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Atmosphere”) clearly restricts the concentration of fine particles in the three key regions of Bei-
jing Tianjin Hebeli, the Yangtze River Delta and the Pearl River Delta to decrease by 25%, 20% and
15% respectively. Can the stepped emission reduction target bring about a step down in pollution
and a step up in green total factor productivity? In order to scientifically test the effectiveness of
the “Ten Rules for the Atmosphere” governance and its impact on the green total factor productiv-
ity of the three key target regions, this paper uses the difference-in-differences method (DID) to
conduct an empirical test on the three key target regions. The research shows that the “Ten Rules
for the Atmosphere” has indeed brought a ladder shaped pollution reduction to the three regions,
but the green total factor productivity has not shown a ladder shaped rise, specifically: Beijing
Tianjin Hebei region has the largest pollution reduction, while the green total factor productivity
has declined relatively to the Yangtze River Delta and the Pearl River Delta. Further intermediary
effect test proves that strict environmental regulation in Beijing Tianjin Hebei region inhibits re-
gional economic efficiency, thus harming green total factor productivity. Based on the above re-
search results, this paper proposes policy recommendations to further promote pollution control
and improve green total factor productivity.

Keywords

Air Pollution Prevention Action Plan, Green Total Factor Productivity, Double Difference

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

ZOKF IR SR L, WATEMRY SR ENEAESE.,  ChEB SRR BOE 51T
) AR ARG AR E PR, SRR RGP ERBKERE, KFNEEmIE.
HCEFFI 40 2 LK, HESEEL T AT K, G TP R EL, BUR T A H kst AR, X
40 REERR AT R LA BRI N N ALY, )8 TR R R, 2 DA Sk T LA AN ek 1
TR, EREERE A, e, T ERRG RS E R E, L PM2.5 ARE MG
GLige i N 20 3R E TR R R R . T E AR ERKIR R ER, LR KEREST,
F N v P BRI R URARA S S — R BRI R AAL RIS AT, B SRR, R
SBIaATENRY BN — o RAERPFRNRBEARMRAR G, FHREFHrL MR RE, &
[N T AR AR R RIS X MBS TR 42 R R MRS, 2013 4E 9 H, ESEiEIR T CRAITRBIA1TE
R, WEO CRATET o SRR WEERE, KEMA RS RE X, 1R TR
HYBE HAR: 32017 45, RS, K=, BR= A XIS AHBUR A E 23 )] T % 25%. 20%. 15%/
Ao “RATHR” BEAEIRIE B TS 5 TP EE R BRI, W RRo s b ™ R I

SUER AR K R KB 7 e B R KB [0 QR IR B A e, VR TR AR AR R A R A 7 46 (Green
total factor productivity, fii5 4 GTFP). Zr 4 A 5 & AT Z 4 7 % (Total factor productivity, &5
N TFP)IY R 4B, HBRIEMIL S TRP sh R ANLI R 2 4b, [ s RIR S AR, LG HRET
HHEIE A UK AahR, T DARI S 28 50 Je (1 mn ROMERT AT RREEME . “BRR B A, FRBER
1) PT DA 3 I R 2 A M A AR BB R AR B B CR e ok 1 A I HARTH L AE T BRI RE g, A3k
Breg ey, MR BB BRI DR m A k. “RAT&7 fEN—TAS MM TR, BER=
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RE R IX 5 GRGL I [E] I, X e i 5 PR TR R IR 4 (o A B A P e e P AR BRI RE g 2 & 75 1)
DA S I AR 72 R AN S5 o B XU ) J T 2 235 R S 90 K 4 R T4 R 2 AL R S K P 5 4
BBEFEAETRLAMIRR, MER “RATHK” X —BARBR S G2 B R A= R 8] 500 56 & B 7L
JUFRE. AR CRATE&” BURMEZ TSI TiE Rl 2 B R E >, BURRBITZH, M
G2 IR A TR R IR L. ARSTN “RA 567 X RlEE R K= MMEk =M n b
ISR A AT B A R R, BEBUR S S AR AP RG], 38 H W E % 4 5256 (DID)
SR RO L K = AIER = = A H AR DX )75 G0 HE RS 8 R S t 4 B A P e AR A
TR — DA S YA B RGOSR A RN BUR A
2. XukLzid

