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25 R R KF Ingdp 17.1935 1.0293 14.5380 18.6285
ST LR AT Inopen 0.0587 0.0357 0.0016 0.1624
fThwERE hhi 0.0993 0.1215 0.0176 1
% — KR FF & A topl 0.3498 0.1477 0.0893 0.7365
4k 4 Inage 2.0983 0.8649 0 3.2581
Aol B R A roa 0.0390 0.0557 -0.2109 0.1900
4 b i - B L leverage 0.4328 0.2086 0.0491 0.8867
S E F A independent 0.3715 0.0521 0.3000 0.5714

B PT

MR S A 1 45 SR VoK, S (B AR BT /KPS i St 0 B AR BT L S 2t 0 B R R
HHLAE NB B0 R IR OC o A i B e R AR 2 R R AR 1% AP B R F AR O
H B 2 [ A 0GR B H AR o A% AR i W) A 07 22 K IR 1 25 2R o A AR S P R R
VIF fE 2 1.88, 3% — B{Hm AR T 100 P, 455 41 5C 2R ORI 7 22 I JIK [H 5 VIF B 20 B 45 2R ml A, 72
i [ A7 A 22 B LA Y [

Va . SEUESy B

LEERIPLER

FEWENAZE RN R 3 Prn o 15, 5L TR (1) 25 S A8 AN X 4 60 52 ARG 152 ma 58 (1) |
(3)F(S)F 7 AL AR FACE B A6 T R 50 35 1E , R ALES AR R AR 2F T 4l 2% 5 R A1
B . AT X L0, A AL 835 58 B A 1%, Hoag B AR B aE ) &4
T+ 0.0464% , 52 J5i 1 2 (0 5 AR QT RE 11 248 71 0.0324 % , 5 W 1 2% (0, 45 AR B8 BE 1 &5 4271 0.0316% .
I3 A X L R B K /NAT LA e, HL s AR X S 0 M 4 60, R 1T e ) 04 5 e R R TR
WP 2% €5, B AR BRI 8 1, U6 B I 2% 0% 07 AR 2 1 v e 88 RT3 K A 1 s ol ¢ 5 B AR BT, 2l R sl
SR AR BUHRE T AR T BE TR H, o 32X — &858 Yin 45 (2023) " M WS AR FE— 2.

WK TR (2) % 48 CEO LR (0 4 Iy X AL AN 5 g (0 F RGBT 38 LR M2, 56 (2) .
(4)F(6) 5 s, HL#s AR FH K F- 5 CEO & 8 28 JJ5 28 5309 71 9 2 %04 514 0.0751.,0.0516
0.0749,7E 10% . 10% 5% 17K F- b & 25 24 1F , i W CEO & (4 28 [y 1 ] 98 5 AL &% AN HH 5 4% ( F R
BIFT B KR . HAETFE XAET M T CEORBA ORI A, X T CEO B AT & (4 2 1 i 4
VA= R Y NA PO S N NS 5 K ct> Sk S NP 4 S ke Suk s N Pl A A
Ko L, AT LA AR 15 H, BT o

s ) A8 AN TE A SR R Al A I 6 Al S £ B R BB I 52 e Sk GE 5 A 4 R R D
(2020) IS5 B PR R — B 05— R AR F I B ) % 4 €0 12 AR BT 4 52 i) 8 3 o £, 16 BH k3R
BRZE R R AR I AS 23 0 il 2% 6B AR BIHT g ) 77 A= Bl 2 0E 1] R

