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A (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
50 0.075™ | 0.074™ | 0.074™ |0.027™ |0.026™ |0.026™ | 0.053™ | 0.051™ | 0.051™" | 0.077"" 0.077 ™ 0.077 ™"
(175.07) | (176.33) | (176.55) | (52.63) | (51.96) | (52.02) | (71.25) | (71.23) | (71.30) | (162.77) | (165.54) | (165.78)
1l 0.156" | 0.173" 0.049 | 0.065 0. 186 0.208 0.155 0.174"
(1.76) (1.96) (0.56) | (0.75) (1.41) (1.57) (1.58) (1.77)
Dig 0.068™ | 0.066 0.061 ™" | 0.059 ™ 0.073™ | 0.072™ 0. 066 ™ 0. 064 ™"
(11.28) (11.02) (9.40) | (9.16) (8.44) (8.23) (10.20) (9.96)
SOXDig 0.006™" | 0.006™ 0.005 ™" | 0.005 ™ 0.007 ™ | 0.007 ™" 0. 006 ™ 0. 006 ™"
(18.74) (18.62) (13.39) | (13.33) (14.47) | (14.33) (18.60) (18.49)
SOXHHI 0.020™ | 0.018 ™ 0.019™" | 0.017™ 0.020™ | 0.016™ 0.020™ 0.018 ™"
(7.12) (6.23) (6.41) | (5.59) (4.43) (3.49) (6.13) (5.54)
—— 0.008 ™ 0. 008 ™ 0.010™ 0.009 ™
(4.76) (4.29) (3.51) (4.42)
RD 0.004 0.003 0.003 0. 005 0.004 0.004 | 0.024™ |0.021™ | 0.021™ 0. 004 0.003 0. 003
(1.36) | (1.34) (1.34) | (1.41) | (1.40) | (L.40) | (5.42) | (5.48) | (5.48) | (1.23) (1.20) (1.20)
£S 0.284™ | 0.263™ | 0.262™ |0.193™ |0.175™ |0.175™ | 0.313™" | 0.288™" | 0.288 ™" | 0.281 0.262™ 0.262™"
(32.51) | (30.21) (30.16) | (23.16) | (20.92) | (20.89) | (29.56) | (27.08) | (27.05) | (31.74) (29.66) (29.62)
Board 0.153™ | 0.181™ | 0.181™ |0.206™ |0.230™ |0.230™ | 0.130™ | 0.172™ | 0.172™" | 0.152™ 0.184™ 0.184™"
(3.25) (3.91) (3.91) (4.17) | (4.70) | (4.70) (2.06) (2.76) (2.77) (2.94) (3.64) (3.64)
Inde 0.005™ | 0.005™ | 0.005™ |0.006™" [0.006™ [0.006™" | 0.004" 0.004 " 0.04" | 0.005™" 0.005 ™" 0.005 ™"
(2.89) (3.04) (3.06) (3.24) | (3.38) | (3.40) (1.68) (1.92) (1.93) (2.93) (3.16) (3.19)
Yib 0.025" 0.010 0.010 -0.010 | -0.024 | -0.024 0.018 -0.001 -0.002 | 0.031" 0.012 0.011
(1.74) (0.71) (0.68) | (-0.68) | (-1.57) | (-1.61) | (0.89) | (-0.04) | (-0.09) | (1.91) (0.75) (0.72)
Age -0.033™" |-0.032"" | —=0.032™" |-0.061 " |-0. 060 " |-0. 059 | 0. 062 | -0. 060 ™" [-0.060 ™ | —0.024™ | —0.025" |-0.024""
(=3.06) | (=3.03) | (=2.99) |(-6.20) | (=6.09) | (=6.05) | (—=4.02) | (=3.91) | (-3.86) | (-2.26) (-2.32) (-2.29)
Lo -0.106™ | -0.082™ | -0.080"
(-2.52) | (-1.99) | (-1.96)
Growth -0.049 ™ |-0.058 " | =0. 059 ™
(=2.53) | (-3.06) | (-3.08)
Hold -0. 000 -0. 000 -0. 000
(-0.81) | (-0.55) | (-0.54)
cons —6.716™ | —6.542™" | —6.537™" |-4.781"" |-4.577 ™" |-4.574 ™" | -7.226 " | -7.059 ™" | =7.056 " | -6.849 " | —6.740" |-6.740""
- (=30.78) | (=29.24) | (=29.18) [(—=21.91)|(=20.48)|(=20.47)| (=26.00) | (=24.52) | (=24.47) | (=29.55) | (-28.39) |(-28.37)
Ind Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 17146 17146 17146 17146 17146 17146 13892 13892 13892 14592 14592 14592
Adjust_R2 0.622 0.631 0.631 0.271 0.283 0.283 0.436 0. 448 0. 448 0.621 0. 630 0.631
F 453. 657 |452. 647 | 448.915™ | 86. 826 |88. 920 |86.090 ™ |229. 020 ™ |153. 440 |141. 690 ™ [529.910"" | 497.750™" |494.570""
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(M) AR