X CRATGHEBHAATERIY BUR, —J7iH, E A0 G J G B SR 4T T, i, £
JAEE[1] (2020) 15 FH AR 22 23V PP Ak JL STt ORI AL 3R I ZIBUR N K 2 15 YRR 10 R B r=2E T R 5
W, SR B AT AYCIZEUR O IE AR TE R, (HAE N TS G Hi X 2S00 2 (1 2 RHE AT A ik 21 [ FE bR it
PR [2] (2020) AL T ], SRAB A . N 1A RN T S 0 (B A S 2 S R s A R 1
MR, BET “RATE7 EHMAS IR LB, R, M EUK3] (2022)%54F F W E 205 “K
%7 BURRGAR TR EREER., KM BR=A = BN IR % 5875 oK, il
FE IR 0] VAR 56 77 b 45 W A BAL 5 v A 6 35 G R FR S T A7 A0 T TR RN, W R WO A i s
SHLIX P A T REF IR BN, HEEEEE SRR K= U XA TS G
AL S A T TN . A — 5T, A EER KRR SaleEmRAE R, IKIE 4]
(2020)f FH b ili A m B di, dE FHXWE 270 A e “ R H56 7 bl A = Sy ggm, g5 R “ R4k
BUR A AR A =R A B AW, KA T47 BURMBERE MRS T 2R AR iEm,
H G GG B R A T Al R

TR EAERAFZ(GTFP), I PAET LIRS FiaH, REEANS BARMNEILA, W2 S
BATEOKF g 4 AR LB, IREFT A RIEA R B AR E R . SRS ERET R RIS
(1 4 L3R A P 2R R N RS T FE AN IR P NAZ B, DASROGE 22 355 G 0R 4 2 A R A Al B A
Wi — RS B R AT R(ZRE[5], 2016). ‘C[FNHmHAE P HAFERAE =, 2658 T 45
W, WRGEWAKE, MHAIAEERA R AT R B PTRSE . GTFP [l & 77 7%
F g 3T DEA ) Malmquist 4551, Tone [6] (2001) 1 5632 H 7 3 T o0l B (A0 & “HEiE = 7
FIAEfZ M. AEAE SBM (slacks-based measure)#: 7! . Chung [7]45(1997) & H & T J7 vl v F 25 pR 301
Malmquist-Luenberger (ML)AE = 24850, o] DU FE AL & AR BAEE = M R B A = 2, R L2 AMEH IR Z
S 7 AT TIRA I . AP35 R B bR el i 1) GTFP 347 T I, RZEAZ,
TAP[8] (2021)f5 FHEERLE SBM (1) GML Fi £l 5 [E 283 AN T HY GTFP, W7t KN T 4R e A 2 3 A
FERIK BN ) B ERIE TR AR D ~F3E0E LR > R > PUEEs R SRR TSR A
(3 T 4 0 A B AR P eI K LA B AR B RN SCAE[9] (2017) 43 SBM-ML R0 T 58 JRIA R £ 3K
THKILZ G 108 /MR T 2003~2013 fEMSR A TR A =5 . R RIAKILATH kb T R 1K &
BB, dK EEORIE T HARME SBSCR LT, thAh, SFARFCT B M S5t 2 E R EF RN
REFIRA L, VTR E (PR 0] BUZ M08, MG 5 TR R RN T AR R S OE .
G BN AR BRI AT DG R A e S A 5, 5%, X6 R[10] (2015)HF 515 R gk HE 2 5 AE Sk
A GF RIS, BRI 7 BEIRHEST o [ 4t A B AR P R Tk FE ik 90.23%, ISR T15
REGRL, TR Bl B AR Rt R A R A PRI K M, B EE[11] (2020)5F 72K A%
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Wi A AR AR AR, BRI ARBIN T i s BOR B AE — e FE R L A R R T ) SR
ARELH, WA E AT AEEA A R, dr i B EOE TR R SIBOR R A ) g
f£. Porter [12] (1995) A PR 55 518 AR Je ik FH R FIA B, SR SRR 2, dhimfd At 2R
A p7 3, Hamamoto [13] (2006) LVS Heia FE A A R & D 37 H 79 i) e PR R 1) o B A R B8, BLEH
1) 3 M B A B0 PR R S5 R ARG G R, 45 BRI IR BRI e AR A R QT Y . 55—
[, B2EFINAEIS LT ¢ 0 BB P2 2R G 5, SR, THE[14] (2019)HFF 78 PR B A ) % 4
5 AR LB MR, B FU ORI BRI AR — E Re U AR Hh SR R AD , RIS H 0 1 TREARFAE,
T A BRI 0 4R b 2 €3k 20 2 I A3 U B0 R0, DE{ELYE I 7T 22 5% Bl 300 TR I iy« AL XIk[15]
(2014)HFF FE PR BE RS Tl Al A B AR P~ A5, B S0 R I IRBERN 5 Al S B R A =R 2 [ fF &
“IEIN AL OCR, RIBRETRUHI R EEACESRT, B SAER, EARGIF N, SRR
I, IR HE B AR (e g AR GRS, REIREEHG A T ARG E N, e etk 4%
FAERNE S, (AR R A T TR AR Z IV, SERA RS TR EHEEINN
IREERUH 5 S (0 A B AR P 2 IR oA O, AT BLIN 2= 55 [16] (2015)BiF FE 458 1 ) xof o AN 2k Aol b 2
BOARRLZHIREMA, I T PR S5 A ] 58 B 5 R A 5 R R AR 2 R) TG Y 3 A D