O PRI FTER  H AR 7 W 45 R R IR, 85 o
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%3 HBEEHFELER
e envpat_total envpat_inv envpat_uty
*E T 2 3 @ ) ©)
oo 0.0464" 0.0450"" 0.0324" 0.0088 0.0316" 0.0304""
(0.0070) (0.0070) (0.0055) (0.0066) (0.0054) (0.0054)
0.1456" 0.0922° 0.0862"
green (0.0572) (0.0452) (0.0447)
I 0.0751° 0.0516" 0.0749"
(0.0398) (0.0305) (0.0319)
0.0130 0.0154 0.0193 0.0099 ~0.0040 20.0022
Ingdp (0.0190) (0.0190) (0.0140) (0.0140) (0.0146) (0.0146)
0.1451 0.1472 0.0804 0.0275 0.1557 0.1574
Inopen (0.1514) (0.1512) (0.1175) (0.1177) (0.1136) (0.1134)
. 01333 | —0.1378"" 20.1089"" 0.1098" ~0.0774™ 00808
(0.0362) (0.0362) (0.0291) (0.0290) (0.0269) (0.0269)
201593 | —0.1574"" ~0.0944" ~0.0964" ~0.1026™" ~0.1010™"
top! (0.0511) (0.0511) (0.0393) (0.0392) (0.0392) (0.0391)
e 0.0873"" 0.0858"" 0.0617" 0.0514" 0.0443" 0.0432°
(0.0101) (0.0101) (0.0079) (0.0082) (0.0077) (0.0076)
0.1184° 0.1193° 0.0856 0.0838 0.0828 0.0827
o (0.0694) (0.0691) (0.0547) (0.0545) (0.0527) (0.0525)
ovorage 0.0607" 0.0580" 0.0453" 0.0527" 0.0450" 0.0426"
(0.0291) (0.0290) (0.0232) (0.0233) (0.0220) (0.0220)
‘ 0.0362 0.0346 0.0463 0.0308 200192 ~0.0195
independent (0.0909) (0.0908) (0.0723) (0.0721) (0.0689) (0.0689)
oy 20.1043 ~0.1433 ~0.2787 ~0.0371 0.1591 0.1291
(0.3213) (0.3214) (0.2376) (0.2401) (0.2467) (0.2468)
A b /R 18] E N = e = = = =
31 25259 25259 25259 25259 25259 25259
W E R 0.6525 0.6530 0.6237 0.6243 0.6038 0.6043

TE TR AR ISR IR 1% 5% F10% (1 3 KT L2 5 O AR T R B0 O 2 SR bR, T

2. AR T

(1) A A= P TR AT LA AR SO SR v ] A S T8 v 2 22 20O 4 1 3 2% 1 52 Wi L % R FH T Al
2R A0 BRI A 2% T T A ZR (AT AR T BE A A Al DI v BIOUL I Y et T 72 4 9 AR P I R AR A% O
fif RS AL T R BOA BT 22 o 73 80, Aol 2 (B R BIGH AT BE 23 (2 L AR AT B384 0, T AR 1)
PIREOCZR o R, A SO % TR FORIT3E 32 (2020) > F A7k, 3 TR (3) , DA SE EALAS A 347k &%
BB b LA AR 0 A7k e R S B SEE AL N B B, O BUS Mo THAS R X —
0 FEE T LUR A5 A5 A E e LA ST BN v [ RS LR R K AT L
S ) A R e o A L B T 5 5, SR IR A ML AR ALK S T S b AL R, AT LR R 4L
AR BE B A B 5 =, L Al T EAT 2 BR AL B Rp AL, A [ ZE B4 A T AT RE 2352 i o [ AL
o AL A% B, (E 5 B2 AT E 48 2 1] 56 [ A ML 2 A fd P 25 52 0 o B ol S B BoR Q08T , HBE W8 ad i
SR (R AL A A B TS e Al 2 (0 BR BT BE 1 A SR T, BT ARE & M PR BE

RAGR T REPLANBE RN T HRARRMEITER . BB mHg R 2R, kH
PLAS N5 375 58 2 78 155 0 b [ ML A% R FH K P 52 30 38 9 T 1) AR G o USRS B B [l 03 285 2R LA
A HLAE N S Al 2% 8 SR BT Al 52 B R £ 18 SR BT | A Il SR R S 18 BOR B R 4 R
L IE [ A5G, I B CEO 2R 4 22 g MALAS AN B9 38 B0 40 3 3% J aE o ph e ml D, R T 2 AR o
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VA ] U145 21 B0 235 2R L 5 v (] 051 45 R PR A — 0, LA LT Al 2 8 SR BRI K S 7 2R T AR R Y
S LA e CEO S (0,28 3 648 715 0B ATS 98 BT o

