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gin gin
.- XEO LB e A - SMR LB A
AEEER aEEER R Fadfder: AEEER SR R Fadder:
Ap i Ap i K 1 kg 2 AR b AR b Kl 1 kg 2
odi} <0001 <0002 <0002 <0002 | idi} <0012 <0003 <0003 <0008
il 3514127 —57.8147 —61.822™" —52.695" i —-23.869"" —48.604"" 549777 —15.598""
odt_ (—10.783) (- 6.485) (-6.181) (-5.813) | ¥~ (—7.029) (-3.568) (~3.883) (~3.763)
odi? (0.001, 0.027](0.002, 0.027](0.002, 0.027] (0.002, 0.027] | idi> (0.012, 0.016] (0.003, 0.012](0.003, 0.012] (0.008, 0.016]
g 2 15696  11.619™ 11.823"" 9433 . - 11.906™ —13.707"" -13.907"" —8.052"™"
odt_ (24.708)  (13.279)  (17.687)  (16.004) | "'~ (—6.031) (-6493) (-4.867) (-5.722)
odi (0.027, 0.0511(0.027, 0.051](0.027, 0.0511(0.027, 0.051]| id3 (0.016, 0.066](0.012, 0.066] (0.012, 0.066] (0.016, 0.064]
g3 92877 64327 651177 54287 i3 -7.150"" -6.615" -—-5986 —3.144"
oat_ (22.151)  (10.233)  (13.985)  (14.327) | '¥= (- 10.460) (—4.904) (~3.922) (-~ 6.298)
odi} >0.051  >0051  >0051  >0051 | idi} >0.066  >0.066 >0.066 >0.064
Jia 32757 19757 20037 16797 i a -5786 —32757 -29977 -2305""
oat_ (11.173)  (6377)  (8.719)  (8.751) | '~ (- 11.946) (~7.016) (~7.055) (~7.208)
il A il il Bl || AR il il il

o465 N A R T ALK AR o £ A B ) (AL, odil ~ odif h A Sh BB 0 1~ B ATVRER A, odi_| ~ odi_4 % 5
U~ 55 4TV X ) 3 S8 AL AR 3T 80 4t RS, idig ~ idig SR AL AR 0 F 1~ B ATVRR K idi 1~ idi 4% 5 1~ F 4T K

B RSN AR R, TR,



51

ST P XU B R — RS B S Sk AR UM 5

25

e R A R B R A R A (BB Y R
43 BRBRMNNNAEZEANSREFH BN
b SCWRTE S B, o A X B R AT 25 S Al
f14 2l 75 % (0 BB LA, (HL 3K O S TR A8 XU Im) B 4% 42
B @A HOR = TR Pk BT . SEbR b,
AN R X A L £ B A SR A R B B B AR 4 1]
He AR T o I Aol B 2 G BB G S b, 3 )
AT BB JF A AL R TR A PR i O AR TE A S
(ERNIDES S E S E S g |1 k-2 3 el PR D B S A
USSP PR S a e P N RS d A9 A/ IE [ 5710 S
PEZh S B, A Bt — A0 55 A B AR L 41 5% ¥
TE B B0 1) 52 LA, T W I — (R, LS RE
G i DA TR i O 1) L A3 B K Bl Y 5 0 T A
IO, A58 SR A £ AR 3 — 25 70 3l 0 A1 B B4 £
BT HCT X A L B A R [ 2 A ek AT, DA
Xt Ah B4 BT 2 KT A R L 5 BN AR 4 (0 )
B S S WA . oI e T I L i
K 5 B SO [R) G A it A 0 T B 25 SR K R
07 A T = A IR A A R T UL 1) A B R Bl Y
2R (0 AT R o T T % 43 B I 2l R i e 5 0]
BRI B AR IS5 R IR 4, W LUk B, XL
1] . 422 £ 02 Tk 20 1) 2 2 Al 2 1 St € R R0 A 7E W]
XA R B B BT DI BUR B Bh, 15 R R A S R B
(S S Al W NN AN EE 3 S A (B D= S iRel BT QA
SEE AR . BAKTE, AR SOk AN T
0.017 I, X b B 4 £ ¢ ) 336 1) ¢ (5 B 38 2500 A 4y

