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Fig. 1 Trend chart illustrating the impact of customer enterprises’ green patent applications on the quantity and quality
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Fig. 2 Trend chart illustrating the impact of customer enterprises’ green patent granted on the quantity and

quality of green technology innovation outputs by their supplier enterprises
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Table 2 Descriptive statistics of main variables

A4 FUNIE SR PR R/ME FBKRME
GTIOp el 380 0.293 0.714 0 3.526
GTIOp et 380 0.268 0. 609 0 3.135
GTIOw 380 0.802 1.202 0 4.262
GTIO s 380 0. 690 1.042 0 3.850
GTIOR spreid 380 0.632 1.143 0 4.043
GTIOR gt 380 0.544 1.005 0 3.583
LnAge 380 2.767 0.372 0.470 3.317
LnSize 380 4.384 1.220 1.775 6.937
LnLabor 380 8.489 1.095 5.683 10. 647
Lev 380 0.499 0. 186 0. 101 0.837
Growth 380 0.149 0.285 -0.296 1.703
cf 380 0.057 0.059 -0.099 0.219
Rdi 380 0.029 0.024 0 0.128
Tophold 380 0.376 0.156 0.098 0.716

Board 380 9.405 2.181 5 18
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Table 3 Single variable group difference test

Panel A: &P b4t @FE AR QBT H ( GTION Y ) Panel B: % P il gk BB ARAIH ™ (GTION g )
i High Low High Low
N Mean N Mean T N Mean N Mean T
GTIOw. v 76 1.315 304 0.674 | 0.641%**
GTIOw spreied 76 1.116 304 0.511 | 0.605%**
GTIOw. s 84 1.147 296 0.561 | 0.586***
GTIOR sracied 84 0. 986 296 0.419 | 0.567***
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Table 4 The spillover effect of customer companies’ green technology innovation output on their suppliers’ green technology innovation output
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Panel A HERFT fll 0017t Bt Panel B {7 (il GG T i
AEHEA CTIOZ Y CTIOL o GTIOL e CTIOK
(1) (2) (3) (4)
GTIOxSY 022077 02977
(2.57) (3.08)
Criow.Enn 0.286 """ 0.306 ***
(3.62) (3.36)
Lndge -0.638""" -0.527 """ -0.534"" -0.641 """
(-3.43) (-2.88) (-2.44) (-3.89)
LnSize 0.612*"* 0.550 *** 0.536 """ 0.508 ***
(5.76) (5.66) (5.23) (6.16)
LnLabor 0.046 0.008 -0.037 -0.071
(0.44) (0.08) (-0.31) (-0.74)
Lev -0.146 -0.291 -0.368 -0.400
(-0.33) (-0.75) (-0.78) (-1.00)
Crowih -0.038 0.036 0.063 0. 161
(-0.18) (0.20) (0.28) (0.83)
¢ 0.893 0.471 -0.920 -1.219*
(1.09) (0.69) (-1.02) (-1.73)
Rdi 7.615"" 7.804 7" 3.956 4.310"
(3.22) (3.37) (1.59) (1.93)
Tophold 0.188 0.284 0.808 0.714*
(0.39) (0.67) (1.59) (1.79)
Board 0.041 0.026 0.031 0.019
(1.08) (0.81) (0.86) (0.59)
Constant -0.983 -0.589 -0.329 0.461
(-1.40) (-0.93) (-0.43) (0.74)
Y Year il P Pl Pl
Adj—l’i‘2 0.476 0.466 0.387 0.427
N 380 380 380 380
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Table 5 Instrumental variable test

o Panel B: $EH ] —4 7l o Ath A b 2 R 45 S S5 (A ) — 3k Tl
Panel A SEBGH )G — W BAR S E o T AR e e 3 I . Iy
RGP AR T AR &
e HER R Al 2 B s R HERE Al SR A 7= H o AR 7 Al SR 77 HERE Al SR A 7= H o
GTIORSY | GTIORE" | GTIOKA | GTIOR: ! | GTIORSY | GTIOE | GTIOR ! | GTIOR ;s
(1) (2) (3) (4) (5) (6) (7) (8)
] 0.270 7 0.316*** 0.210*** 0.260 ***
GTIORY
(2.60) (3.29) (2.80) (3.63)
- 0.379 *** 0.266 *** 0.375*** 0.239 **
CTIOY e
(3.87) (2.65) (3.67) (2.16)
Controls il il il il il il il il
Y Year st st Pt il il il Pt il
Adj-R? 0.454 0.442 0.346 0.382 0.487 0.475 0.385 0.416
N 380 380 380 380 380 380 380 380
5B FAE|  152.37 209. 40 152.37 209. 40 58.25 10.48 58.25 10.48
Hansen J Test X ¥ " X 0.633 0.714 0.612 0.668
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CEA TS BR A U ST  UE A Al 4R
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Table 6 Omitted variable test

