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Figure 1 Connotation of co-benefits of pollution reduction and carbon emission reduction

hitp://www.resci.cn



1242 %O R A

A7 KT e B AR A e HEROAS 3G i 1 ) B 9 22
FEH G AR ST 2R G MR R S BROK TR A
Py o UK, TS KB IR IR 80 A 9T R Al [
GHZE, AT REERCEA MR IR TG YN
R v ) A S SO R T B 5 S SRS LR HEA
T ZE SR, DRI 79 35 A P ) 4 2 D5 o e 1 284
b7 RS C s R (OB R VA - =i M2 N ] 3 g
DM A2 DA I 28 5% 1k 25 R R 4 T k£ B ROl
SR e A A T R T [ AN A S R
BB A, WEENE AL T A
LG
2.2 G A TSRS BE R B R Y & T TR
s

ZHAZ T AT E AR RR SIS REVR (A B &
TFAE A1 RGN A BN D80T [tk DI 1] 8007 1Y) £ 4k
TPAR A v, B A2 2 i e ) A A S B A
ORISR E R . DEATE N —MZ/ AL H
AT T H B A BT IR PR R A B 1 L e, i
PEAR TS i U R I RO R i S SR B R T
B2 b TR o AR SCHEAR I 4 Jmy AR A2 ) 5 ] BE 25
PRUESCAR LA |, T DEA I BE AR oot b 49148 1
HE S50 FE A8k, FRadE— 2038 i b st s HE A
P R DB 1) B3 R0 AR B A7 0 ) g a3 R Btk P[] 2880 17
PR,
2.2.1 Hesk g #

AL 1) DEARESL T, AR SCHIEE T 4
Jr AR I J7 ] BE B pR A, Hov, O ) ) i S A AR
Mg X (1) -G) AEFFREMHNT . —2
ARSI BE B 2 BB v AR T B U8TS R T [ A
N, B EE R R E A DRI A NG LT, W™ H w]
PR B AN B v 4 e R B DR i o
R B (A 0) T A2, 2 EAg
A SCHI R A P R E R 0T ek Y
BB, WEE P L R e AN R B 7 AR G A A e
15 BBtk R [R) R0 0L I 35 o 8 I HA S IR
{5 B HTHE T, XA S50 A & TR B &
P AR SCNGTRC AT VT 06T B ok DI ) R 1Y)
JEL R LA B el HE A P [ HE 7R 20 ST A HE
G SAE L, A TER A RGALE R 0,

hitp://www.resci.net

25464 45 71

77 RGN AE I B 7 Y R G B O 172 /Y it
e A A R T | B R Al | DI R IRCHE 3 A A
s (Rl 5 1 Bl o e B A BRSO HE ) o v, PR
AT 1 S AR AT G HE R d S H AR, A5 IR
AL R IBHE , AR TR = R A B RIS G 3
FI5 Y PM,,  PM,,. SO, , 7 2 554k B AN T 1% 72 7
BN, AR A 1/6(1/2x1/3) (X (1)) . [H]
P, B B AT 5 LA COLIHE N E A BAR , A ER
TG YL HE, BRI ER P AL CO,, XA
3 172(20(2)) o PRI BRI 50 (] = i R <7
IR CO,IAE , BRI AR I B I A 4 R A
CO,, EH AR E B Tk T, AN E LN 1/4
(1/72x1/2) , KI5 R 4245 PM, 5 . PM,, . SO, , X i A H
Y1k 1/12(1/4x1/3)(X(3))

G =(-K,-L,-EY,-P,,-P,,-P,,0)

1111 (1)
T: S —
W (0507072)6)67670)
G =(-K,-L,-E,Y,0,0,0,-C)

1 1 (2)
T _ = —
w (0,0,0,2,0,0,0,2)

G = (_Ka_L’_anﬂ_P]:_PZ:_P37_C)