i, RIEE AR Y A i B 4 4 R OK O S R F R A B
P 0% 10 306 ) 2 (0 Q0BT . Y A R B R R K K O
i 0.017. 0.024 F1 0.033 7K -1, X #b B 248 %% 1 306 1w)
3 18 0 357 O AR VR A B AE 1] ik /N — 38K - N B
FeARAk . R, AR AN RS B BB E R, XA B AR
B 305 1] 2 €0 B T A% EL A 3 Y OE A B N AR
5 06 A 45 0 B 1) S € Q0 B RGO A9 A A5 A L
X AN E A PO T B XA B R A R
FESF 2 IR DX ] 2256 4 TR X A] N 35 BH 8 k)N, 2 B
A T L 42 4% 0 N 6T A T B R 3 1 £ BT Y S T
B BN WE AL, H, A3 BB E . 18 7 A TR
MR ARG 50 F R 25 SRAT SR o . 5 4 3 Xt 4b
ELEE BT B e A R R R B, AT
55 P06 A T 4 8 B 104 396 ) S €0 B BT KON, o 3 A
AL, 25 51 DY A R R B R 0T T K OF R 0.024, if
FHCSH 5 2 A DX R P, BOAR X 55 1T AK X,
B B A0 R B 0 A Sk B b 5 Ak T % A BB 4R
PR m s AN . KUk, e, ARk
X i) 42 4% 0 I T) A5 0 ) T 28 i 1A 7 T AR FE A
WY U T K R R R R AR e AN R A R
it FVZS AL, LA I B AR A T L B AR U M R X A AR
B 336 ) o €0 1) T 1) B S TR B

Xt X A B4 % 0 B BUWEL B, FE R [ X A B
AR AR, 0 AR 000 & 0 0 5 s 2
PE R S AL . 7E XA B4R R KRR T
0.001 i, 5 B 4 5 b p B 4k G QBT AR B A B
AR 20 Ah B BE K OF K F 0,001 B/

R4 ERNOEERRAKIENRGCUFNRBIFEZ TR ITER
Table 4 Robust Standard Deviation Threshold Estimation Results by Considering the
Impact of Two-way Direct Investment Linkage on Green Innovation

gin gin

A Et XA EHAR G IR 5w bk G B GRS MR

AEES mEEh Rt R Ao AsEn Rt Rtk

A b A b K 1 K 2 A b A b K 1 K 2
idi} <0017 <0017 <0017 <0017 | odi} <0.001 <0001 <0001 <0002
gl 99337 6.692"  6.623 4749 il —-8998™" —7258"" -7957"" —5764"
odr_ (14.136)  (8.463)  (8.193)  (7.802) | '~ (—12.061) (- 12.424) (-9.833) (~7.788)
idi2 (0.017,0.024](0.017, 0.024](0.017, 0.024](0.002, 0.033]| od? (0.001, 0.005](0.001, 0.002](0.001, 0.002](0.002, 0.009]
Ji o 3703 2452 2282 1.868 . -4.032™ -37917" —4.006"" —1.902""
odt_ (5.655)  (4263)  (4.155)  (4.183) | - (—8.673) (—8.878) (—9.262) (—7.158)
idi3 (0.024, 0.033](0.024, 0.033](0.024, 0.033](0.033, 0.059]| 0di3 (0.005, 0.020](0.002, 0.018](0.002, 0.018](0.009, 0.020]
i3 6.509™ 3971 38457 3.0827 i 3 —0445 —14547 —1.694" —0278
odt_ (5395)  (3.671)  (3.655)  (3.658) | ' (—0.780) (—4237) (—4.874) (-0.930)
idi >0.033  >0033  >0033  >0.059 | odi} >0.020 >0018 >0018  >0.020
4 2209 125377 11357 0.652" i 4 3737 0.707" 0.405" 0.639°
oat_ (7.554)  (4.152)  (3.724)  (3.124) | "= (3.732)  (1.683)  (1.963)  (1.875)
i A i i il P AR i eyl £l




