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FIFIER T 10, U BURAETE S5 T 2 AR 5 1)
R PR T 1) R R T B0 PN A e ) R
Ji , Il 45 S S RSO — 2, U AR Sy
WFFE 4518 LR fe

AR R ) 1553V L (PSM ) 2K G2 i
FIRBAFTEMIREAS F BERE )BT B0 2578 T

22 A2 R 2 i i A2 i (28 "l MU size |

et i Rley NS Rroa L4 R

cashr WA ME Hexpend i K Mgrowth

T 5e S L E market A AFE R age ) X E
E A AR T IR E F A AT 14T 4RI
e, FHVCECS B FREAS LAY (1) g A T
[, 455K NS PR, S5 RS

2. B R

AR BARHEAEA G A B BAR 1 EA LR IRE S HNRR T EFH W
W, S PRUEAS SCESTE (4 TSR PR AR SCR AT T AR A B AR IR S DU A
Ko g AR FEA 2R 7 M 0] [ A Alb s R QDR 2 R (M35 6) , A5 SRR, AR A AR 1

INEZ G EE T (Fa6kF4H)

®3 EEARFZRESSHERACH

. Greenpatent
- (1) 2)
NsoeD1 0.532"
(1.97)
2.110
NsoeD3 (1.67)
size 1.778° 1.778™
(13.04) (13.06)
lev -1.314" —-1.324"
(—2.41) (-2.43)
roa 2.370 2.308
(1.60) (1.57)
cashr —0.0792 —0.0690
(—0.07) (—0.06)
AR _in —3.490™" —3.494"™
(-5.55) (-5.56)
expend 0.940 0.864
(0.35) (0.33)
growth -0.0215™ —0.0209""
(-4.91) (-4.75)
market 2.641™ 2.608™"
(2.70) (2.66)
rd_ratio 4.180 4.234
(1.47) (1.49)
shrhfds -1.165 -1.275
(-1.22) (-1.33)
Inboard 1.198° 1.229°
(1.72) (1.77)
Ntotal -0.0192" -0.0194"
(-2.52) (—2.44)
indep_rate —1.422 —1.440
(—0.83) (—0.84)
duality 0.628™ 0.625"
(2.26) (2.24)
age -0.407"" -0.427"
(-2.63) (—2.84)
Constant —37.45™ -37.40""
(-11.89) (-11.96)
Year Yes Yes
indc yes yes
N 7236 7236
adj. R® 0.149 0.149
F-test 13.78 13.80

HAES N el D FRTE 1%.5% .
10%7KF B3 F A,

(=
A
G



x4 ITETEE: 2ssm/N_Fix@IFLER

NSOED] Greenpatent NsoeD3 greenpatent
B—Br B o= BB BB
NsoeD1 13.78(3.27)
NsoeD3 72.617°(3.81)
Lngdp 0.02819""(4.89) 0.00685"(5.71)
Distance 0.00002""(3.34) 3.31e-06"(2.53)
Controls Yes Yes Yes Yes
Year Fllindc Yes Yes Yes Yes
N 7236 7236 7236 7236
Adj. R’ 0.2660 — 0.2786 —
Minimum eigenvalue statistic 16.689 18.607
x5 PSMEXEHIGLER
L Greenpatent
S D) 2)
NsoeD1 0.542"
(1.98)
NsoeD3 2.214"
(1.68)
size 1.376™ 1.379™
(9.27) (9.28)
lev 1.045" 1.039"
(1.83) (1.82)
roa 6.643™" 6.519™
(3.65) (3.61)
cashr —1.743 -1.726
(-1.17) (-1.16)
AR in -3.171" -3.188™"
(-3.91) (-3.95)
expend -6.192" —6.260"
(-2.23) (-2.25)
growth -0.0731"™" -0.0730™"
(-2.92) (-2.92)
market 2.414™ 2.325™
(2.07) (2.01)
rd_ratio 5.601" 5.639
(1.71) (1.74)
Niotal -0.0200™ -0.0209"
(-2.35) (—2.31)
shrhfds -3.168™" -3.344™
(-3.09) (-3.20)
Inboard 1.641" 1.696"
(1.72) (1.78)
indep rate 0.839 0.823
(0.40) (0.39)
duality 1.013" 1.009™
(2.79) (2.78)
age -0.554"" -0.569""
(-3.30) (-3.45)
Constant -30.69"" -30.71""
(-8.64) (-8.72)
Year Yes Yes
indc yes yes
N 4256 4256
adj. R 0.130 0.130
F—test 8.20 8.26