gE ERTR, ST CRATSYBIRAT SR BURA S ST, H AT AR S0 7036 IR AR
WETF: —&, RERFRD TEY, e THE; R, RREHEH e B, =&, BORNE
FEPE, BV, R ZEE S ZIAREBUR St S B R A RMELR, Pl “RAH47 B ae
REFEAETRIEWA RN . BRI AN, REBOCIRIIAEBAR EER RS B, Xt
CRATET A A H bR XIS B IR SR D BOCE N A, B SRR N AR AT 4 Ak EE T
FrCLEHT “RAA-567 AR LR o XTSRRI S a2 B R A =3, SR L
BATETAEA R A, RIIE: —&, BARECERENR A HE—ANBARBOE, 12l H—Meik
AT R, H ISR AR IR B & A HHIR s 2, BiaR e B AR = R I 5 TSR i,
H AR 2 SCHRR ] DEA BERSEATINGD, I 5k A UGE S . AASC “KRA+H467 SR, K=
AR =AM B RS I BOE A A R, BUSBUR 5 Gt AR AR mLH], 8 XEZ 5
12:(DID) % SR BUR N U3 L K = A RIER =M =N E 2 H AR XI5 e gsHE R M e 43t A TR A P AR
BT SIS — &, AXEFERT “RATEK” BB SO 28R AR MK R, HETHAM SR
13 P AL TSR SR 50 s, AR FE RIS X, AR T HAlA o8 “RAT47 BUR T 7L 1)
Ay A, CRATET WNEAE S HRXEAEARNREREE AR, S R R AR
BRI AT LA SR EL A8 23 AT A TR A 558 R0 ) 6 P58 i 205087 AR BERBR , - AR SO - TR Ol L b 38 FH XU 22 43512
5625 5% B PR A RS S V5 YU HE R S B A R AR PR 2 IR R, 3 “RA T4 BEmanik e
FRNL; =, AR & 25 b By — AR G5 Y4B 4, 18 % SBM-GML il B 4¢ (4
BERA R, GO ER AT RNME S R TR, AR, .