3
WT_(OOOIIIH) 3)

K G=(g,, 8,584, 8y2 80,5 &r,s &> &) T TRV HE
#2715 DMU(Decision Making Unit) ik )4 %R I, 4%
At 1Y AR 7 ) s K R BEAS LR 55 80 ERRETR ; Yo
Mo X AE 7= BB PN PM, 53 P PM,,5 P, SO, C O
CO W =W, Wy, Wea Wy, Wy s W Wy, we) AL E 1]
i, RN 2578 it S R R AR B /M H R B AR
B,

TES2% CAT STk A P ARSI T DEA I BEE
MR L, A T V5 HE S 3dE £ (Pollution
Emission Performance Index, PEPI) Al HE i & %5 45
% (Carbon Emission Performance Index , CEPI) , /&

A

Y/P, 1-8,

PEPI, = ’ - - (4)
(Y+,BYY)/(Pi_ﬁP,Pi) 1+’BY

CEPI = Ve 1B (s

C(r+pY)(C-BC) 1+B



XUARZEST - ST W5 6 AR DI [R) RO Py A Pl B AR T B A 1243

20244F7 H

K i S RATG RN PEPL R SE BRI RS
15 e HECT B 300 = S VR TR B R TS
YT A3 EE P i 2 b, PEPT N 25 SR 7E 0~1
Z 8], PEPI A #E K, 2 B DMU 842 30 5 i i /K-,
SRR ERA TG L HERCT B 5 B, DMU
HEAT ORI B b DA P BE (Y)Y 5K s B,
i DMU $EA 728505 SOk B K05 e (P) 1R 4 pa L A7)
[F B, CEPI R /R 2R B CO,HERL T 31 2 7= 1Y o
S BT COHER T SR ™= & 2t , CEPI
B RAE 0~1 Z ], CEPI{E 8K , 2 W] DMU #id2 iit
R T KOV, SEBR B HERC T = i £ 5 B,
 DMU BEA 78Rk CO,(C) B4 sk He 191
2.2.2 BT R R

FE AR SO T 9 B I TR RS0 PN A 1 DR
— 250 PRI RSN 7 SR B I R A Bl el HE
&R g e, X F

_ PEPI, - PEPI,

P PEPI,, (6)
_ CEPI, - CEPI,
APeo, = CEPI, D

AP AP, S 5 BTG A L, DRI SHE RS HE S St
RO B L], S D85 R0 s PEPLL, 2 Wb R] D HE
I (4995 HE R STRL s PEPIL, 2 BR80T I 1 75 HF il 45
Rs AP o, 15 BRI AR LL , DI [ 0ol HE il Btk A ik S
RO B A, LR BB ALV, s CEPILL 2 B R] s HE
I B8 B HE RS0 5 CEPI, 2 5 g e P 1) Btk s 251
Bo 5 IE TR T AR [+ 45 F B AR SO SO T
T R [R) RO -
T=0.5AP, + 0.5AP, (8)

K TR TS FERR D3 [RIRRE s AP, = (AP, + AP, +
AP, )3, ISR 3 AP o, HBERRAK
23 5B TRSEENEIBNNSERRE

BT N I A EE R R U RS QAR S A
FEAR AR SO B E T IR 24 i SSOR T L B IR
LR LM PRI 5o 7 i SEMERE T, B 251
JE BRI A I B0 09 8w OR AR B K
ARSI AT i DR SR, DR IR DA S T
HARGE Lo b TS R P ) 25 8O B B 2
AR EE DR S TR B, D AL X — S B EOR i B