A Bl A MR &k & 2 2 B A 4 b 4% BOR A 3T 89 50

e

%
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Ze R HE i T R AR H )5 AT Al 2R GLEOR BT Z IR IEAR G, 1% A 7K R 2%, 4518

PREFAE
#x6 FFEERFZREUEHREARCIFHIZ N
Greenpatent
AR -EL )Y
- (1) (2)
NsoeDJ1 0.909"(3.24)
NsoeDJ2 4.3757(2.69)
Constant —37.92"" (-11.94) —37.78"(-12.03)
Controls yes yes
Year Yes Yes
indc yes yes
obs 7236 7236
adj. R’ 0.150 0.150
F—test 13.73 13.79
3Bk i A

HRYE AFERI Y, AV A7 SR W& B8 0G0, 38 38 K A3 50 1 Z A0 G114 i it (R4 e
FIEFE , 20123 BESCHS R I8, 20165 X4 BRI 31 FH 52022 ) , 5 F 10, A SCR5 T Bl i g A0
i, BB IR I A% B AR BB I e ok B & I I B (vsefaming ) TR 6% R FZ A
(greenpatent] )WE RS OF ARG B iR CAS &, K560 E A B AR IR 25 5 0] [ A il 2o 5K
BIHTH R (W7 ), ZE IR

®7 EEERFZRESXEELZALIFHZIE

L lvsefaming Greenpatentl
G (1) (2) (3) (4)
NsoeD]I 2.728"7(2.59) 2.4827(2.48)
NsoeD3 9.2477(2.38) 7.104°(1.86)
Constant —52.85""(~7.33) —52.22""(~7.36) —57.54™"(=7.57) ~56.54""(~7.58)
Controls yes yes yes yes
Year yes yes yes yes
indc yes yes yes yes
N 7236 7236 7236 7236
adj. R’ 0.068 0.067 0.094 0.092
F—test 6.80 6.71 8.49 8.40

H. HE—HA

(— AR EA BOR G B A Ak 2% CEOR BB I

AR BT T B AT, b T A AP A A B9 A T BORR BEARES (22422, 2009) , S EUE A
AV BURF 1005 A AN /2 RV IR, BETT S BCHER SR BT I RF 2L N IR SN 1A R AETR
IRE P A ST 5 T AR EA BARZR IR F S AT LUl BUM R O BER S PR
N L2 i A T2 i 1 (2% 4255, 2020 ) , BRI+ Tl s A 228 F AR BTIRC X e AT
GATELAL , T S A Ay BE S Al BEAT A ) T e R Y 2% (L H AR BT , DR B LT 5 ¢
U5 3 v A i 9 2 2 PR A8 I R HAR, BB AfE Bl o i S R R PR O AL 00 ) 5 S22 (A B
BT B Al v A L 051, 5 3 T S A I 23 C AL ), AT 2 e o A 0 3 I ol S U (R B T 5%
2018), #R HARMY ZOE 1, £ e AT Aioll 2 (L BOR QBT N ISl 1, 3l AT il 2%t BoR B1
T o NI, A SO AR BURT X AT Al 2878 A bs BRI e e S R S AT BT 10, S i
PR T LA, 3 o 48 oy i B I S5 T A SO S5 T S A T B LA A 2 5 v ) PR DR

12
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BB sl 1, S AR EEA AR Ze IR #5552 ) A Al S BRI Y B PR A
FET U, A SIS SR DB RN 5245 (2014) OB A7 AT /), R A IRAR IR ¥
IR A AT FEARIBURT T FIURN R 5 w5 A5 T Al A 52 il [ £l 2 B B R BT A TR 56
M, = ag+a, X NsoeD1, + controls; + Zyear+ Z indc + &, (2)

greenpatent, , = 3o+ 1 X NsoeD1,, + 5, M + controls; + Z year + Z indc + &; (3)

o, MRy R A AS B AL 45 BOUR T RN (55 45 B o BOURE T 30 LA Al Bl 2648 1 14 T 5 Ak 46 4L
(shichanghua )75 , =8 BURh 23 5 FH 2 35 (Inmoney ) R E A FEIE (mholder ) Ko ffif e, 45 7
B (Inmoney ) M E& S+ | Wi =F KN 5 450 A — 44 B EVAR 8 11 AR B, B 5 R (mbolder ) hy 2 8RR
B A SRXTEL S5 R AN IR , BRIBUN T 95 A e I B, R BORN 0 341 | B T =48 3
Mo, B, S i B LA B 35 2 /D AE 5% /K- L B3, o, 58 ), HBURF T3 S 5 5 =
BRI L T bootstrapy iy , ARPEIEL BB 45 (2014 ) B9 AR S A A, AR BN T 15
1 B 2 B R AR Z2 TR A = 2 e AT il 2% (B R QBT Y F B IR AR AR A TR A EH
B [ TR 7 2 DR o 30 R (PR IBORT T 100 2 o A0 5 5 5 T sl 7~ AR o A il £
HoRAH S, TG I E A Ak 2 A H AR K