Al TR1E A H S E AU ™ H Al BEAT 75 A TR 1M 5 BB R A AR, 28— S Al o 1 AR i
HARIBIH LA A AT 7 i B 55557 | LA 5 | Al Aol 9 5 0, ETTHE i 1 I JRAE 5 A sl
SEFOR BRI AT RE . X ANAUES) T HOR L A B9, ST BRSO K St — B it 1 Al A B9 1
Al o 25 B E R PR G R IAFAE , ASCRESE Xu 5557 WS, LAl 5 )47 Ml HE b Al 2 1) £ 3E0 S
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TEo 3R, ZEIH BRI LE 0 9 AR VRS, Al B AR s 11 Ko (1.68) (0.32)
{5 RS B B B AR =, A SO B AT 3 s 22157 0.140"
()i o G
Sy HE— T Al I AR 3 5 R R i Board (1.86) (0.62)
] 528 AR SO Al = AU BT ATl e A 1 3t X 22 Inde 0.058 0.008 ™
VE A TRV 53 il - AR i U5 4 1 22 7 L L2
BRI, FASE RN 7 B, Heoh A& vib (0.58) (-0.25)
SR W RE A HEAT R AR 1000 YR, HEAT 4 1A R R A R -2.260"" 0.094°
i Age (-7.23) (1.73)
RS S RS B, AT L RIS SR R oo o R
36 RO TR T IR A5 Al MR WA Ny, e 8% ind Yes Ve
RS H ROV S A P 0 2 B il BT B G tor e Yes
TR A S I R, A% SCHE T il R TF 52 y o e
PRSI G5 R 7 A (1) FVR(2) S T, AT A& Adjust_R? 0.215 0. 591
L, A Al 0 S 7 Ml 1 3 AR i 1 T U 2R K4 3 @ﬁ% U NRIHIRTE 1% 5% 0% MK T i E RS

0. 080.0. 073, HJ7E 1% /K B3 IESL T AR %
Xof A Al AR E A i H R B B A (e DEVE I . 408 R B0E AR I 45 R WoR , B 5 RE iy 4
() R AL 2E 570 0. 007, 385 T 1% A 0 3 K TR0 33 2 BH Vst 280 0T 6L AT il 52 AR A 35 7K SF- 1) I 1] 52 i
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G NSRRI RE TR | FLRERE 3RS B 2 BUN R ROLA D" DR s 1R A S H e 493 16 2 e A £
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A T Z A IERIPERFFEAT 4 | it 5 0 AR S AR L, SEREPERF 9 A0 A FE R TG, T i AR 3 HE A 1 AR
PERE I, X H A 5% M B B

BH WL B MBHR Y RIS, AR SCRT BT B Al 5 BEAIT L A 2515l B s 1T
SR AT, A AR S B ARAT Y, JEFAT W AR S MR TT 5 A 56, S5 5 an sk 7 19 (3) FI N
(D) FFT . AT IR, B B AR AR B £ AR T A Ml B AR s AR 2 X AR BH ™= = AR AR, &
TR EIE R 5053 5024 0.079 0. 068, HIATE 1% MK T 3, 211 R E2E F A I 45 R WoR , @B AR Tk
SRR AR T I B R 2250 0. 011,38 5d T 1% 09 8 K PR, AR TR E s AR, &
HABARAT A A 14 A6 R AT ™ BB T 2 77 AR X — 25 L D DR ] R R AR TR R
FARIT M, BB AR T ARMEAR S B B (0 98 U8 ST BT H AR, PR 25 58 B 5 4 DG Al sl e & #L A i
PR & A AR AR 0E T 8F & AR Z 18] (R AR 18T AT AR G 3t 52 e AR B 2 i B, (i FAR R,
BRI A Al A7 B AL T B R e AR A Rl 2678 48 B0 T EL AT S35 b 7, 04 B 5 1 T
WeBEF7 0 AT AA 852 BRI BRI AR SR =l B A 36 1, AT S B0 1 AT BRI, 48
BB = ST