3. ®MmHESHET
3.1. FMHLES

LSO EERE R EHERT, M TRERAE R, SOETRA P RREARNE ™ A5 Yk
TN AR, R RN F R T RCR S5 Red s G 16bn. 28, BRFESE, 25 RCRMI5 YRk
re gkt A BR A R R B E IR R . ASORYE “ K567 BERWA LU R SCIR, DU R L
SN R ONAERY, A T R MR E R R AL, B BUR AN ©
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gikafiite: R HRH, R E W ATICETIE A RE . WIKVE R A RE . IRGEILFR 7 RE LA
PR T BEIR AR I 25 T BORHESD P e BT 4, Tt 7 b 25 K 2 A A& S22 BE ORI A BE S 1 ) ¢
JEIEELRAR, R A B s AT R R, IRAEM SR E TR ORI — MR R,
BRI EIRE, S LGERE N TR =R, T AR BRI S Qe B Rl (S
[17], 2017). B “RAA-27 SR PRAL P b S5 4435 2 FEARTS Sl A28 R, AT RE M 4 (A B A
@ FAREH: KRR Ha, BRI HOAR S0E R IR B BEIR A A, B I SRS LT
Ba RO, JEF M hIRE 2. AR T RS SR ORBE AR . MBS BOR BT RE
A IR “AMERON A DA AR RN, CAMERIN I A T BATT R S A Al
BRSO UARIL,  “HRIE RN Sl WA B gt tH AN BT AR I GRe AR [18], 2013). iy S22 3¢
SR R AR U, PR BT iy AR BT, TRRF(1995)# H A SO s, AR
THEOIR SR T L MV ISR A N AE AL, B BRI AR “ QUM , BTt AR
PR CREPNE,  CRATRT RTEORGIH A 2@ I BRI ar e B A R 2 A0
A, AV I SRR BRARTS AN BEUR BN, X5 G HE A B R A (R s R A,
AT QUET A A, BRI T E AT @ BIRME: “RAHRT Rl E ke
IR GF B LA SN o A% M B A B, A R B AL AT AN R, R B AT AR,
N7 5 COREE” B S ST ECE, AOURBEAL BT AME RN, [R] N B AR AV ERRS A RN, AT
R ME S OB R AR, @ KBS R G E@ XML, S0 X iG
B, E R RN TARRE . SMRB N TUEIB T . —JrH, XIPMERT LRI SR (22 TR0,
F— I, ARFB AR XA A DGR SRR R R, e gaTs MR . Il X5 Jedz il (1™
JJ3 2 PR A M5 e ] R SRR AT 325 R (257K A TR R 2R [19] 5 2008), 305 BURF A B RIAT N 2 B 32
JRFES BURFAE (R =2 55[20], 2014), ®EH[21] (2014)0F ORI BERLH 52 55 Tolk 4 Grig KR I N
W R XSS AE . 2R BRI, “RAT207 B DS L BB P 2 M DS AR AR S5 A 5 5 7 A 5 X
RO R AR AW LB 1 PR, CORHRT BRE A FREIHT
| P8 A X 3 B 2 DY AN T TS GO HE RN 2 R, b 2t 4 SR A 7

> A o REES 53 S

A
> BT M=
B > EREE i
i; ] > REMA A > GTFP

TS 3
A 4

> XS DEES I C I

Figure 1. Policy impact mechanism

1. BURS MR

3.2. Wit

ETEORAR (R REHBTaTHRD s, K=M. Br=M =5 m X 75 Gk H Ax
ZORRE BT FE 25%. 20%. 15%7cAt, NSEIERTTL “R+267 Bt R R Sepl e =S # d B AR X
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TS YIRS M RO S SR A B AR R R AR A, A AR = A H AR X 23 e e — AT X 2
SEHG, PN Z MBS R AR R, =2 O RTRUiEE R (25%0kHE H bR) FER = £ (15% 8 HE
HAR), VAREZONSZIOH, BR=MAEHIA; @ XK=/ 0% HEH Fr) ek = (15%%HE H #7),
DK = AINSCE0 A, BR =AM oaEhild: @ X T 5t A3 (25%%HE H A7) FH = 1 (20%0cHE H Ax), DAGTEEEE
NSERGAL, K= AN HIAL. o B X35 YR S 4x B A PR SR AT U 220y S0, B E B S B A
ISR T TS ke . SRR AR R T RAM N, DURTE R MR S R AR
FERIIER, AR “ KA T4 St = NHLIX TS Y K S A TR A P2 R ) A