*4 TAEEHITER
Inrobot envpat_total Inrobot envpat_inv Inrobot envpat_uty
£ E Rl M - & 4 EZh B
EE ENE 2EE ENE ENE EE
1.2664™" 1.2664™ 1.2664™
wlnrobot
(0.0108) (0.0108) (0.0108)
0.0171" 0.0137" 0.0162""
Inrobot
(0.0070) (0.0057) (0.0058)
0.0795" 0.1427" 0.0795" 0.0944™ 0.0795 0.1007
green
(0.0260) (0.0570) (0.0260) (0.0457) (0.0260) (0.0478)
0.0523" 0.0816™ 0.0523" 0.0508" 0.0523" 0.0756"
Inrobotxgreen
(0.0243) (0.0396) (0.0243) (0.0305) (0.0243) (0.0329)
BHEE 7 # 7 #l & & #l # # % #
A ol /8 8]
R = = = = = =
LRRER 25259 25259 25259 25259 25259 25259

(2) AL A% N5 15 00k B A A 5 18 b o T SCAY [0 090 285 2R 35 7 Al Jr 7 308 T )2 10 R A48 2 LA A

N FH K 18 X 43 5 % T2k RORITRE 32 (2020) 2 i 7, B e f R A 8 S Ak J2 i B HL S N B i
FESEATIRNE . HARIE T3
enterob, = irp, X Plim=2006 (4)
LPT 22006

Horpirp, n AT Z TR ML ER N B &R, b B m A7 AE AR R L& A& (i, ) AR
m A7k 2006 45 (FEH]) 19 5 AN B (L) B9 FEAB o PP opcsnos DT o006 32 75 1 40 m AT L AE 2006 4F (F 1)) 4=
PR TN b S AT A B A ) 2006 A AR T G TN P 2 A AR . T Y SR AR
Al T AL A B

M5 1 0] ) 45 5 AT L, 78 B AL A% AN I K P 3 — A% O fif B A B 9 1153 07 0RO iR
it Inenterrob 53¢ 3 L UE A A2 5t Inrobot (14 F B BRI 3 M 20 35 30, SR W HL &% AL T X £
M o €8 B AR 1 52 e AN 52 A8 B A O R B2 o SR, Al 2 T AL AR N8 8 B IO $ S CEO &%
0,28 173 e BRI 1A R B AR W 38 O TE (H 2 3 A i R B, CEO (Y 4% 68 28 1 1 1wl 981 15 AL a8 A0z
55 85 A0 F R BT AR K P R SR P 2 5 R BB 1Y OC R AE 10% 5% WK b 3 S ok A (0, 4
ARAVH SRR . FEH R AR SCA Ny, A Al )2 AL S 23 B i I 38 07 0] BE A7 e —
FEA R, FEEAE T — i, e — A7 BT b A5 AT A B Al A= T 5L L s A
oAl I AN REE 58 4 R B i 4l 723247k i B 2R B, | T A7l AR 77 B iR 4R Ak i 4
MY AR 5 BT 3 G — AR S R AFAE R 22 5 5 — D5, il Al ATl a3 28 S AL AR B R ATl 4y
KA T4 — B ARZAR AR v {7 BERRAR . PRt AR SO hy , e [l U 45 2R 9 43590 B g ) &g

xS FHBMBRENFEITER
o envpat_total envpat_inv envpal_uly
RE
(D (2) (3) (4) (5) (6)
0.0643™" 0.0635™ 0.0501"" 0.0491°" 0.0434™ 0.0429™"
Inenterob
(0.0075) (0.0075) (0.0059) (0.0058) (0.0057) (0.0057)
0.0713 0.1126 0.0406
gren (0.0617) (0.0660) (0.0399)
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B S
L envpat_total envpat_inv envpat_uty
RE
(1) (2) (3) (4) (5) (6)
0.0753" 0.0189 0.0666"
InenterobXgreen
(0.0453) (0.0420) (0.0330)
. 0.7244" 0.6745 0.2185 0.2041 0.8091" 0.7698"
F B
(0.4181) (0.4182) (0.3052) (0.3048) (0.3297) (0.3301)
HHEE 7 4 = £ = 4] 1 £ 4
A b /1 8] B 2K = = = = = =
A 10673 10673 10673 10673 10673 10673
i # R? 0.6591 0.6594 0.6234 0.6237 0.6148 0.6152