ARG ) 5, A4 38 RE R 19 24 e 280K TR
AR LR 2 FhAS 6] B A5 BT s Ak AR A R4
T S5 R 75 3% e D[] A8 A v ) E

—J71H , 75 BB BRI R i KT Y Rk
HERCELAT [FAR DU TR] 3k 52 0 R L 1 R VRS 2%
S BEAE IR BIAR L 0y Bl HE N >, M3 T RE YR 2
TR RIOF F G 55 T B980T R DI [ 3 AR 7Y | 3 %
SERB IR 2R AT B 7 e HE S AR
S, 28 Y R R X —$ A B2 A 40 I U Rk
P RGN $2E T A AE o R, A RS SR
WER = AU AN 13, A RGNS EREIR AR,
B 173, W™ A R 173, RIFERIE R AT
Y 55 ik HF ik [R) 45 2 & B AL Ry 1/6(1/3%1/2)
KI5 Yt —5r  PM,,(P,) .PM,,(P,) .SO,(P,),
XA E A 1/18(1/6%1/3)

S5 —J5 1, 2T E 4 AR R R B
B ISR I — A0 B v B IR AR LU D Y
BRBARMEEZ IR, TP EFIE W
T IR 29 B LRI SN R80T B B[]
RO, BEUR Y 2 5 2R A ¢ IR AE R 2 T 2 i
PSR A PR S EOK , 7800 5 18 TR R GRS
ok e DI i) 345 205t R v 1) S B, A T R T REAR
55 501 e IR A5 A B A B R 10 45 Jel o) T T [k
RN FETHIIVE R . FEBR IR LRI A R,
7 R G A A SRR IR T 2 R AR A SO
[, T4 A ZR 0 ] [R5 B8 AR L 55 35 L g R A5 4 0
PNEER I BEA 5580 REIR AR 11
1/9(1/3x1/3) o PRtk , BEVE T 24 i 58O FH AN G805 24
AL L T PTG S0 77 1a] 1) et S A [l AN
G =(-K,~L,~E,Y,~P,,~P,,~P,,~C)
(9)

T: iiiiii
d (0’0’3’3’18’18’18’6)

G = (_K’_La_ana_P]’_Pza_P35_C)

(i

(O F(10) A DHTET - X (9) REIE 17 29 75
BRI RS 5ALS B8 T BT X —H A 2 (1 45 980xt
T T B P ) 500 B4 THE T 2 (10) BE RS 2y
B 2] G S5 0 2 A T 25 T BEAS (97 5 BB TR A

hitp://www.resci.cn



1244 %O R A

25464 45 71

AR AR A R A 4 DN T T A e 9 ) R0 )
FAEM
3 BURIAEUR ALIE

DEA J& —FP8CH Bk 3l 1) - S 5080 B 7 ik
XA R I R R AT R AR EOR B . I
I, BhAp RIS A R4 A H B 22 T DEA J7
TRERFR VT ol 775 528 At PR ) 2050 07 P4 i 4 o
3.1 MREASHEEE YL

A SC LA 30 448 1 S 5T R A (TR B i
e, A B PRIV IR 5 ML DX ) o sk e I ] 3
BOE— D RGME TR, IX IR D[R] 4 250 B ST T
FA PO K X (ZR 3 B P LA B AR )
) 2255 R SRRV IR A B L 7 M 465 48 55 7 Tl
A S 35 22 59, AR Sl i e e TIp [) 23 A5t A v 40
BRI A, I, AR SCBR T N4 4 2 1m xT
r ] 9 9 75 B ffk D (R R00ONE R4 7 25 58 A, s DA LK by
DX A 53 BT F R0 8 3 e sk B [ 3580 1 7K - o

2R S B ) 5 R 1 S FE 2006—2021 48, HLIAJF
R P 7 T« — 2 b — 7 B R 90 2 o OB A B
RAFRIt " B AP E S SRR O nEE
AR S SO R B R 2 . DRI, AR SR RR D
2006 4E AT 8 . ZIRLRG H RS T 1 AT
IRAFE 5 S EE M, [A] B BE J d5 K AT e AR BT 5
NS5 S AT M, PR K 2021 235 2 oY
Krio
3.2 A HERKIE R AL IE