3.3. WHEKIR

Pl 43 () A B R AR P R (P S5 VR R AR B DR RV FE V5 PR IR B 20 SR S NN = HE b R T
HIRRYE, MegeaBERA =% 8 T IR o R 58RI m .. H Rl a2 B R A =0
%FEEy DEA-Malmauist, %7758 TIESHU T, o BOE B~ mE, & Jeilid BN il B ok ok 5
TCIIRLER K, PRz H Malmauist 1555045 2 4= 7= 22 . #HEE T4 421 DEA-Malmaquist #2484, JET-H 2% SBM
(Super Slack-Based Measure) e %5452 Lt Malmquist-Luenberger $5$0(GML)EE AT LA %5 kb B AZ k] 71 4
JE£ P i B, ) SCORT DA SE IR AR P RV () 4 JR mT B o WA ST A R A% SBM 454 GMIL 4B 40 5 42 [H 242
A HBZL T 2004~2019 SERI SR AR B R AR

Table 1. Variable descriptive statistics
=1 BEEAMSEIT

Bl A HE N H/ME I UN]
TIENRAN 3872 459.77 334.45 43.35 3149.35
PAL 3872 52,005,665 66,788,982 2,071,543 770,496,894
REVRIEN 3872 603,721 925,658 1126 8,057,600

YRR ETREL 3872 0.0655 0.0649 0.0011 0.6937
Szfr GDP 3872 15,289,365 21,869,097 486,411 250,160,494

GTFP 3872 1.4372 0.4173 0.4270 5.0574

Pk g 3872 49.51 11.88 8.05 90.97
e ey 3872 3.9470 3.4897 0.1183 37.5520
SRR 3872 2.1588 1.0472 0.5600 8.7316

GTFP WS N HIERE: © Fah BN ST 2T ACRES RN @ BABA.
KFEALEREIEE, AKERAAETHARA: K =(1-d)K o+, FHd i ft FoRmX g, K,
I3 RN B AAT BRI AL 2 [ 5 B4R T, d SRom I E B e BT IH 26, 3% F 7K 4 (2004) 5092, HT IH 261X 9.6%,
LA 2003 [ 58 BE AT bR DL 10%1E N BB A ff B @) RRlEF N . T 45 X Tl A B 2 ARR AR IR
BN @ HAEEFH o R X A 77 S I 97 3 AR TR TR0 MBI AERIHE P ® JEIE ™ H.
B AR R ARG OF) AR HE B = 3 AT R BN TS AR B SR A5 YR B E N AR IR A . T
DEA-Malmquist 77720 5 H FIFE 50U B 2 28 (A B AR 7= AR 26, ARGl 1 2% B &5 [22] (2008)
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(7778, FHARHUR RIS B A TR A = 2K 8. AR EIESFA: © MlkgiM(ind): Pk
SRS B R AR BB, BT A =, B iR 2 R A
Z TG Y, ARSCERCE P3G IME & X E py AR = S A I SR AR @ JEAlS i KCP (infr): Bl
it 7K T B AN AT AR A AR E R R, S B B IR, X 57 B o L RERE P AR — e AR
BET AT REXT ekt B R AE PR, ASCRA A BB RRA; @ &flscf(fin): Stk gk
S AT DA IR BE YR I B AR N SR AR = 3, AR SO S R LR A AR A DR CR A 5 b X[ P A 7= A 1 L
BIE R SRS R IR . A SCEZIEIT EPS 7 6 A1 %248 T Gt R S8 SR f5 B8 o A SCR AR RE AR
B /NS o R B S AR AV E B A G U7 VA T DARR 78, X Bl e 7 i B S ARE AN R AT M B Ak
B, 24533 2004~2019 4 242 NPT AR EHE , BdERR M E S T 1 PR

4. SEIERfER
41 “RETHR” ERXEBHNEESKR

411 WEESMFEI

XU H 7= 41 1% (Differences-in-Differences, DID) X FRNAT 2L, & REATBUOR M-S il E S0
TN H PPN SR —Fh 7k B IR — 2R 52 BIEUCR R (b X BN AR, T 2 B BUR
W) PR DX BN AR g A PR, e i ZE 8 JEUSHE SI it i 5 1) 22 S P DARIL A R PR IR )57, A B PR 7 5
AL AR AL 5 AR TR BIBCR Y “ s, FF BB 22 40 PR A B AR S50 m] LAA 2 itk 4
IASSE ISR 1) R0 ) P A e R ok s A g ) R

