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Abstract

Combined with SBM-DDF model and Malmquist-Luenberger (ML) index, this paper calculates the
green total factor productivity (GTFP) of 30 provinces in China from 2005 to 2019, and uses Sys-
tem GMM method and the panel threshold model to discuss the impact of environmental regula-
tion, FDI and their synergism on GTFP in China. The results show that: first, environmental regula-
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tion promotes the improvement of GTFP in China, while FDI and their interaction inhibit the im-
provement of GTFP in China; second, there is an FDI threshold effect in the promotion of GTFP in
the whole country and inland areas, which has the non-linear law of decreasing marginal efficien-
cy and increasing marginal efficiency, respectively.
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AL FN(2018) [41@E SZIE 4T, KB FDI X GTFP A74E B E oM, 8 VAT Vlas . Bif5, #ME
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Table 1. Variable indicators and descriptions
= 1. TEARAAR

et BARAR & R X HpL Fabr it B
BT ERMWAE(TTN) BEALFEALTT).
WREER  GOAEEESRIGIFP) - HEYRN 2t B OT AR AR)
P2 bR S2BR GDP (f270)s  “ Tk =J%&" (JImk)
FRIEH A (Inreg) % Tlki5 Yeyi PR A% % 5€ /G DP
PO R R 41 ELFEAL R (Infdi) 1zt VINENER 2T
Inreg x Infdi - -
Pk g5 R A (Inis) % B =AY B s A
BUR Tk (Ingov) % BUR W B H/GDP
WERBIA (Inrd) % WK 2 9% P SCHE/IGDP
A
Xt 4157 5 I 1 (Inopen) % HEH D S5 GDP
B4 KT (Inurb) % ) E N RS
N3G AIK - (Inhum) &R VR HE F IR

Table 2. Descriptive statistics of variables
= 2. TEMNEIRMSIT

A ORI HIE e B/ME - IN:1
INGTFP 450 0.3128 0.1959 0.0129 1.2887
Inreg 450 -6.7874 0.8972 -10.7873 -4.0823
Infdi 450 8.1221 1.4367 4.0490 11.8112
Inreg x Infdi 450 —55.7547 14.8033 —114.6703 —24.8285
Inis 450 0.0710 0.3838 -0.6405 1.6552
Ingov 450 —1.5345 0.4745 —2.5279 0.3898
Inrd 450 —6.4632 0.9870 —8.1847 —3.5578
Inopen 450 -1.6631 1.0402 -5.3604 0.5371
Inurb 450 3.9670 0.2521 3.2910 4.4954
Inhum 450 2.1692 0.1125 1.8529 2.5480
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AR 1 WA, FREEHIAIE VD R ECh 0.0859, Xt GTFP RPN E Z ML HEE M . £ NIREBUMFIN
KT WA, Pl A = i F b s Yo b, AR T4 @R, W BERE R E GTFP
. RN, — 5 FERE AR B AN AT DU I ek B AT FoR B, IR H BIRT5RE )T IRAMATT A,
R A R AME RS 7, AR TH IR E GTFP. FDI A4 2 %04-0.0674, ZE4MHIILE GTFP
Wm. FEEET, H7BUNE RO EIPOEE T, 515 K& FDI 3 NS mifis e s 8=, ff
PR 12 5 B [ A s GeadE Al 7 o 3 A2 ELI [E] U3 R 00N -0.0105, FLidET 5% 53 MK E R A
EBIPR LR FDI P [RIVE R E GTFP A T ] RN o J5t PRIE T3 I PR 85845  BHLAS 17464 FDI
MIHEN, JRAMKE T b BN A P2 T B B 2 85 5 Fe, HAF=RAEMm A BT . SUEFER, f77E
FRRE S M BUF R RIS W%, SFEGITBUN AW S FDI, BRACHHWIAS AR, &R IE
FH K EF Y R E R, 15 FDI PR “T5 e REN” @i 7RSSR “AHrfh AL
RL7 BN T R E GTFP 27, HMSMHIHIg S 7 &l FDI 1) “Ofig” a1, St
OGRS O, Pk, FREEHItkE T FDI X GTFP Mk A2 A .