(3) 3 B DR B3 L M B REAS Al o 25 RE B BIF 58 I BE N 38 23 Ak AR HR I o & 1), T fE 235
M [ U 25 2R A HE B T o DI, A SO B 00 ) i O 0 B 2 R BR S 2R AT IR, 45 2R 3k 6 i
Ne ATRAE L5 (1) () M(S) FIHL AR N B 3% 5 B2 45 2 3% 0 aE , B L &R A AR TH T Al 4k
BORBHT R A . 55 (2) (D) FI(6) FIHL G N B &R I CEO SR (2 i Y S IR 5 O IE X
HEE [0 U9 45 R PR A — 2, — APV TIE T AR SCAS R B HER 1

*6 H B MoK W & R Y £ b
. envpat_total envpat_inv envpat_uty
XE
(1) (2) (3) (4) (5) (6)
0.0800"" 0.0790™ 0.0577" 0.0204™ 0.0519"" 0.0510"
Inrobot
(0.0098) (0.0098) (0.0076) (0.0078) (0.0076) (0.0075)
0.1809™ 0.1127" 0.1070"
areen (0.0671) (0.0531) (0.0526)
0.0990™ 0.0694 0.0979"
Inrobotxgreen
(0.0494) (0.0382) (0.0397)
- -0.5183 -0.5946 -0.7174 -0.2506 0.0514 -0.0062
# 2T
(0.4985) (0.4993) (0.3702) (0.3717) (0.3802) (0.3808)
BHEE 1 1% = # 1% 1% = #
4 M /Bt 18] ] E AL B = = = = = =
A 19451 19451 19451 19451 19451 19451
i % R? 0.6340 0.6346 0.6106 0.6120 0.5884 0.5891

(4) 7 1 i Pk T80 A2 P 9 48 003 AT ol 181 58 AR o Shg 1 1R B AT BE A7 5 64 B8 I 18] 13t X A7 i e
T2 O 3 4 TR ZR |, AR SO 25 v (] DA 2R %) e it 23 o P2 ) 1 A7 0 x4 0 AR AR < ATl A T % S50
SERANZR TR, w] LA 7 005 e 00, R A 5 T SCES SR B 2200

7 =8 5 R i B R OB B9 iE S R
o envpat_total envpat_inw envpat_uty
RE
(D (2) (3) (4) (5) (6)
0.0331™ 0.0249™ 0.0121" 0.0164" 0.0006 0.01617"
Inrobot
(0.0060) (0.0056) (0.0051) (0.0061) (0.0084) (0.0044)
0.1435" 0.1379" 0.0863" 0.1037" 0.0996" 0.0912
green
(0.0571) (0.0566) (0.0464) (0.0456) (0.0478) (0.0475)
0.0803™ 0.0662" 0.0539" 0.0521" 0.0747" 0.0786"
InrobotXgreen
(0.0397) (0.0387) (0.0310) (0.0306) (0.0331) (0.0329)
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5%k
. envpal_total envpat_inv envpal_uly
hE
(1) (2) (3) (4) (5) (6)
s -0.0263 0.1068 0.1173 0.1187 1.5418™ 0.3660
& B R
(0.3185) (0.3268) (0.2630) (0.2551) (0.6230) (0.2642)
EHETE = 4l 1 #l = H = H = H = 4l
A b /R 18] E BN = = = = = =
B x4 B E R = % = % = EO
AT Wb x4 4 [ 2 2% ML o = o = % =
A 25259 25259 25259 25259 25259 25259

(5) 75 R AL AL 52 W) o (5 B A BRI B9 I 1 o 2 €0 B R BRI 50 81 B 2 O ¢ (0 B R B8 7
P A 2 — 18 A Al 9 2 € B AR BRI A7 D A7 AR i i 1 DR T ML AL P R Aol 2 8 5 R 41
TR M AR AT AT BEAF A5 IR 18] 22 o Ay o S 4 (5 5 R B T O 8 I P S S o ] DY 235 2R 7 A 40, AR SO
o fifp TR S g R T A B XA i — SR IS, A RN SR 8 B o T LUK B, Lolnrobot HY 5 KUAE 1% 7K
SRR O IE R WIHLAE AN 5 Ak B R QBT B IE A OCOC RAIIR AL o LoinroborXL.green H) F K7
B figp T 7 e DAy o (8 B AR A A S A 2 L B R BRI B9 155 B0 T 3497 109 7K P B 2 35 8 1 1 7 9
TR AR A O SRS PR 2 B R QBT B O T AN 2.3, R WY CEO 2R (22 Dy IE 1) 9 35 BIL a5 4% (B FR