Panel A S IH % 15 i A H: Panel B: SN #2428 1
S AR R Ll S H e RN R il e ) 7 Y o R A 2 ) 7 R RPN R Al 2 0 7 Y o
o110 gt | omio g | emo e | erio gt | emo gt | erio g | om0 g | 6110 g
(1) (2) (3) (4 (5) (6) (7 (8)
CTIO vy 0.344 "~ 0.366 “"* 0.213** 0.246 """
Customer (248) (291) (257) (302)
0.376 """ 0.378 "~ 0.254 "~ 0.265 """
GTIO {{al;lgrm}(
T (2.92) (2.67) (3.20) (2.84)
-0.089" -0.070 -0.001 -0.031 0.079 0.098 ** 0.214 """ 0.151 "
LnDebts
(-1.67) (-1.51) (-0.03) (-0.77) (1.50) (2.20) (3.67) (2.96)
LnTobinQ -0.453""" | -0.368 """ -0.357"" -0.3227" 0.130 0.095 -0.029 -0.038
nTobin
(-3.20) (-2.90) (-2.61) (-2.68) (0.90) (0.80) (-0.19) (-0.29)
0.256 0.165 -0.033 -0.086 -0.246 -0.271 -0.322 -0.342"
LnMarkup
(0.99) (0.74) (-0.13) (-0.39) (-1.19) (-1.49) (-1.46) (-1.77)
0.117 0.124 0.050 0.070 -0.137 -0.174 -0.495*"* -0.417""
LnDensity
(0.96) (1.20) (0.49) (0.75) (-1.05) (-1.59) (-2.94) (-2.85)
Inshold 0.633 0.687 0.779 0.778 -0.608 -0.478 -0.511 -0.321
nsho
(1.01) (1.29) (1.34) (1.52) (-1.52) (-1.56) (-1.26) (-0.89)
Sh 0.079 0.306 0.316 0.695 -0.146 -0.127 -0.593 -0.348
are
(0.15) (0.67) (0.57) (1.49) (-0.26) (-0.28) (-0.97) (-0.65)
Y Year i il il i ] i il i
Je s ] A ES ARAE ] ARAE AR i Eel i El
Adj-R* 0.145 0.152 0.170 0.174 0.498 0.515 0.456 0.479
N 332 332 332 332 332 332 332 332
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Table 7 Transformation regression model test

Panel A Tobit 15 %! Panel B: Poisson #5751
S AR B Al 2 1] S R AR B A Ml 2 1] S PR B Al ] R AR Al 2 1]
EHLA - - - -
GTIO Bizsprl | GTIO Bt | GTIO Bsipre! | GTIO Baaei! | GTIO Bsifrl | GTIO Bttt | GTIO Bgspeee! | GTIO Rt
(1) (2) (3) (4) (5) (6) (7) (8)
. 0.309 ** 0.475*** 0.082" 0.096
GTIOK Y
(2.91) (3.10) (1.70) (1.44)
o arant 0.381 """ 0.442 """ 0.162* 0.170 "
GTIO 5omer
(3.16) (2.63) (1.86) (1.72)
Controls i i i i i il i il
Y Year il i £yl i i A E2yiil E2yiil
Pseudo /R* 0.223 0.235 0.231 0.287 0.302 0.285 0.335 0.368
N 380 380 380 380 380 380 380 380

i FEENARIER SR mGPRMEDR, 7 7 RS EE 1% 5% 5 10% K- L.
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Table 8 Patent data truncation bias test

Panel A {5 54l 200 7= Hh A it Panel B {7 il 2 17 o it
i GTIO Ly GTIO GTIO et GTIO Lyt
(1) (2) (3) (4)
0.140 ** 0.487 ***
GTIONS™,
(2.42) (4.49)
CTIOp s 0.171*** 0.154***
(3.14) (3.01)
Controls T il il il il
Y Year gl il s il il
A(lj-R2 0.429 0. 440 0.271 0.414
N 379 379 379 379
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PR FIF AR AE 1 5, T A2 A R Al % 2
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L e oY VA DA I E A @ C 37 WA N (SR LS

DTE 5 %KY 1 i 33X 1 B 0 B R & R A B
AT — ML FIBOR BB i 5y @™ 7 X
WA ESCHE T AT FE L.