&8 HANGIKRIELER

UM T i e VU
shichanghua greenpatent Inmoney  greenpatent  mholder  greenpatent
NsoeD1 0.341 0.409 0.094 0.505~ 4.422 0.246
(6.27) (1.62) (3.49) (2.01) (22.2) (0.95)
shichanghua 0.307
(5.60)
Inmoney 0.2819~
(2.57)
mholder 0.0646"
(4.35)
Constant 7.108 —38.78 9.506 —41.518"  —17.633~ —88.72
(14.96) (~17.38) (31.07) (-13.71) (-7.82) (=5.71)
Controls yes yes yes yes yes yes
Year yes yes yes yes yes yes
indc yes yes yes yes yes yes
N 7176 7176 7236 7236 7236 7236
R 0.2012 0.1581 0.2341 0.1546 0.2389 0.1560
adj. R’ 0.1966 0.1532 0.2297 0.1497 0.2346 0.1511
bs_1 0.104577(4.55) 0.02657(2.66) 0.2857+(4.60)
- [0.0595, 0.1496] [0.0069, 0.0461] [0.1639, 0.4075]
bs 2 0.4091(1.53) 0.5054(1.57) 0.2462(0.79)
o [—0.1158, 0.9341] [—0.1238, 1.1345] [-0.3656, 0.8579]

()5t pT

1AL 2R

PAFERIFSE 2 BH , A0 b — Q8T , S (B AR BB HLA BT AU B g A B i A5y
A A A AR AN 32 9 A AR S P PRI, A 24 A Al T 0 AR R
Pl 2 2 R o = A 2 B i 3 S (5 B A3 o 3 T 1, AR SOl 23R A AT AR 2R DR
T LR AR I VTR o T SAFE BCEAT SN E R A BEE A R P R R
(I B AT L, 2 25 Bl 25 (2013 ) IIIFST , AR SCR FHSAFE BN 48 SHE (sa ) et A

A B A I AR % Ik 3 3 [ A7 A b 4%, BOR A HT 89 B B
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AV Rl 20 AR B, sl U A A Il T I %) i 9% 249 SROBRER o A SCAR Hi s e s v A0 50K
Bl Al 53 Ay Rl 9 24 o e 2L Rl 9 24 ARATR 2L 2 i A 7 D0, 45 SR AN 2 9 i s A Rl B8 24 AR v 4
A A B AR Z IR B XL AR QB AR AN 35 e Al I, AR A AR IR 5
Xt A b SR O AR BB AFE IEA R TFTE10% 7K 3, B Rl 9% 24 sl 2 il )
A AR ZRIRAE S A Al S (o H AR B A0 1E T8 520

2. BURF AN

S RF AN A Sy 2 ) T S R B R T L, ] DA it {5 5% 8 I ik ) 8 5 e, AT 2%
SRRl BT fig 77 (Takalo i Tanayama, 2010) , 38 N4l AU BE #0245 (Levy A Terleckyj, 1983), F&{I%
Al 2R E AR I ARl 5T 25 B O AR RV, AR EAA SRR O o B e 2k (A H AR
B 5% W AR ) 1 IBORS A AR TR R 7GRN RHRT S BHBH , 2022 ), X5 UM # I 28 1l B ik 2
FUA U (FBAE,2021) o A Al R AR o 1 (B 25 5 AT UM MU , R, BORF LS
RERS IR R A AR B IRE P e AR BB IR - 278 TAT IR (202 D IIFST, A SC
TEFHBUR MU SN B SR XTEL (sub )VE R BURF AN A AC PR AR 2, AR R BUM MU b7 550k
A Al 3 SR R I v 2E FBOR AN AR 53 S HEA T 1A, 5 5 A0 2R 1057, ZE BUR AN =5 20
Ak A AR 23 UR 28 = ot A A b SR AR BB 52 S 1E , HLAES% K 1 3, U BH EURF
FNUAE Ry —Fp B A PR R T, o] LASE i R A AR 22 R 25 6 [ A A S e AR A
MIFER