BT LB SR CBORBIE B9 G &, HLHES PEW I o T SR 2 0 BOR B8 B 25 SRR 3, ik n] RS2
T T SR P o €0 52 A B T DR 2 I ek B i M A I LR IR 5 i 9 e, S B S MR
%8 &R AR R v 5 B UK AR B R AR

* B envpat_total envpat_inw envpat_uty
B
(1) (2) (3) (4) (5) (6)
0.0196™" 0.0180™" 0.0194™ 0.0182™" 0.0148" 0.0137"
L.lnrobot
(0.0069) (0.0069) (0.0058) (0.0058) (0.0058) (0.0058)
L 0.0209 0.0010 0.0367
e (0.0643) (0.0495) (0.0542)
0.0735" 0.0585" 0.0477
L.InrobotXL.green
(0.0403) (0.0318) (0.0331)
v s 0.4117 0.3979 0.3803 0.3720 0.2906 0.2775
G
(0.3704) (0.3702) (0.2965) (0.2963) (0.3022) (0.3023)
A b /i 8] B E = = = = = =
ARLRED 22191 22191 22191 22191 22191 22191
P E R 0.6740 0.6742 0.6625 0.6626 0.6354 0.6355

3. 5 U 2L R 46 3
(1) RBE AL 5 Bk o ry T 3 [ % 3t X9 28 5F 90 A0 7= b S5 44 9 AN () 45 4 ol i 52 21 19 35
B L) RATAE 22 57, DRI , 6 Aol A FH AL e N 552 B 2 020 BOR BT 7 28 9 A JH T REAT — i 1Y 57 o
PEo ARSI 5 4F (2020) 9 (1A SR B GDP 5 Tk SO, HF il . ol B /K HE s it Tl
3 ) 242 HE ORI L AR Ao 480 K A B 2 58 M T B2, O AR 0 A0 AR IF 1) 95 T A % s 20 T ) {2 75 R X 1
F8 F A28, R X6 7 b 2% T A b K 3 DA 52 B M AR T R B A oMl M A2 PR M S TR B Al 2R AT
SR WA, SR ANR 9 Fon o AT LA 08 T 0 BR A R 29 b DX B Al , CEO g (0 22 i 7E AL #s A
55 2 8 BOR BB B 5 28 e #3508 R A T 5 100 0S8 A 05 0L ) 240 SR XA Ak T L X — AR FAS
WA o ™ A 3 — 45 R B0 TR AT B 2 A ol 7 4% 8 18 2 77 5 30 A 7™ 8 I 125 4l 2 7 s 3 58 249 TR Y
THOUT B2 TR SR B A9 19 RE IR HE B AR 51 A DL NS5 REAL L& , 215 15 P AR R H AR 1Y )
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IR i S 2o €5 B3 A B, TR T S R PR SE LR A A B R B N . SR A s @2 PR CEO
TR 2 KR AR A R AT RS, TR0 A AEHLAR AT AR H, B A o (5 B R BT 196 30 B XU 4, ke
PE 28 (O BR B R B

*9 WX FEAE T REHEITER
EEEE 5 AL 1% 2R 3% A0 4
envpat_total envpat_inv envpat_uty envpat_total envpat_inv envpat_uty
o 0.0295" 00238 0.0179" 00059 200014 0.0004
(0.0097) (0.0075) | (0.0073) (0.0337) (0.0212) | (0.0274)
0.1767" 0.1247" 0.0810 ~0.1272 ~0.0820 -0.0693
green (0.0706) (0.0558) | (0.0559) (0.0799) (0.0609) | (0.0503)
roborgreen 0.0883" 0.0644" 0.0821° 0.0489 0.0361 0.0276
(0.0455) (0.0355) | (0.0366) (0.1008) (0.0783) | (0.0616)
o 0.2140 0.4202 0.1651 2.3349" C157357 | 13967
(0.5485) (0.3899) | (0.4325) (0.9200) (0.7028) | (0.7546)
EH x5 = 4 = 4 = 4 = 4 = 4 1= 4l
Al /B 8] SRR = = b = = iz
4 20144 20144 20144 4053 4053 4053
W ER 0.6802 0.6535 0.6337 0.6260 0.5679 0.5944