26 IR 2 (Journal of Management Science)

202341 H

T 0.005 B, AT B B2 4% BE 00 2 €0 687 O 5 B A 1
T O, (EL 3 b S R 5% Wi 8 22 I 4R 55 1k 5 24 %o 4 1
% KK TF 0.005 H /T 0.020 A, 57 28 %A
177 B 1) 1) S €0 BB 8000, H 3 ol 3 A 5% i ik — 2B
554k H AR5 AN 355 X A B 4% B8 K O 3 0.020
B, AR L 4 B P Y (0 R SO I A h f G OE L
AR . DI, FEXT A R R R, AR B
Bk i g A Ay B UIB AR R MR, B B
% A T 5 B K O 8 — a2 5R B B, A BE AR AR
b FH AR R R X T 5 ) AR N A
Wiy, BV X A0 42 45 9% 6T A L AR BT Y B ) 4 £ )
RSB REN . BIRRIE TR T R R M A
B b PR B E T 3K — 25 SR 0 IE B M, H 18 BRI .
T 3 AT, 2 2 ) N R A B RO KR
k1 0.015, 1457 F565 3 1A X 1] 9, B O R A R4 4%
SN E R R T R BT, X AE S — A
JZ TR T N AT A BB B A B 4 VY S A R
e AOO S SRR RN A W o s AN N i
— 25 M B 5 KR B X AN I R, B SR B T X A T
B K, IR B A R T AN R R IR B
A0 H AL X ] .
44 DAEHEBRANSREFTHHNZEERIF
S N R 2 T AR R ) BB R
— 1 3h S € AT 0N L AHL I AS RE VR B S S (] s B 25
] LRz S ;e Wi, 3 — 5 i AL 5 3 R 4y
J7 ¥, S AR R L H A P B = M XL ) A T A
- BBl Ay 2 B S8 AT ER 1, LA AR v] BEAE AR

B 25 8] S TR ARAE . SR LR r ik kg & B, A [
T T B 8L ) B R IR vl T B — TR L X
DM R = A AG 56, R WIS R SR = AR
R4 4 0 R AT AR A5 XA T BRI VR Bk - BE B R
W) & €23, 400 35 14 235 1R) S P A 14 SR WL 2 5.

XiF AR b X, K AP B R R A, Y
X A0 BB B K /T 0.003 B, H b 01 BT
RO B T AR R Y xS B 4R KT
11 0.003 B, Xt A1 B F2 45 9 11 306 ) S £ A B A48 T BR
G0 E o BRI AR 0 M XX A B 4 S A Ak (0 BT Ak
MEAF M RSN URSERE. X542
J2 T B S IE 25 5 — B, {8 2R H M X & (0 01 8 X X Ah
BEREA E A IR . A A, B
1P AR Sl DX A L 4R 0 O K F- O 0.027, 7
T2 1 THEIX AN, HX — K P 1 85 3% T TR X ) A
FRAE, R E “FE th 17 25 R0 2 {2 F 32 h X 4 (5
BB K& K ms . B Zh M A, A5 H X 4
TR L 2 A5 9 A 1) A Y 6T A T 5 U A0 390 1 4 £ B
NG, FE AN T 4 R B K AR WO A2 0,017, 0.034 F1
0.068 Hif, Xif 41 BT 137 43 ¢ A 338 1) 4 €0 Q0 B N 22 7 T
R AR — P A AR — 389 KA IE 19 U B 3h SR 1E, 53X A )
F & E W IE A E NIE R, B 238 M XN 52 it 3
T 5 AN R B R SR W, LA B G b Ak BE AN R OB 4
Bewe 5 Ah B A Bk sh ik .l Al TR A B,
5 B P9 AR b IX A1 OB 1 ST B K TR 0.040,
BT 55 3 1T X 18] P, 3% X[ P9 A0 T B3 45 9 0 A 5
6T X A B A 0 X B ASOR I B S . A