£9 TAMAYREUHTEDERFZRES  £10 FRABFHEE4TERGRESRES

R BRAREHHI R R BR ARG H IR0
greenpatent greenpatent
AR AR RBT 2 s 2 HUMAMWARZE BRI S 2H
NsoeDI 0.931° 0.251 NsoeD]1 0.207 0.937"
(1.95) (1.07) (1.14) (1.98)
Constant —49.55™ ~7.968"" Constant -9.663"" -52.90"™
(~10.94) (-3.86) (-3.60) (~10.20)
Controls yes yes Controls yes yes
Year yes yes Year yes yes
indc yes yes indc yes yes
N 3591 3645 N 3493 3743
R 0.198 0.085 R’ 0.105 0.184
adj. R 0.189 0.074 adj. R’ 0.095 0.175
F—test 9.58 5.72 F—test 6.74 10.32

3. FREE R

S0 5 AN Al X R PR BRI R AR A A e e ) T B (A A AR
BLEE,2021), PRFA Ry, BRGSO 14 7= i 56 e AL A RE VR AN R BT R A (PorterFlvan der
Linde, 1995), It , PREE R Al 2 (0 5 AR BB W A58 3 01 AR R B AE RS R R 0 R
A A 0 A T 1) 2R < 7 P 1 IS R, ARUR 2R T € 5 AR 3 AR AR UK 2
$#(Czinkota®s,2014, FHHAE,2021) . EA Al 1A 58 K AR EE RS 7, ek f5 3 B A AR
73 R 2 7 2 LR ) 1 PR R 1 4 sl 2 0 B R BB 72 %5 Khederfll Zugravu (2008 ) [ AFF5E
AR SR XA 7= (5 b DX BBV T B HE BV S AR ) B AR i I FR PR, FRBH b
DX PRI L R, o MR s B35 R o) 7 508 A ol 7 1l DX 43 oA BRI L) s 2L RN PR B R A1
A AT RN, S5 B FE PR i 4, AF A AR 2R 3 5 0 e (B R BHT 1 5% i

INEZ G EE T (Fa6kF4H)



FHONIE s FEABERLRIIRAL, A A AR TR 3 X Ak H R BB S i A 3 (WL 1), Ui
IRBE R Rk, JE AT AR Z3 R 3 bl S RO A 0 A Al S B R BT

4. =T

FRAE 25 BAB6 A BRI, 485 B AT 0 L B3 SR &5 7 237 A s A B 60, 45
AT, 8 AT Al AR KR R CRIE5E,2022) , MBI A B T 4
b BB A AT S AR R s A ol v AT B R e, R M SR AT A SR (AR A
R, 2012) , ZARE BT AR & L LS K i e B AR BT JE A I AR B IRE S S 5iR
B, 0T AR Sl S A AT S i T S A AT S (2 6 2 A R AR AT 30 N Al 3 o o B o L HE
Sh A AL B AR R SR O ARANH . I, A SR @ B AT LUE [ 52 3R A AR IR #
FXF A Al SR EF AR QNHT I SE 00 o FE T 1, AR SCR S 8 AR IIE S = AT 0 AR P A
B, M AT Hr U A R AT R 4 S R T I A 4 o0 S A 7 [ 0, 5 SR dn e 12
TN TE R AT AL, AR A AR 22 YR 3 0 A Al S (F AR BB A7 A 0 3 1 ) B, 7E
EAT AL, AR E A AT IRFE XL OB AR BT RS B2 X U = T K A
Ak A AT IRFE I XL O E AR B VEH

11 AEFEMHFHETEEARFZRES R12 AEAREAHMEFHTEEARFZRES

MR BRAR IR MR BRA IR
greenpatent greenpatent
IR RN 2 2 mEEEE  SEEERKA
NsoeDI 0.130 0.992™ NsoeD]1 —0.0856 1.135™
(0.39) (2.37) (=0.27) (2.68)
Constant -27.19™ —47.02™" Constant —-34.43™ —-40.26""
(=7.26) (-9.99) (-7.62) (=9.06)
Controls yes yes Controls yes yes
Year yes yes Year yes yes
indc yes yes indc yes yes
N 3646 3590 N 3540 3696
R 0.130 0.190 R 0.135 0.188
adj. R’ 0.120 0.181 adj. R’ 0.125 0.179
F—test 7.19 8.04 F—test 7.00 7.80