AR, P Em A RN BRI E GTFP #&&. Ui g5 i nT Lhdid #
RHEG RPN 2 A= E R R, el T IREA SR E .. PR SRR S, e
FHEE GTFP. BUR T TH/K P-4 51 5 HF T50RE B35 4] GTFP #27t, wl e R N BURKE K B I B S BN
Flaprdsh, AT RSB R EE A E., Hoh, REBRTEE RIS KR G 575
= BARS, ZRHEARERERAAR T RE SR . AR D) AKX
GTFP fEH AR .

Table 3. Baseline regression results

3. EEEIVFER

fil R g 1 2 ®3) 4) ®) (6) R 1
L.InGTFP 0991 0.945™" 0.939™ 0.951™" 0.950™" 0.917™ 0.905™"
(0.0359) (0.0515) (0.0563) (0.0548) (0.0493) (0.0714) (0.0914)

Inreg 0.0563" 0.0421 0.0413 0.0421 0.0555 0.0692 0.0859"

(0.0313) (0.0314) (0.0304) (0.0313) (0.0382) (0.0454) (0.0415)

Infdi -0.0424" -0.0275 -0.0284 -0.0299 -0.0383 -0.0548 -0.0674"
(0.0236) (0.0245) (0.0239) (0.0245) (0.0295) (0.0354) (0.0326)
Inreg x Infdi ~ —0.00743™  —0.00546 —0.00534 -0.00541 -0.00691 -0.00852 -0.0105™

(0.00374)  (0.00390)  (0.00376)  (0.00383)  (0.00467)  (0.00552)  (0.00507)

Inis 0.0302" 0.0360™ 0.0284" 0.0296™ 0.0222" 0.0240™
(0.0171) (0.0166) (0.0147) (0.0126) (0.0123) (0.0118)
Ingov -0.00907" -0.0116" -0.0133™ -0.0175™ -0.0186™

(0.00467) (0.00656) (0.00608) (0.00690) (0.00825)
Inrd 0.00433 0.00440 0.00655" 0.00944"

(0.00340)  (0.00284)  (0.00383)  (0.00526)
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Continued
Inopen -0.00382 -0.00524"  —0.00601"
(0.00311) (0.00307) (0.00353)
Inurb 0.0633 0.0960
(0.0478) (0.0676)
Inhum —-0.0875
(0.0676)
i AT 0.334" 0.238 0.234 0.269 0.337 0.239 0.424"
(0.197) (0.198) (0.192) (0.196) (0.235) (0.262) (0.254)
AR(2) 1.70 1.51 1.49 1.51 1.47 1.52 1.47
(0.088) (0.130) (0.137) (0.130) (0.142) (0.128) (0.141)
Hansen 29.17 29.03 28.40 28.14 28.10 28.01 27.62
(0.783) (0.788) (0.813) (0.822) (0.824) (0.827) (0.840)
FEA 420 420 420 420 420 420 420

T REVEAKE 10%. 5% 1%4r BB, L TTER, ARQ)FIGFN Hansen Ky IndE S B Y P H, FHALIES A%
bR, .

() IR
ST T IHERON G B, A< SCR ] E Bl AR (Bootstrap) . % 4 A4 EREA | THE RN AG B0 45 58, 715,
FDI A7 U 1A, HiEid 5% 82 M ACPAS S8, TR THE 473y 8.8988. 9.9677.