(A7 lh S Btk o R it — 2B ERFE ML A% AL 52 75 0 AN [l A7 ol Al 2 (0 5 AR A 37 5 ey 1) 47 75 22

5, AR S H IR ER 2010 4F AT BT 2 B IR AR B SRR 8 ), R S5 22 2012 JlAT ko3 26
B, A SOR R 5 21 3 A0 S AR A A T AR R 43 S e Al AR ATl i Al R 43R
Bmgarl. 4R ME 1058, /T LA I3 T HE {5 24Tl A, CEO M &k (2 I fE L &8 AN HT S
2RO TR B9 5 R R AR VAR, T TR S Qe AT A s AN Y SR A E S e AT
b A oMb 38 A2 B HER AR 1 BUR AR 23 59 R, AR T TR Ak 0 BOR QT i Sl T AL AR N
ARFATHE A B9 2% O BORQUFOR T, (B2, i T 85 Qe ATl A b AS B ZOR AR EL T 4275 Qe A7l A
b T 22 0 R A AR THT I 5 g 1 A 1 S0 AR 5 R A TR Y 200 BEAR T SR L BOR BB R R L T A
LRI ) CEO TEAE 2 BUN WA IS PR 55 BOR , 4 BOCHLES Al B9 AR 22, A8 B> A B4 23 B8 AR 35
e HEHL A% N AR X S 0 BOR BB Y IE 18] 52 W], A2 75 e A7 M A oMb 1T I 9 PA /1 350 i B 20 RN, 42
540 CEO & (0 28 iy 75 Hovh R 4% B9 VR o

%10 TR REAITER
. =T AT B RAT
Rt E , ;
envpat_total envpat_inv envpat_uty envpat_total envpat_inv envpat_uty
0.0643™ 0.0407"" 0.0427" 0.0386"" 0.0304™ 0.0255™"
Inrobot
(0.0114) (0.0077) (0.0088) (0.0093) (0.0074) (0.0071)
0.2408™ 0.2236"" 0.1274 0.0912 0.0280 0.0687
green
(0.0995) (0.0811) (0.0641) (0.0739) (0.0578) (0.0624)
0.0867" 0.0220 0.0663" 0.0774 0.0631 0.0875"
InrobotXgreen
(0.0514) (0.0387) (0.0371) (0.0572) (0.0440) (0.0468)
v 0.7734 0.1168 0.7675 -0.5770 -0.6559" -0.0825
#H
(0.5544) (0.4008) (0.4116) (0.4528) (0.3613) (0.3332)
wHEE 1 1 5 1 7 7 #
A v /e IE] G BB = x & % s =
A 8703 8703 8703 16509 16509 16509
i # R’ 0.5936 0.5754 0.5492 0.6741 0.6410 0.6236
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4. WL I8

BT SCE G, BILAs AT AT B8 388 o 42 T A olk SR R A6 N T B2 AR 25 44 52 w4l BOR R8T, R I
CEO & (8 28 [ A2 A AL a5 A 3d 2 A Ml 803 RN g B8 AR 5 43X — i 42 51 6 B B0 A 818 fi 1] T & £ 4
AREH o B, A SCHIEE T 00 BB X2 A FH AL SR AT 4030 -

M, =0, + 0, Inrobot, + Zamx”m + 20}1],” tu, v, +e, (5)
innov, = 8, + 8,Inrobot, + 6,M,, + Zax, + EO'"Z/-/" tu, +v, +e, (6)

green_innovper, = 7, + 7, Inrobot, + 7,green, + r,lnrobot,*green,
+zamx“m + 20'"%./” tutr, ey (7)

b Mo AL AR 5, R A B (ofp) BTN 1 A (highlabor) o AL BUR , 2% Levinsohn Fll
Petrin(2003) “ A7, A SCR A LP J7 i 5453 2 4l 2 2R AR - SOk fif i . A HA, 2 HE A
SR IR (2019) " 19 5 125 AR SCR F AR -1 B DA b2 15 53 T NB0 8 5 TNBO Lo (R i it . 4%
AR AN H g J) Ginnov) Fe 7 £ AR I HT K (pat_total) 52 T PEH A A (pat_inv) F1 5 W M 12 AR A1 H7
(pat_uty) , 5331358 i1 L 1) 3 00 1 s 3O B 2 W1 L 0] v i i fin 1 JBOK e 552 8 2 0 i
BN 1 JF BOS BORAM B, AR R 17 (green_innovper) 38 78 6 €645 AR A BT I 17] (envpat_tper) |
S S €0 4 AR AN BT O 1) (envpat_iper) IR WP £ B R B e 1) (envpal_uper) Lo SR 2 0 % )
FH 37 5B 5 e M) R T R B PUAE Sk (0 2 W] L R R O S L R R R Y LR L B S 10 S R
TR L ] P 3 R 5 L R T R A LRk . BRI AR B S SRR B A1) .