RS WIEELFRD -BEIRNFEUFNZARRKREGITER
Table S Spatial Heterogeneity Estimation Results for Outward Foreign Direct
Investment's Unilateral — Linkage Impact on Green Innovation

gin
AR ST R Hb X R b X PHTBH X
I X i) iR [T X a] i F 2% I A X TH] T 25
-29.789™" 45.047™ -269.115™
di < 0.003 di < 0.006 di < 0.001
odt (— 4.756) odt (13.506) odt (— 7.429)
0.003 < odi 10.133" 0.006 < odi 32,920 0.001 < odi 22,573
SO R < 0.034 (15.390) < 0.011 (22.334) < 0.015 (18.758)
Rl 0.034 < odi 6267 0011 <odi 26143 0.015 < odi 13.744™"
< 0.067 (12.040) < 0.018 (29.224) < 0.030 (24.944)
> 0,067 2.625" e 0018 20.358"" > 0,030 9.527""
oar = 5. (12.006) odr = 5. (24.994) oar = 5. (10.685)
8.815"" 257117 11270
idi < 0.017 idi < 0.012 idi < 0.001
1 (10.959) i (14.281) 1 (17.597)
0.017 < idi 3.422™ 0.012 < idi 33315 0.001 < idi 17.117°"
XA AR < 0.034 (6.389) < 0.020 (17.621) < 0.004 (8.445)
LAl 0.034 < idi 1.920™ 0.020 < idi 25.123" 0.004 < idi 9.101""
< 0.068 (8.452) < 0.025 (18.008) < 0.014 (8.232)
> 0,068 5.893"" > 0,025 20.218" = 0.014 21.840"
=L (6.032) =0 (22.185) =0 (11.215)




51

ST P XU B R — RS B S Sk AR UM 5 27

U, ) ARl X, N AE AN R AR T
e N AR Bii A S - < L S DG B N B )
A N N T 3 T = X A O BT 1) 7 U O B 3
T[] 2t €6, BT 14 55 16 5

XFF b X, X AP H R R A, Y
X A B2 3 9 K AR YO i 0.006. 0.011 110.018 i,
X A T B 5 9% 6F 0 A1) T 80 1 e EL AT T 1 EL
o 2% 2% 3 VR A AR R R AR, 5 AR B M X AR FE, R
X% A B 2 48 0 IR Bl i ) 3 14 1) R SRR G A
8 ST, 2 A A N R b XX A B R
SEBIK -4 0.007, WIS R ES 1 TR X (R], 3B b X
A e AR BE — W 3 A R X A B 1 0 5 Ok A A
DX & 0 3 1, RO 7 PR AR 3 O A T R 1 ] e
I IREE RO R T AR ORI R R T N TS
AL S5 A PR e o A T 4 4% R ) 3 1) % € B R AT
Fl o KB B, B AN i B2 8% 0 KO R 4R
PO 2= v BN e SR R QA= R SR v 57 N =)
T 1E B 81 U JE i £ PR R AE, 55 % A 1 3 4
B BRI % R B, A% T M DX R P R A B 4 A
TF 2 B0 I G 55, B b M X Ah RO R T
— R b X A L RS I 0 1) € BB AL
X—REMSEN a5 A AL, W s
Hb DX AR R L AR U B ST B KO R 0.022, A T 317
HE DX T] P9, 0 X T P ol 41 T 42 8 9% A 06 1) & 68 1)
SN ATY 2 AR 1, (FLRER A TR S o R O, ORF AR T
55 7R R b X3 A R B 4 R O A RO A LR T R
W AN [R], o 5 b X8 X A T B AR Y 55 A % A B
930 ) G 00 7 00 F 7 AN AE T AE AR BRI B b
Tl L 42 4 0 R 1 ) B, B i AR T A R O R AR
Y 0T RN 45 R A Ak, DA TG R T RE b RE O A R
LB e SRR AW 1