A8 FH OO 22 A0y AT SEUE R AR R R — &, ST “RARH&7 MR, K=M. =A== Hix
X3kl 2 T ASE IR H AR, 23 BNIRHE 25%. 20%. 15%, BN 2 Z i E HIBREE, & AR
HE, WFAMSHGIR I E S 2, A HBXIRWET R RS AL, RIET DID
SEEG AL BRI SIS H (W Rl A . TEBCRAC B ik d% b, AR T R T BOR— @ FIR T, 2015 4F
VERBURAEER . FTCL, ARSCEREH DID J5idk, 8= ANHLX 5 5 b 9 — AT X 22 40 s, BIP
P TR PR SR SR BE S AN AR, =200 008 O RUEESLAER =AM, DL SN S04, Bk =M A4,
AT IRHE H bRA 25%, J5 # iR B AR 15%; @ K= MAER =M. LK =M NSEIdl, Bk =M i,
AT kAR H bRA 20%, JE#0RHE E bR N 15%; @) HUEEFURIK =M . DR SRR, K = Aol 4,
B DA A AR 25%, Ja iR H AR 20%. ASCHZIR LA E7p 20, 23 e & X 175 i s R B e
EFAE P RIATIE ZE Ny, BAEFE LIS B AL A Ry, 53 A IR TR, 4%
ORERE T FRBRILEL BT, GRS “ RAH%7 R =X TG G Sk (0 34 7 2RI
RUEE 72 oy R RUAL S T

Y, = B, + pTreat, x Period, + 5,Z,, + B, Treat, + §,Period, + &,

Foo, i ORI, R, Y, RO R A TR G (0 4 TR P S A . Treat,
X A, 0124 P 5 BB = A TN X ST DID STIRRS, bl TS T 7 A (R 5 B
FF LG B4R R SO SR, LI 1o PRIZLRBR = MK, JUENL 0, LIMLISHE. Period, 2 Al bl
AR, A AT 0, AMFEN AUSH 1. Z, MR, (B RS fin, PRIkg5H ind FULRL R
KT infr, p,Treat, ICIRIE AR, 5, Period, ARG E B, & HIRENT. % 2 N HARK SR
I AR 5 e G HE M S GTRP T, 44K 5 05 A H R BT R I, T Wi A 02 SO BB
SHX GTFP f58UHHT LT, 3Ed ETHRA ] BB K = A X, SO Bl X 75 3 e i R 4R
YR, {5 GTFP S84 L THIRREARAT e

DOI: 10.12677/sd.2023.131016 136 CIESES 93


https://doi.org/10.12677/sd.2023.131016

T3¢

Table 2. Comparison before and after the variable policy
2. TEHRAIEXTEE

FORFHLIX TR=FMHIX K=MHX
e 2004~2015 2016~2019 2004~2015 2016~2019 2004~2015 2016~2019
BiE ¥ia BE 1 AL BE
YR ETREL 0.1441 0.0545 0.0818 0.0477 0.1117 0.0572
GTFP 1.2945 1.3319 1.4492 1.6740 1.5344 1.9116