ARSCKGEA 55 S AR IR & 8 A AR & f
Hi XA 7 SE R E I AR R 3 R KRS
YW@ (PM,, .PM,,.SO,) Fl CO, ¥ & N AR = i
AHREAEA T

(D) BERBEA LA T ZRAE . A SR FH 7K 22
#4715 (Perpetual Inventory Method, PIM ) it 35 %% X
fFa, ZH kBB K4 e ORPEAT R
K,o PIM 56 A BE BRI, K AT 152 22 X 5 S 440y

F R MR R /NGO e 19977 AF i H IR BLAE T R 14
ST, AR SOKE A A R A S 8 E 1997 4F, AR
EFEARER 1 — Bt . @M P R # L. RH
[ R GE T a3 A 1Y [ 5 95 7 I8 S AR A 1, % T
2017 4F J5 (R kR B, A (b R GE AR 4 h a3
Hby DX 450880 43 [T 2 9 7 008 LE AR RS RAB 0 " HE A T
i, QR MMAEEE P, RNE RS R & i
(14 [ 5 9 = P AR FR BERAE Po XTI 2R Mg R
TRy B R B , 275 SR AL AE 0 7k R
8V KP4 2 3 1 A AR T AR I T R
GRS AR, R R A AR R B T
1) [ 2 B PP BB AR R AL . X T 2019 45 Ik
Bl T O EM G ) b & b X Tk AR
7R W AN S AR AE=100) 7, ARG 1Y
T ANF . @IFIHAR S, T - B A LS /AR
], 2 Mo X YT IH R A AR AR 22 7 AT E
] 78 B 7 R G AR SV PR R A A A R A T
TR T L0 RN A 2% 0 i A = B AL
RS IMACE GRS A ITIHR S, Hi, S p
ZEIRCIIAE BRI 1 T A TR A TR
W B 3T TH R0 51K 8.12% i1 17.98%., 2 IR 9k %
SR AL BTV T A 2 FH BT IH R 12.1%.
X TRy W i SRt AR el [ 9 7 4
ST (1950—2000) ) 45 B8 SR Ge 1 T4 45 )
PEALAY 3 28 [ BE - R SR MO A T AR SR X T
ST B ECE , R 2548 0 G v HAE S 3R 4k 1y 3 2%
[ 5 G PR TR AT AN . R R B, 1997
—2021 4F 4344 13 3 25 [T B8 77 80 9¢ LU a0 JLA] -1
FNGEAT- 2 143430, Ui B X — LBl b A R e ™
(2) 55 B4 AR =0 kol N Atk
fiE o AT ==k A LA THEOR A &4 5
THESE B T804 0 A2 A R — 4500 B A2 AS R AF
Dy GETTHAF S8 BRSNS — B B 0, AR SOl B
JEOOU” D o T A7 00 A7 25 v ) = Pk sl A B A

@ R X ADEI ST KA AL LR TR VT Y AR AR RS 101 05 s P XA L P TR 2B TS L R 6
AN s DU LR S TS VDG DU SN L BT N R L TR TSR 11 AR AL AR L T R AR RT3

Hie

@) 75 R B A ] 4 5 35 R TS Y K TS ) S e 2 2 TS Y T AT S I T A MR B B ) A s ]
bR d i, W A I R A R BB D R R 5 BRI L R A O TR R P — B, BT RS A R RS A A S
WER A DR IRV L P 19 SR AR U TR I, AR SC IR R 436 e BRI TS e IS " I B 40 4

hitp://www.resci.net



XL SO AA S Ik T A I [R)A0E F) B A DPAY B i T A 1245

20244F7 H

TN HE

(3) Re A5 A LLBE TR 9 S i RAE . RE IR
RV T (b [ BRI e T AE 5 ) , 48 B 5 B W] A A
BT . XF T 2019 4 J5 (O B RE VR GE AR )
ANFEA A W B R | i A A B I e AR S M
REVRAH ST BORHIEAT AN 57 o FEMGIERY b, %5 T4
IH /D 2021 AR50 19 P 52t R PR R VT, B Tk 5 4F
AR R R AL B 2021 AERETR TN B R