Table 4. Test results of national sample threshold effect

4. EEFARTHMNAIER

IR A i BS 3L F{H P 1 fliiHE 95% H 15 [X ]
BT 300 42.89" 0.0567 8.8988 [8.8844, 8.9093]
FDI XUEE | A 300 46.73” 0.0100 9.9677 [9.9466, 9.9721]
ZE 300 4158 0.4100

FE 5 18 2 18, 4 FDI KT 114 {H 8.8988 i, s[4 RECH 0.128; 24 FDI /1 1HiME
8.8988 Al 9.9677 2 [AlR, FRIEHLMHIEIHRECN 0.114; 24 FDI =T JHE{H 9.9677 i, PRSI A9 R %
0.0946, AbT AN [ TR DX 1] A 2858 B (1] U 2R 2508038 5 1% 558 35 PR /RSP AR 56 Wi BHIBURF A 1 6 8 35 P 3
HE AR, R TG N ) B R s R A AN 55 S B AL AL ) FDI, 2287 AR P MR AN 23 3 AR
Z W REVR T FEAIAEEI5 3%, I U R E P LS ENR , T35 4N o BERT R SR HIEOR KSR 7T LT FDI
BEAT “FRE” gl S IHENTE SR A SRR, FER T e B AL FDI PR AR B
7, FSANBHTE O ARG, £ ERE LR “FEES7 HRNAR S R, BRI
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f“BUFTAME RN IFARE S A HRIE H FDI SRR “I5 R R BN, HEIEZ R ILRSIER], Bt
BRI 0 B GTFP i 2k 1 B M 55

Table 5. Regression results of national sample threshold model
2 5. EEMARITIHAERE Y325

A 2
O
FDI
Infdi -0.0437
(0.0276)
Inreg x Infdi -0.0166™"
(0.00362)
Inreg_1 0.128™
(0.0303)
Inreg_2 0.114™
(0.0309)
Inreg_3 0.0946™"
(0.0317)
P A &= &
R 0.714™
(0.245)

VE: Inreg_1. Inreg_2 Al Inreg_3 FRALTAFEIHEX A Inreg 25 & A%,

NPT B B E GTFP IARZME R AR IX 22 57, A SCHE— 2D Wi i AN oA i K X
BRI T THEREN. . A 6 PG, Wiedt XA AR B — TR RN, TIHE O 9.9677, P kit XA 8 XU [ Al 3
N, 1A > A 5.8912. 6.7854.

Table 6. Test results of threshold effect of samples

= 6. DHAI MR R

X 45 I THE 2L BS k% FiE P1H A 95% & {5 [X 8]

BT 300 28.95 0.0867 9.9677 [9.9470, 9.9721]

Wi X
XU [IHE 300 18.55 0.1833
BT 300 30.26 0.0633 5.8912 [5.8647, 5.8997]

P i X U I 300 20.19" 0.0967 6.7854 [6.5113, 6.8018]
—H [ 300 12.67 0.4733
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FT NIRRT TRE AR, AL 3 FI4S, FRIEHLHICE FDI BUs2ma T, XX GTFP (1)
AR E . A 4 011, B FDI RGN, FREERLGI PR IX GTFP (2 3 F 5 90 br 3026 5
B PRRFAE 30K A2 DR Ay pA) ot b DX/ 4 SR B INYE B8 22 5 o AR &S Raa ik A, fEIE I 51N FDI 3R1B & 3F R
JRE V)55 4 SCRRIT, X FDI B3R AT ™A% 12, 32 FDI 3 NER B 11 TR AR AR 1 o 10 A5 OR4 1 B I m K,
SRR FDI AT S R R, AT ARG HLX ¥ GTFP. BAF FDI KRN, AdAlhe
PAFH 2 5PH 6 T2 XA AR MR AT R b2, (R 38 M AR A R . B
ISP IR PR SRR A7 R, 4 B 22 A0 58 SRR IR Aol 2 A ] T ad i B A8 10 07 ks b is e ek, miAs
e AR A s ATV YR B, PREE LA e E R — 2D K