AN AR AT T AR AR A anhy
IS5 by JHL & E A S i 1 4w A 17 B )4 [ L
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Table 9 “Patent technology spillover hypothesis” test

Panel A {07 i 4 lb 2R A0 7= HH 4 Panel B LR Al g A1) ) i
At GTIO Bty GTIO 5 GTIO Baipre GTIO Lipseite!
(1) (2) (3) (4)
0.134** 0.197 ***
GT [Oquupply
(2.01) (2.67)
§ ot erant 0.205*** 0.252 """
GTION Gomer
(2.98) (3.05)
0.370 *** 0.266 “**
10 ey
(8.85) (6.18)
at_grant 0.321 """ 0.213 ***
10 &
(7.94) (5.66)
Controls il il il il
Y Year il i il il
Adj—R2 0.640 0.618 0.480 0.498
N 380 380 380 380
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Table 10 The impact of differences in customer concentration

BT (CPST) A &P (CPST) R4
s AR R Ak 2R HER R ol SR A 7= HY o A Ro7 7 A Ml A0 7 s HER 7 ol SR A 7= Y o
A - - - -
- GTIO Bttty | GTIO Risrent | GTIO Gastireted | GTIO Rl | GTIO Rt | GTIO ket | GTIO Rttt | GTIO g
(D) (2) (3) (4) (5) (6) (7) (8)
| 0.3867*" 0.290 * 0.165 " 0.243**
GTIORY
(3.66) (1.81) (1.74) (2.56)
, 0.455** 0.469 ** 0.234** 0.249 **
GTIOE e
(2.59) (2.09) (2.45) (2.56)
Controls il s il s il il il il s il il
Y Year il s il il kil kil kil il kil
Adj-R? 0.469 0.463 0.279 0.377 0.507 0.469 0.450 0.479
N 149 149 149 149 231 231 231 231
2255 P {H 0.204 " 0.225* 0.042 0.265* 0.204* 0.225* 0.042 0.265*

S N ORERNR bR ER,

TR SEUE 1% 5% 5 10%KF 1 RE. 8 PE” RR SRR 1) 4
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Table 11 The impact of differences in ownership structures

=45 41 JEE AR
- RIS T il 7 1 i R R GAI 7 Ry | SRR G | BN Rl SRR i
GTIO Busel | GTIO gt | GTIO Gssweeed | GTIO Gt | GTIO Gt | GTIO Bt | GTIO Gssteeie! | GTIO Rt
(1) (2) (3) (4) (5) (6) (7) (8)
-0.153 0.017 0.281 *** 0.307 ***
GTIOR Y
(-1.04) (0.08) (3.10) (3.33)
0.088 0.278 0.334 *** 0.329 ***
GTIOR
(0.51) (1.10) (3.89) (3.47)
Controls i i i i i i P il
Y Year i i i i i £ £ P
Adj—R2 0.624 0.594 0.485 0.539 0.429 0.442 0.378 0.438
N 124 124 124 124 256 256 256 256
20 P (H 0.454 %" 0.261" 0.487 "% 0.140 0.454 0.261" 0.487 *** 0.140
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Table 12 The impact of regional economic development differences
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Table 13 The spillover effect of customer company green technology innovation outputs on supplier company economic performance
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Table 14 Re-examination of the inverted “U” shaped relationship between the customer company green technology innovation outputs

and supplier company economic performance
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Table 15 Trend analysis of the inverted “U” shaped relationship between customer company green technology innovation outputs

and supplier company economic performance
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Table 16 The spillover effect of customer company green technology innovation outputs on supplier company environmental performance
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Probit Probit Probit Probit
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Abstract; The supply chain is a core channel for inducing knowledge spillover effects among companies, but
studies onthe micro-mechanism of knowledge spillover along supply chain of green technology innovations are
scarce. From the perspective of supply chain relationship, this paper systematically examines the impact of
manufacturing customer companies’ green technology innovations on supplier companies in both “quantity”
and “quality” dimensions, and further reveals the chain reaction in supplier company performance. This study
finds that customer companies’ green technology innovations help improve green innovations by supplier com-
panies both qualitatively and quantitatively. The heterogeneity analysis shows that supply chain spillover effects
of green technology innovations are more pronounced in case of higher customer concentration, non-state-
owned enterprises, or southern regions. Further investigations reveal that customer companies’ green technolo-
gy innovations also have spillover effects on supplier companies’ future economic and environmental perform-
ance. This paper sheds new light on the implicit contribution of supply chain spillover effects in green technol-
ogy innovations amongst Chinese manufacturing companies, which has theoretical and practical significance for
the transformation and upgrading of Chinese manufacturing industries and for smoothing the domestic circula-
tion.

Key words: green technology innovations; supply chain spillover effect; company performance; knowledge

spillover