(4) 1B 7= R b IX S BrA 7= BE R AR . A
SCHF 2006 4F 5 5E A I, X ML X 44 A PR R E AT
SP-URC, T T A B AN AR ks SRAE 1 L XS B AR 7 R
{E AHRBIE AR T HRG R

(S)BRARRT LA CO,HEMUE R RAR . A3 CO,HEML
S BETE H EDGAR®, A48 T HoAth e HE A s 2
(N1EA BP - FREIR AL ITH4FEY .CDIAC %) , EDGAR
P2 1 B HE ORI B A R 25N B A AN A2
23 (] ROBE B A A5 00 A

(6) RT3 LU PM, Wk 2 . PM,, ¥ i Tl SO, HiE
R RAE . A SRR T YR A EE
WO ARSCPM, YR PM,, MR BETE 1 I R LR R SR
SRR LT, SO B E B KGR AT 538
SO, HEHCE i, B AN A AT AR K PR, WK
Hh Bk R GE Rk A b B[R] B £ 445 PML 5 PM, 3
FEEE , PR T SR IR — Bt . % R E K
BR R G Rk A5 o0 X SO, Bl S B I AT T UG
Ab P, $EHR A RAFAE R RIR 25, A S SO, A L+
ER G R A 8534 SO, HEUE & .
4 BERE5HH
4.1 £ [E R ERGS PRk E 8 R 80 2 LT

P12 4 1 4 2 T8 %) 75 e [ 2850 it 78
AT LA B o AR 2 0T LU v A 9T 4L
IOE BRIV 175 i BB [) 258007 1 A AR, 158 1 9
15 B Al D3 5] 3 L RE 08 [ B 42 8 05 YL HE i Sl

& EDGAR il : https://edgar jrc.ec.curopa.cu/.

o ETGOSUN, - JRTSAONE — YRS R DRI

YT KB I I8/ %

B2 2006—2021 5 £ [E = E RS BE i 1 F 3508 R A X

Figure 2 Co-benefits of pollution reduction and carbon emission

reduction at the national level and its composition, 2006-2021

5 CO, HE BAL , Fe 2 S BT M e U Il 3 sl . B
PSR, v 98T W8 e P [+ 255 g 2R 30 3 AN RRAE -
Oy T B itk Bp [R) 2800 1R ZAFAE o 2006—2021 4F- i
T i 75 A8 Tt 3 [) 2007 7 11.40%~29.87% [a) 8k 3 , 4%
P {E 35 51 22.35% , Ui WA T SR ph s HE , P ] el HE
AR HE T IS R G MR i R G AR 8, 0
15 850N FH B B RN 2410 IE A . 2006—2021 4 1 [
FR BT B8N AE 4.08%~15.79% 2 [6] % 21 , 4E 2418
9.68% , B RN 1442 AL 90 il 2 4.16%~19.60% , 4 14
B35 B 12.67% , D17 350 IR Bl 55 1 129 fnb 35 A7 A
Wb Y B3 [ DR HEAS AN B A8 i e K5 S HE T B4, i
HXF CO, HEm st i mVE T 3 . QAR
w8 T R B U [ AN S R R AR A, 2006—
2021 AF v [l 8 9 5 B e TR 1) 280107 AN A 2006—2008
R R AL LT, S R B sl TR S
HEFFE R, B T E X RAT5 YA B CO, 6
HE 14 & TS 5 TR A& 55, 2R v D HE 25 [ 457 8 . 4
2k SR A A S i S ) R JBE 4G T, DRIl 75 ik 3 [
ROV A T T B, 3 R R A i v T 22 M K
V83K 3 P S BRI S Rl b TR A28
4.2 X 2 E RS PR IR B = 1L 1R