Table 7. Regression results of sub-sample threshold model
7. OHEEARITHEREETER

A 3 BiZY 4
iR AR
PANES: P i s (X
Infdi 0.0492 -0.0780™
(0.0442) (0.0393)
Inreg x Infdi -0.000876 -0.0339™"
(0.00571) (0.00443)
Inreg_1 0.00404 0.209™"
(0.0516) (0.0371)
Inreg_2 —0.00852 0.227"
(0.0521) (0.0364)
Inreg_3 0.240™"
(0.0355)
Pl A i P &
WO 0.437 1.524™
(0.567) (0.299)
HEAE 165 285

(=) Rtk

HISCRR 748 AR BB R %, 0 BB O R AL B S HE R B U9 2 88, SRR IA B3k [m] A 4
RARAE N AR T RIE UL = AN — PR ARE I 25—, 12 1 [ e RO AR HOR R 4T (81,
ZiRWA 8 ik 8; H ., A FDI B— P e B/ TRARR, R P B — oA i
WAEPE, (A1 S5 R B 9; 55 =, ASOW A0 & 1% M IE R A48 B3 5, EHET &% GMM it
CASEHERR AR i B A2, B2 R AR 10, iAREMER IR 45 R AT 1S, RO R A R R A W B g,
B BRAIE T IR [EA 45 2R AR i
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Table 8. Rebustness test results

8 RREMRNER

i 8 B 9 B 10
DR E
FE 2SLS 4 GMM
L.InGTFP 0.884™"
(0.0827)
Inreg 0.2307 0.213™ 0.0999"
(0.0569) (0.0631) (0.0434)
Infdi -0.109" -0.190"" -0.0761""
(0.0518) (0.0538) (0.0334)
Inreg x Infdi -0.0307™" -0.0280"" -0.0121"
(0.00673) (0.00785) (0.00528)
i A 2 2 &
R 1.551™ 0.308 0.481"
(0.424) (0.413) (0.252)
AR(2) 1.52
(0.128)
Hansen 27.02
(0.860)
FEA G 450 420 420

4. G R BIREIN

(—) it

AR SC NS ST AT AR L M FENTE, SRR T IREE U] FDI R =3 W AE X R E GTFP 1)
o, SRR SEE: o, REMEMTEIRE GTFP 5, FDI #H|IRE GTFP &5, —#HZ HIX
KE GTFP f=A kR, 25—, 1£ FDI (52 ~, PREERHIT 4 E K AR IX GTFP ({2 2k 43 5l
I o 285 23R 32 YR 3 ) AR R MERFAE, XV HLIX GTFP HISIA 2%

(Z) BUERREN

NRTHRE GTFP, HEshG R R, A SCHEH LN &L

F— WHIETTH# TSR THEAEIHIE, ¥ “GORKR” INEREZER. BENER
Bk R, R EEHE AL T DAAR BT, X 22 4 v AR % 7 M AR A A B P S AT B R AR S
HBUR .

o, P E . W X SR XA, AR A e A R . R R, 5
SANGE AR RS R ] AR AT N o P i b X R RE S I RIS R A, 818 A B AR T
Bl B F00HT, 4, NRERLXGE RN R = A N T IR IR AR, Bk “ =@ R RIS B A
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R R E Ay s Y ExEfT”

B R ERRE, fTEGE R . o, & X A R AT A DR 2 L B BRI
BhERAE, SASIRLOTRE IR AIIX,  NFE A FDI AR R854 [ SRS it 2 R ) Fo At
XY B . RN, & XEMBREAT “TSRI0a7 S, K5 A RK PRI, B fok ke
PERETIIMERMERUAR . T RGRE ) A IIX Fe ke, At R KT RO A Mt X, Al i AR Rk
PEGABACR RIFHLX (0 ar AR 387k, RSEBLAR e Hr i K.

E&WE

WAL B B E T N SR E 3 ) 3 501 R A T S0 4 xR v T R R IR R O
(21Y041); 2022 F=3AA02 HR /N MV A2 o RHIR I H - B B o AR /Nl B AR B BT s e 23 A
(HBSME2022C06); A g KA AIE AL gritRITE « V54« R A VS “I5 446387 7 (5202210488035)
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