XFF PG M X, A A B SR AR, Y
XoF Ah B B9 K OF # i 0.001 B A g B WA B T 4t
Q0 BT 21 R 0 B, 224 N I — KPR ) LA
T 60 T 5% W), 3 5 4R 50 b X AN 4 [ A U B R AIE S AR
— 0, (HHE— A R & B, PG b XX A T B
3] 20 3 HH KON Y R AR A AR 0 2 AR BRI, R
Al RETE T, 5 2R 3B L X A HE, VG 350 #t X8 44 % A1 T ik
B, X A B BB B KT AR, SR 8 B e ) A5,
SN X A L A 0 A 306 1) € ) I 21 ) R A W
Jei e AT B, DA 5 S e ) B Ak R T x4
PR T AT RE A A AR A Rl T T,
ZE 1 DY G 3 M D6 Ah BB R 1 OF K F- S 0.008,
b 2 TTHE X [B] Py ELBE 23 TR R BRE . PRI Bk, P
T b, XA Sfe S 7E e A 28T I TR, R i R
FHep Xt s HiE B L E . B M A, 7E 6
[X A1 T T 2 5 % IE i) DAY O A T 4 4 R G 3 ) R
BIHTRNL, Bl % A B B B KT BT, X AR B
Bl EFA EMNIEhEZ WS, @
o AT, 2 5% PN U S b XA B AR T
PR 0.011, A7 F 25 3 114 X ] P, 12 X [8] 9 5 4h
LB O Y 3 1 00 R T AN 5 6] A B AR R Y B

0 RN A L B B S AE o PR, P S X R R
ANREFEAE B W51 AN T B B, RS N vE R
VORI o ) N TP B & A NS S 2 e
BE 5 B X A B I 3 1) S € A T 4T R Ok

Z T DA 2x 0 A3 ] S P A B0 A AR AR AR AE, R
A RELE T, AS [6) i 30 2 ] b iy 0 1a) 492 48 % 43 A A
FE T FE I S - RS I O B A A Y 25 5
AR U I M XA Sy o X AN R T, R s Ak
BE RN Sy T AT BN B A O B, HL A B A
A X ) L B2 4% 9% (0 BB 2% 1, XU R R A i b X
S0 B 5 7% B LA v I R I LR WA R T A o
ARXF 5, o P83 X BOKSEANR, A S E
I8 A B AT R, B 22 A T a6 R 1 A (R IR 0
BB B, 1% Hb DX 2 0 A0 7 e 0L ) B R SR
AR . AR 2R, —J7 i, TP b X
F X H AR AR B, S A A BRI,
ARG G RRE 75— T, ARG 1 257 55 1 b
JE, T AR B R, TEAT BUA BUK P 1 A T
VG 34 0y 1, i A R 1) B A A S D R RE D
MBS, FREEREZEHNHEZLEAEN, &
LR T AR B AR SR T R A B U gk
0818 24 N B A AR Y A TRl 25 R A .

M T L B 0T PR — 1k h 52 e 2 €5 BB 1 45 (A
SRR L S, W LIE N, S EERR R
- BBk B 3 38 S B — a2 A0 S 8] S O MR AR AT o

Fe 6 b, FE AR LK, ph A R R O Y B
0 BB A T 25 SR 0T, A R L A A A X £ BB s
REAT W O ] 30 B AR a1 Bl A S e, RIS
JEE AR T AN R R A R TS A R R R
AFNFE ), H IR MARA EH AL X Fat 4 o i Ah R
L B BT 0 WK Bl S £ R T A T 2 R TR, X A B
R XA HE RN at# AT BENE
PR, 5 AR R R 0 AT A AR L, 7
X Ah BB B B K AR UG T 0.005 A1 0.020 B, 4h B
10 00 A0 ) 600 7 AR A5 B BR S 0 55 4k, KR
S 3T AN X [R) P X R AR ) S b AR AR N B
2456k A BRI W K8 3 0.103 B, A1 R 4 4% R X
I 8 Hiy X 2 5, 01 87 50 1 AS 52 e AR AR 1 75 21 H1
B ORMANREER R AR ENG AN, Xty
I SC o A — B, B 5 8 04 6 A B 8 0 A8 A A R
B B A lb RS W7 T g Rt R b A
[ 2 €0 Ak 1 B, DL A b N ok [ R A B A R A
b 1 3E G R R A DT AR B A R AR G
SRR AT, R P AR R b X% A B 3 A
BIK AL R 0.027, ¥ 83 A0 i B 3800 0F ) R T
HE DX J) W 7 R /N 22 05, R SR kg m sk < 227
R, GG R H EERERA, EE ERERT S
“BIaEd” A 0 U R T Bl R R ST AR T M X
B At A0 F B % R T LA B ALY .

