR50W B2 Del IX A HE R B 1A K i G B R E  2,
2016—2020 4F=4E], A Tk~ (ERW AR ke X HERC R K 4.70x10° ¢, 00 TTRRRIAE] 59.4% . BRHERL
558 ] DX AR R B AR S IR AR, A500 DURR L 14.8% (L HLARIA I 4 XeF 7] DX Al e i
WHIWER, S0V THEE S5 -28.3% F1-10.6% . 34 AKFE, 20162017 4F, NI Tk {Ex bl X Ak

2 2016—2020 FEXAAREN Tl AERARESR
Fig.2 Carbon emissions from different industry types
in the industry park from 2016 to 2020
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R 1 20162020 FEXARET T X B RHRERE
Table 1 1Carbon emission intensity for different industry types in the park from 2016 to 2020 t CO,JG

ATk 20164F 20174F 20184F 20194F 20204F
AT 1.8 1.8 25 2.3 22
AT 29 25 4.1 29 29
RelR s 130T 18.7 13.8 16.8 219 37.9
il 0.1 0.2 0.2 0.2 0.2
JEXIN 1.82 1.91 2.59 2.50 261
20 5
u 4
s s ] _
g 13 \IID - :D -l g D H m_ D I DDD-_
H B ] | 3 .
E 10| o x| I
=, 14.26 = 3171
13.13 13.55 b 3137 342
S ligos 1218 S 1 2199 Hlas
0
2016—2017— 2018 —» 2019 —2020 2016— 2017— 2018—=2019—» 2020
221 Mt +2.08 Mt —1.14 Mt +0.42 Mt —0.44 Mt +0.82 Mt +0.34 Mt —0.28 Mt
#21.1%) (+17.1%) (-8.0%) (+3.2%) (—14.7%) (+32.2%) (+10.1%) (~7.7%)
(a) bl X AL TAT Y A il PRI 28 0 fi (b) Bl X AR Tl B HE T R 2 43
7 0.30
.6 U _ 025 Em—p
= - S 020 o
i 4 o i - D U
= ] & 0.15 o
%3 D ey 025
S 91 3'0.10 LR 0121
82 = 369 8 = 016
1 IHTDD'}H]D 1H9 0.05 OHS ol
0 0.00
2016—2017—2018—2019—2020 2016—2017—2018—2019—=2020
+0.10 Mt +0.48 Mt +2.00 Mt +1.22 Mt +0.03 Mt +0.05 Mt +0.04 Mt +0.04 Mt
(+9.4%)  (+39.5%) (+118.1%) (+32.9%) (+37.9%) (+49.6%) (+27.0%) (+20.7%)
(c) Tl X A4 T Tl e HE T B TR 38 (d) Il X REVR SN J3 AT b BicHE R it R R 43 fifk
25
- —
- 20 = BT .
£ [ o | 0 HEOA T
— — @ “hy 117
= = 5
=10 19.49 20.73 2213 T E
S |14p3 1604 [ PNsET
© s [ ML

2016—2017—>2018—>2019—2020
+1.82 Mt +3.44 Mt +1.24Mt +1.40 Mt

(+12.8%) (+21.4%) (+6.4%) (+6.8%)
(e) [l DX Bl At R 25 i

3 EXHHEERAEI T RSH E R R 7
Fig. 3 Decomposition analysis of total carbon emissions and carbon emission factors of different industry types
in industrial parks

SRRV IR, STERR Y 135.3%, HUCOHRBIRIRIERN (49.6%) ; 2017—2018 4F, RBIHIRE FfkHE
R S T B AR, AR IR ARG 4.28%10° ¢ A1 1.07x10° t; 2018—2019 4, FRHEHEE K £ 2
AT AR T P HERE ;s 2019—2020 4F, AX TV E . REIRSREE LU BRHEHGREE R RS R, R0 5t
HRR TN 68.9% . 43.8% F1 19.3%.
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2) ARFFALBRHEBE 08T I X AR AT SRR, A TAT A A Bl X 1) S B ae HE s )
(F 3(a)) , 7E 2016—2020 4F[aIFRHE A £ 2R T A Tl = (ER Z MEEHRE R, P B0 sikeR
4351M 90.5% Fil 53.9%, 2018 44, el X AL TAT . AGBRHERCR B K (CFH38 K%K 20%) , Hid 2016—
2017 4EIFEERNHEATFN R, 1 2017—2018 4EAYHE K FER T TAT I AETRBREE (03T, (B R(EASHE
B, 2018 4R, AL TATIAYREIRIR A A FFE, XTHBRHICRHES] T —Ea03HIvER, sk i
KEZEHHNTAHFHNE,