412, WEESSDIEER

Table 3. Double difference experimental results

F 3 NEEHFLWLER

M 2 .
A HERSHR =M K=mE5% =1 HEREGK =M
SRR TR GTFP Ve O aS et GTFP TG LE A TREL GTFP
bID -0.0421™ -0.273™ -0.0112 0.190™ -0.0313" -0.345™"
(0.0210) (0.1028) (0.0153) (0.0863) (0.0173) (0.0685)
in -0.0133" 0.183™ 0.0443™ 0.122"" 0.0183™ 0.129™
(0.0055) (0.0268) (0.0040) (0.0226) (0.0043) (0.0172)
ind 0.000920" -0.000872 0.00171™" -0.000153 0.00233™" 0.00106
(0.0005) (0.0027) (0.0004) (0.0023) (0.0005) (0.0018)
inr 0.00188™ -0.00219 -0.000373 0.0197™ 0.00707"" 0.0544™
(0.0009) (0.0045) (0.0007) (0.0037) (0.0013) (0.0053)
cons 0.0493 1.069™" -0.114™ 0.993™ -0.0908™" 0.886™"
(0.0394) (0.1928) (0.0286) (0.1610) (0.0316) (0.1251)
A7 [ R RN YES YES YES YES YES YES
X 455 [ 5 508 YES YES YES YES YES YES
FEAS = 352 352 545 545 609 609
R? 0.2169 0.2486 0.2726 0.2640 0.1988 0.4533

VE: LT TS RIERORTE 10%. 5%, 1%KFE F IR, FEE AR tE.

WU 72y SRR A5 Nz 3 fin, B & DID B NBLAY (¥ Treat, x Period, T, H REUE A CE %52
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E NG MTE GTFP 1) DEA-Malmauist TR A, SERAEE = i e 22 ek B R AR i GTFP 135 K
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Figure 2. Parallel trend chart of pollution comprehensive index
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Figure 3. Green total factor productivity parallel trend chart
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421 RAYEMFREIT
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Figure 4. lllustration of the mediation effect
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Hrh, ER #RHEME], EE FRAEFHAME, GTFP FRGOaBEA 7 E, Thri Ml t 4 M7 rih
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HORE, it ab BAS XA S 0, W REORAR 23 (U7 A, Tk B8R, 2012 [25]; Preacher & Hayes [26], 2008).
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A= Z TS FH ) DEA-Malmaquist 77754 A],  Ja38 2R E 4T Malmauist T8 20 m LA 211, s
DEA 2 A . EMREAE T, —M DEA THE HBRCERE GIHTAT T BAER %, B4 A AR 2k 3 ik
AT B AL A N TE B B R AR SR IA ), 2% a5 [29] (2019)F1 b tiZ[30]58(2017), ASCLEEMFE
SBM LAY ILA 1255 Oh [31] (2010)f4 & 42 Jm AR = BORSE S, K 4 Rl 23 SBM AL A5 it 3 22
GERER, BImT R e sk oo ke, XOnT DASEELES B EL AN N T A . NS R O T, A
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WX A r= S ME, AR5 4 R AR SBM 115 H 5T 4 R A 3UR .
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ER RECHEHERS, H-0.121, EE RE 2,556, MRAEF NG, THEAF BT AR A-0.242. 1E
T2 A JE 2By R A KR BB O R S AR G, T DU AN RN A R S 43 i 0,242,
—0.1210. -0.363, HMRN Ly 66.68%. 7 5 H1, Bootstrap 45 i B AE X A AE S 0, FK ] Sobel

IESE Py SL IR

Table 4. Mediation effect Sobel test results
% 4. AN Sobel HIGER

1) (2 3
M1 M2 M3
ER -0.363"" -0.0948™ -0.121""
(0.0577) (0.0179) (0.0389)
2.556""
EE (0.1746)
ind -0.0166"" -0.00204"™ -0.0114™"
(0.0032) (0.0010) (0.0020)
infr 0.0503"" 0.0327™" -0.0334™
(0.0187) (0.0058) (0.0127)
cons 2.124™ 0.466™" 0.932"™
(0.1909) (0.0594) (0.1420)
FEARKE 130 130 130
Sobel-Goodman Mediation -0.2422""
Tests (Indirect effect) (0.0488)
. -0.1210™"
Direct effect (0.0388)
-0.3632""
Total effect (0.0577)
Indirect effect Proportion 66.68%
v TV TN TR IRAE 10%. 5%, 1%HIKTF EEE, S AR tE.
Table 5. Bootstrap results
5% 5. Bootstrap £5 5%
Coef. [95% Conf. Interval]
—0.3786888 —0.115861 (P)
Indirect effect —0.24220365
—0.3932227 —0.118288 (BC)
—0.1788738 —0.0492262 P)
Direct effect —-0.12100467
—0.1740479 —0.0330468 (BC)
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