P13 4 17 DX Sl 2 T 14 i 75 o e [+ 2850 i 7
AR (E . ARE R 3 T LUE Y, DU K b X s

© 2 ARBFFE T B89 R A5 Y B 1 S AT 510 7 A Hb R (Berkeley Earth) | rft [ BR 55 W5 44355 ( China National Environmental Monitor-
ing Centre, CNEMC ) , 5} & Hb IV K27 [ PR BR Bl 15 B 2% 7P .0 (Socioeconomic Data and Applications Center, SEDAC) & Kk /RS K %
KA 45312 (Atmospheric Composition Analysis Group, ACAG) | H [ [E M Bk R e Bl %4 0> (National Earth Ststem Science Data Cen-

ter) P E KGR
@ [H Z HER FR SR 2B 0 JLE - http://www.geodata.cn/.

http://www.resci.cn



54645 55 71

1246
80

§

21

% 60

T

= 40 |

o200t T

= 0 -,
S 2N a he} ® QAP AR
5 5 & & 5 & HBHB b

Ay

3 2006—2021 £F P K 3 X B 75 B bk 9 120 8 e
Figure 3 Co-benefits of pollution reduction and carbon emission

reduction in the four regions of China, 2006-2021
15 BERR P R RN P4 S B L THIE T BRI AR fb ka3
K5 4 [ 2 1T 9T B e D TR) 28007 7 i AR S A AL
(] A DU A b DX 9 75 88 Al P T3] 2650 1 4 26 Sk 1 B,
& WU [R) 68 HE 1 188 201 7 v R [ b X ) HL A
W5k Pk, HARRTE L 2006—2021 4E AL T FIPY
5 b DX ) U T B ik B[R] A% AR 44 43 il 3k #
37.77%.36.27% F1 30.29%, it =5 T 4 [ S 2y K -,
U T e B I [R]85 20 28 TRl 38K . 2006—2021 4F 7R
i DX AR U R e BT TRV RSN A R 12.97% , S 3 IG T
b DX, = B A D DR A e XA KA TS e HE i G
SR CO, HET S0 3Kt R A 25 Ul B A die
R AR iR RS E) P4 e ol TR (AR,
TCIEJE AR AL R ERAIPEFRM IX, 38 S 43 M X, YT 4F
KT AR I TR R0 2 2 BT R A A, H R R A
2 K5 Y M CO,HE L STBUK AN B 38 w3 19 [ B
ARSLHR T 25 ()AL R 47, 33 A F- U B IR [ s T
ok e P ] 14 280 4[] L 20 T 0 /D, 36 17 75 2 PR b )

PRE W T Rl I ) 5007 B - B A2
4.3 AREERIS BRI EIR A& LI

Pl 4 A48 G0 22 1T U805 5 i DI [ 00 F ) g 45
o WNEATTLIE 2 E 30 MEARE (7 A 284>
B AFAE 8T Wt IR IR 28007, EE T B R] Dl HE 1 3
BE A TP AN [F) 48 0 o) LA ol L E 35 ik A
TE D877 B Ak D [R50 1 A8 A v, er b TR LT
DI L 2R 55 11 A48 0 B80T etk I ] 2640007 4F 4 (L
1 T 45% , 3X B0 48 0 2 TE AR S K 7 M 45 4 i
SR AT BRI 2 L E A, MR R S R e A
HHA BRI A M, o R CHIR g4
A (080T A Al IR R 00 AF P (AR T 10% , iX 264
rrp, —ZE AP GDP I m ALt AR F LT K
KBy XA AELTE RRTR AR S S O A
Ab TR T b, DA AR S AR
A i IX 28 5 e Je A 24 S I R s HE D) TT i 2 i
HHE SRR . 53— W2 H W T 1 55 48 5
TR INE 1y, X 1 20 5% Sz e Xt A B8 IO UK
FEA i , U R B B A5 YR CO, HERR
X 28 % I (A M B A s L, DT 3 R AR HE Tl G5t
BOKT R RE o FE AT AE D3T3 9 B IR [R] 2550 07 1) 48 13
rh I R Y RE VR T 9% RIS Y R HE BOK S ¥ Ak
T A E AR K -, Teie e IR K d 2 2 s il A L H
WHEZS RIAS T, DR 968 5 ek Al DI [ e 2 2ot 8 P AR
MESCIGTRAR T, K R Yeih B %
H: SO, HERAE 2006—2021 4 F % 96.67% , i HE 23 ]
{18 R Ml 06 15 i SO, I T5 RUUNE Ay B, KT T PM,, Al