BT BRHERL (K] 3(b)) MIXTRR RS, HARAR K 3 B R IR T A AL BscHE R B 3 LA S
TIXZBFEE R, BRA O FE XA i R 2 2 RSN Ah,  HAh PR 2R 52 25 A AR
SE, BRHERCER BEAE 2018 AR FTARE HEA TV B HE L B B AR R K, HAE 2018 4R J5 A M AE o BE IR B AE
2017—2018 AFEAUREN TTHRFIAE] 148.4% , (HHAMAEYLUFNHIRE N A3, FEE & AR 2018—2019 4FE{EdE
AMAPRHERCE K 1.05%10° t, HABFDHERA FHH B A9 .

BEVRZN T TRBHERL (] 3(c)) IR ARG S, 2016—2020 4-HA], BR T A RN Tk
HIBRHECA RO Z 4, HAB P AR HAkHEGE 2] T ER, Horb, RElRERO AL, THeEh
74.3%, HPCH NI T FERY (16.3%) , F={E L FBRHEGR L STERE DN 8.9% F1 3.6% . REVRIREE
RO BB B 3 T R HE N AR, 2019—2020 4F,  HREIRIR EERN S [ RE A ReHE S K3 5 3]
2.36x10°t, ROV TTHRFRIAT] 193.6%, 7={E b HASUNAE 2019—2020 AR BHMHIEN ,  HABAEISER AL HERON o

Pl DX il b i HERCER: (181 3(d)) BARARXT RN, (SR HARHI S A K, BIAOKE, RRIESR AL
7 XoF il 5 L A B HE TR M B A ik, 28500 SRR KA 129.0% 5 HR i A8 Tolk PR, R0 TRk K
23.2%. BRHERRBERLNAE 2018 AEZ FT EZOMMEEE R, 2018 4F 22 Je A HE AR B2 S0 A3 il 4 FH 28 4 44
o L A RETRR I A 7E 2018—2019 4F &, X HARHEBGE R T—E HHIfER (—0.03x10°t) , HiAth
AR RO
2.3 T EXHEHSZEEERR

H RTEX Toall el X2 i = SR A A TR R B, mMARITE & T I AAa e, ARAESEr Xt
TR X BRI il S SE B T ST, RS S SRt A A AR rp st tH LA R 56T ke X Ak
HEFICI B i) Ao A P X e ] A e L

Tl b KR TR FE i gl B R g raoe, b X A Sehris s X S b B B e K22 5, Bl X
PO A AT REAAAEE AR T HAA SR A G s, e XA HE R A Al th o] RESE BRI sl el IX A o 2
WRZAN, HiL, AT R A R, AT d e S R AR T, XTI X SEPR A R A
A, eIz R X B 5, RO ASE R —; xR X R AR R, 7]
FHERO AT =R
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Abstract Industrial parks contribute more than half of the country's industrial output value and about 31% of
carbon emissions, making them a crucial battleground in China's pursuit of its dual carbon goals to address
climate change. However, a standardized accounting system for carbon emissions in industrial parks has not yet
been established. Building upon existing methods for greenhouse gas inventory compilation. This study
constructed a carbon emission accounting system tailored to industrial parks. It calculated the carbon emissions
of a certain industrial park in Chongqing from 2016 to 2020 and employed the LMDI decomposition model to
analyze the influencing factors of carbon emission changes in the park. The findings indicated that the carbon
emissions of the park exhibited an increasing trend during the "13th Five-Year Plan" period. Fossil fuel
combustion emerged as the primary carbon emission source within the park, accounting for 83.5% of emissions.
Among all industries within the park, the chemical industry contributed the most significant portion to carbon
emissions (68.9%). Energy intensity emerged as the driving factor for carbon emissions in the park, with a
contribution rate of 64.7%. Based on these findings, this study proposed a carbon reduction path for the park and
discussed the standardization of carbon emission accounting methods for industrial parks through empirical
analysis. This research provides a scientific reference for China's industrial park emission reduction efforts,
addressing the need for standardized methodologies in this critical area.

Keywords industrial park; carbon emission accounting; LMDI decomposition model; driving factor
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