BHRERANZR 11 s o 28 (D F 8o, HLas AR5 A R B BLE A G SE &, HAE 1% B4
TR R UL AR K32 5 1% 2015 22 R 4R T 0.1517, 25 (2) 5145 R 3R], AL
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Abstract: As the core engine of the Fourth Technological Revolution, artificial intelligence technology provides a favorable
opportunity to drive green technological innovation in enterprises. As the key actors in green technological innovation, the
insufficient motivation of enterprises to carry out green technological innovation activities will hinder the progress of green
sustainability. Meanwhile, the green experience of CEOs can influence the process of green technological innovation in
enterprises. Therefore, this paper analyzes the mechanism and effect of robot application in promoting green technological
innovation from the perspective of CEOs’ green experience, aiming to explain why enterprises are willing to apply the
advantages brought by robot application to green technological innovation.

Based on the theoretical relationship analysis of robot application, CEO’s green experience, and corporate green
technology innovation, this paper constructs a robot penetration variable at the city level in China using global industrial
robot data released by the International Federation of Robotics.It matches this variable with the CEO’s green experience
and green technology innovation data of Chinese A-share listed companies, and then constructs a two-dimensional panel
data model to empirically test the relationship effect among robot application, CEO’s green experience, and corporate green
technology innovation from 2006 to 2019.The study finds that in enterprises with CEOs who have green experience, the role
of robot application in promoting the enhancement of green technological innovation capability is stronger.Robot application
promotes technological innovation by improving efficiency and optimizing the human capital structure, and CEOs’ green
experience induces technological innovation triggered by robots to inclined towards green technological innovation.
Furthermore, in regions with stronger environmental regulation constraints and in heavily polluting industries, the green
experience of CEOs positively moderates the promotion effect of robot application on enterprise green technological
innovation.

The marginal contributions of this paper are as follows.First, on the basis of discussing the impact of robot application
on green technological innovation, this paper further explores the reasons why robot application can better promote green
technological innovation under the context of CEOs’ green experience, enriching the existing research on the economic
consequences of micro-enterprises applying robots. Second, it analyzes the mechanism channels through which robot
application affects corporate technological innovation by improving efficiency and optimizing the human capital structure,
and at the same time reveals the fact that CEOs’ green experience will induce technological innovation triggered by robots
to lean towards green technological innovation.Third, it provides empirical evidence for discovering the innovation motives
and innovation environment of green technology in Chinese enterprises by deeply explaining the heterogeneous effects of
robot application on green technological innovation under the adjustment of CEOs’ green experience at the level of green
technology innovation types, industries, and regions.

Based on the conclusions above, this paper proposes three policy recommendations. First, the government should
encourage companies to use technologies such as big data analysis and machine learning in the innovation process, building
a sustainable R&D system based on intelligent technologies. Companies should prioritize the supportive role of intelligent
technologies such as robots in the green transformation of enterprises, enhancing production efficiency and management
efficiency.Second, the government should vigorously promote the development of environmental disciplines and strengthen
the cultivation of talents with green education backgrounds. Companies should enhance CEOs’ learning of green
professional knowledge and sensitivity to cutting-edge information in the green field, improve the professionalism in hiring
green technology innovation personnel.Third, the government should strengthen environmental regulations and use external
institutional pressure to compel companies to engage in green technology innovation activities.Companies should also focus
on improving CEOs’ understanding of environmental policies, develop corporate development strategies with a sustainable
perspective, and better promote the green technology innovation effects of robots.

Key Words:robots; green technology innovation ; enterprise efficiency ; human capital ; CEO green experience
JEL Classification: J24,033
DOI:10.19616/j.cnki.bmj.2024.07.008

(HHERE - KREZ)

145