e b L X, A R AR R Y A B A
TEa5 T, Ah R B0 ko B R RUR B AT
FYIE RN T S A, RIS A S R O B I



28 IR 2 (Journal of Management Science) 202341 H
ROONBEERLZIRD -BHERNRESCUFTN=AREHMBITER
Table 6 Spatial Heterogeneity Estimation Results for Inward Foreign Direct
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Abstract: Facing the increasingly severe environmental problems, green innovation is conducive to the realization of high-
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quality economic development. As an important channel of green technology spillover, inward foreign direct investment and
outward foreign direct investment are very important to drive domestic green innovation. However, frontier research mainly fo-
cuses on the local static impact of two-way direct investment on green innovation, yet generally ignores the dynamic linkage
green innovation phenomenon that may be inspired by two-way direct investment.

Consequently, this study puts inward foreign direct investment and outward foreign direct investment as an interconnec-
ted and unified whole into the analysis framework of green innovation efficiency improvement firstly, and explains the internal
mechanism of the impact of two-way direct investment on green innovation efficiency from the perspective of “unilateral-link-
age” compound heterogeneity dynamics systematically. Then based on the data of Chinese two-way direct investment and
green innovation from 2004 to 2017, this study empirically examines the dynamic green innovation effect of “unilateral-link-
age” by using panel threshold regression and other methods.

The results find that: at present, China’s green innovation development has not realized double-wheel drive of inward for-
eign direct investment and outward foreign direct investment, but has fallen into the dilemma of inward foreign direct invest-
ment dragging down and single-foot jump of outward foreign direct investment. There is a significant negative interactive ef-
fect between two-way direct investment, and it does not produce the expected synergistic or complementary effect on the effi-
ciency of green innovation, which reflects to a certain extent that countries should pay more attention to the overall manage-
ment of two-way direct investment at this stage. Only when outward foreign direct investment level exceeds a certain level
could the home country’s green innovation efficiency be promoted, while the continuous improvement of inward foreign direct
investment level could weak its adverse impact on host country’s green innovation efficiency to a certain extent. Inward for-
eign direct investment has dynamic “drag effect” on the positive reverse green innovation effect of outward foreign direct in-
vestment, and outward foreign direct investment has dynamic “correction effect” on the negative green innovation effect of in-
ward foreign direct investment. The green innovation effect of two-way direct investment has significant spatial heterogeneity,
showing different and dynamic “unilateral-linked” heterogeneous characteristics in different regions.

The study reveals the different role of inward foreign direct investment and outward foreign direct investment in driving
domestic green innovation, which enriches the research results in the field of green innovation to a certain extent. Based on the
new compound perspective of “unilateral-linkage” , this study reconstructs the dynamic research logic between two-way dir-
ect investment and domestic green innovation, so as to provide theoretical support for deeply understanding the internal mech-
anism between international direct investment and home country green innovation. The study finds out the interactive influ-
ence characteristics and linkage influence rules of inward foreign direct investment and outward foreign direct investment, and
provides some enlightenment for countries to realize the coordinated development of opening-up and green innovation to high-
er level in China’s new era.

Keywords: two-way direct investment; outward foreign direct investment; inward foreign direct investment; green innovation

efficiency; correction effect
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