A, iS5

TER R RILET S O F AR BH A b AR AR e (5 5 ) SN AT RREE & B 1) SR 45 [
AR R EFARQF N EES S K, OB IE X&he ) 5 m IR E R RS 4.6
KT U HIE: e R AR A A il el R Bl A AR AR 15 5 L AR A WA T 3
ML S A el & F R, A R PR AR A AR IR E S5 A SR sh E A 4k
THHE R RARBUR T30, sk A T A Akl , AT & G b R N IRk o B sl g, 2
AR R A e ) B () M T, A S L 2013—20204E A T AR MBFSE AT 4  IR AT 3R
F A AR IR S A S 2k AR A AR 2 (DIEEBERARIREFH S S
THHEN] LR RN b s R AR BE, HAEEA BARRIRE S 5 s, B kst o
AREGHTEEZ o (2) A BLTR 56K, BRI T SRR Ak i A S Rl L 2R A R AR
ZIRFEF 0 E s O AR QR N HE R AAER S A VER A EEA AR IRF F A E
A Al o] ARSI P 2 A [ i, SBT3 B W B, AT R IBOR 190, 48 i v 4 1 3
P AT, TR (5 [ A il DA 1T 4 2% e 1 B AR TH b S (a5 5 0, ik (e 8 R A 5

A B A I AR % Ik 3 3 [ A7 A b 4%, BOR A HT 89 B B
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Ao (3R FEA AR ZR YR HE 20t A il 2 (BRI ARSI A2 Rl B¢ 240 R A RF AP BRI AL
5w E R R 2, BRI BT 29 AR | BRI PR R RBGR | e B R DL T
AR A IR Z R BEFR A Al 2 AR BT AR OR

ARSCH)SAEDTFE R, AR A AR R IR E 2 530 BLR 4 52 TR A 2 AR A Al
Zr @B PRI AR BRAOV A5G HE TS E T AR A R R IR SE B AR A5 R R
LREBRBIHTR R N R BB, R T AR A BORZR IR 30t A Al 2 AR B ™
AR AR IR A BB IR 3R, Dl e A il 2 (L BR BT B S SRR At 10 i R
I, AR SCHYBORR 7R AE T« (1) 3 8 A Al i) 2 G B AR BT AN BE B2l A5 SRl B2 Ty g A
F AR Tl N PR 2R (5 BB 81 7, i N 5k e R 3l 1 T N R B B BEALHI AV, I
FEEA BARZIR#E R T U ARZTEANA B, nT DISCELEAE A bR TS A s ey
Ak, 3T N IRER RT3 1, I, BURFETR A A ol s il A e, o ik — 2
SEE AR RA B, LT A ML A Al N IRER (B8 8l 1 5 (2) AR AT BEAR 28 3%
ROEBEHLHIE IR A B AT AN T AL 2 AL BTG BRERSR R Bt , R, 2335 M T2 (5 BF
BUR AN A5 T 7 AR S L) T B2 it A Al & (BRI vh BB B 205, 4 s R AT Al
22T RO S B QT 4 e L S e

FESE

[112%5% e, M, S, AR AT IR TG 35 1 4 i S U [J]. B35, 2018, 34(5): 137-149.
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BIEIE, 2015, 18(2): 115-125.
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Summary: The long-term existence of administrative governance models has led to insufficient
internal motivation for green innovation in state-owned enterprises. In the context of deepening mixed
ownership reform, will market-oriented non-state-owned shareholders who are given more “discourse
power” to the board of directors enhance the driving force of green technology innovation in state-
owned enterprises? Based on the data from China’s A-share state-owned listed companies from 2013 to
2020, this paper studies the impact of directors appointed by non-state-owned shareholders on green
technology innovation in state-owned enterprises. The results indicate that state-owned enterprises with
directors appointed by non-state-owned shareholders have significantly more green technology
innovation, and the higher the proportion of directors appointed by non-state-owned shareholders, the
more green technology innovation state-owned enterprises have. Further research indicates that directors
appointed by non-state-owned shareholders can promote green technology innovation in state-owned
enterprises by reducing government intervention and improving executive incentives. The level of
financing constraints faced by state-owned enterprises will significantly reduce the impact of directors
appointed by non-state-owned shareholders on green technology innovation in state-owned enterprises.
The more government subsidies, the stronger environmental regulations, and the longer tenure of
executives, the greater the impact of directors appointed by non-state-owned shareholders on green
technology innovation in state-owned enterprises. This paper enriches the research on the non-economic
consequences of directors appointed by non-state-owned shareholders in governance from the
perspective of green technology innovation, explains the path and situational factors that directors
appointed by non-state-owned shareholders have a positive impact on green technology innovation in
state-owned enterprises, and has certain policy reference value for deepening state-owned enterprise
reform and improving the economic governance of state-owned enterprises.

Key words: directors appointed by non-state-owned shareholders; green technology innovation;

government intervention; executive compensation
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