RN B 8 M X 2 & JRK 5 H AR s O VIR G, AR 0B sk AR RO e s (i
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F7 #H—FITEHEIFPLER
o @ 3 | W 5 | (. (7 (8)
i Al A B AT A JE X 2 5% KSRk Aell (1B AR R v g
A2 — + N NN
4 R ¥R e AT R4 ke P AeTa gt
ARAT. AAT R IBIKF K- ol Al
50 0. 080 *** 0.073 ™ 0.079 " 0. 068 *** 0.076 " 0.072 ™ 0.084 " 0. 049 ™
’ (87.35) (153.26) (147.09) (95.93) (161.25) (65.76) (129.73) (42.65)
RD 0.031 " 0.003 0. 004 0.012* 0. 004 0.031 ™" 0. 004 0. 007
(6.37) (1.25) (1.30) (2.11) (1.32) (4.35) (1.28) (1.40)
S 0.271** 0.276 ™ 0.347 " 0.152 " 0.279** 0.273 ™ 0.320"* 0.325 ™
(21.30) (26.03) (32.99) (13.84) (31.56) (14.50) (35.79) (31.09)
0.175* 0.122* 0.190 *** 0. 077 0.116* 0.344 0.230** 0.182"**
Board
(2.11) (2.10) (3.03) (1.26) (2.22) (3.16) (4.33) (2.89)
Inde 0.004 0. 006 *** 0.007 *** 0. 002 0.004 ** 0. 009 ** 0. 006 *** 0. 001
(1.54) (2.92) (3.36) (0.98) (2.00) (2.40) (3.37) (0.68)
Yib -0.022 0. 057 *** 0.023 0. 006 0.012 0. 063 0. 009 0.025
(-0.54) (3.62) (1.26) (0.31) (0.77) (1.57) (0.57) (1.26)
e 0.015 -0. 065" -0. 065 *** 0. 004 -0.029 " -0. 009 -0.101 " -0.263""
g (0.67) (-5.72) (-5.14) (0.27) (-2.70) (-0.41) (-9.24) (-20.28)
cons —6.786 —6.534* -8.706*** -3.709 *** -6.616"* ~7.578*** —6.995 *** -6.534™
- (-20.24) (-22.79) (-29.00) (-13.94) (-27.10) (-15.25) (-29.39) (-23.59)
Ind Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes
N 5453 11693 11561 5585 14307 2836 17146 17146
Adjust_R? 0. 666 0. 606 0. 582 0. 684 0.621 0. 636 0.521 0. 308
F 212.810™ | 458.870™" | 809.070*** | 177.333™" | 429.940** | 129.180"" | 286.084** | 124.420""
255 P1H 0. 007 ™ 0.011™* 0. 004 ™* 0.035™*
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i 525 Ty B W SORT R T
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Do Technology Spillovers Affect Technological Innovation Outputs; The Joint
Moderating Effect of Digital Technology Application and Market Competition

Ning Jing, Wang Peiwei
(School of Management, Ocean University of China, Qingdao 266100, China)

Abstract: As main innovation entities, firms cannot be separated from technological interaction with other firms in carrying out their
technological innovation, and are more deeply influenced by the technology spillover effect. Based on data of 3737 Shanghai and Shenzhen A-
share listed firms in China from 2010 to 2021, a panel model was constructed to analyze the impact of inter-firm technology spillovers and
technological innovation outputs of technology spillover-receiving firms, and to examine the moderating effects of digital technology application
and market competition on the relationship between them, as well as their joint moderating effect. The results show that inter-firm technology
spillovers contribute to improving the technological innovation outputs of spillover-receiving firms. Both digital technology application and market
competition exert a positive moderating effect on this relationship. Additionally, the moderating effect of digital technology application also
depends on the market competition. In a further analysis, the positive effect of inter-firm technology spillovers on the technological innovation
outputs of spillover-receiving firms is found to be more pronounced among state-owned enterprises, high-tech industries, regions with high levels
of economic development, and inter-competitive firms. It findings provide micro-level evidence for explaining the relationship between inter-firm
technology spillovers and technological innovation outputs of spillover-receiving firms, and provide practical implications for the governments and
firms.

Keywords : technology spillover; digital technology application; market competition; technological innovation outputs
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