100
w I AKZET W B AR B B
75 F
°\\°
Z 50 t
X
i
& 25 ]
: W L
B o (e il g 3
= TR AT &R LT 2 BT A M E D B B H W T
25 (B LTS T AR R UT LB U AR R LT AR 7 R K ) M T 7 O O O 3R
Wi Bl
-50

B4 &= E R RS RE R E B

Figure 4 Co-benefits of pollution reduction and carbon emission reduction at the provincial level
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Figure 5 Multi-scenario comparison of co-benefits of pollution reduction and carbon emission reduction in China, 2006-2021
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Quantitative evaluation of co—benefits of pollution reduction
and carbon emission reduction and improvement path from
the perspective of performance
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Abstract: [Objective] The purpose of this study was to establish a quantitative evaluation method
for the co-benefits of pollution reduction and carbon emission reduction from the perspective of
performance, to provide methodological support for evaluating the co-benefits of pollution reduction
and carbon emission reduction and exploring the improvement path of the co-benefits. [Methods]
Based on the performance improvement thought of co-benefits “1+1>2”, a quantitative evaluation
method for the co-benefits of pollution reduction and carbon emission reduction was constructed
under the framework of data envelopment analysis (DEA). The method was used to evaluate the co-
benefits of pollution reduction and carbon emission reduction in China from 2006 to 2021, and the
basic paths for improving the co-benefits of pollution reduction and carbon emission reduction in
China were compared based on scenario analysis. [Results] (1) The collaborative treatment of
pollution reduction and carbon emission reduction could improve both air pollution emission
performance and carbon dioxide emission performance in China, and the co-benefits of pollution
reduction and carbon emission reduction in China from 2006 to 2021 had reached 22.35%. (2) The
co-benefits of collaborative emission reduction were universal among different regions and
provinces. From 2006 to 2021, the co-benefits of pollution reduction and carbon emission
reduction in the eastern, central, western, and northeastern regions was 12.97%, 36.27%, 30.29%,
and 37.77%, respectively. Among the 30 sample provincial units in China, 28 had co-benefits of
pollution reduction and carbon emission reduction. (3) Scenario analysis showed that from 2015 to
2021, the co-benefits of China’ s pollution reduction and carbon emission reduction under the
scenario of energy conservation and efficient use and resource conservation and intensive use increased
by 5.90% and 5.64% respectively compared with the benchmark model. Promoting energy
conservation and efficient use and promoting the conservation and intensive use of various
resources are the key paths to achieve the collaborative improvement of pollution reduction and carbon
emission reduction. [Conclusion] Promoting the collaborative governance of pollution reduction and
carbon emission reduction is of great significance for the overall realization of air quality improvement
and carbon dioxide emission reduction. We recommend to promote the collaborative governance of
pollution reduction and carbon emission reduction according to local conditions, strengthen the
prevention and control of pollution and carbon emission reduction at the source through the saving
and efficient use of energy, and promote the collaborative efficiency of pollution reduction and
carbon emission reduction through resource conservation and intensive use.

Key words: pollution reduction and carbon emission reduction; co-benefits; emission performance;
improvement path; quantitative evaluation; China
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