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Table 1 Summary of variable definitions and data sources
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Table 2 Descriptive statistics of main variables

Aok PURIIEIEN i o ifie 22 R/ME R A
R&D 8829 18.224 1.394 14.378 23.491
treat 8829 0.408 0.491 0 1
inv 8829 0.023 0.017 0 0.161
size 8829 22.298 1.155 20.136 27.547
lev 8829 0.398 0.182 0.06 1.352
roa 8829 0.042 0.063 -0.25 0.669
indep 8829 0.376 0.056 0.333 0.8
tobing 8829 2.204 1.521 0.852 27.338
firmage 8829 2.906 0.298 2.079 3.989
topl 8829 0.324 0.138 0.081 0.85
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Table 3 Baseline regression results of the difference —in — differences model
e (1) (2) (3) (4) (5) (6) (7)
[H 722
R&D R&D R&D R&D R&D R&D R&D
0.474" " " 0.061" "~ 0.198" " " 0.623" " " 0.052" " 0.026" " 0.091" "~
treat X post
(13.607) (4.171) (5.071) (36.043) (3.227) (2.289) (5.255)
45.330" " " 45.306" " " 38.609" " "
inv
(121.888) (120.960) (87.440)
0.938* ** 0.932%** 0.967*** 0.811%**
size
(139.054) (136.138) (82.043) (47.673)
-0.158" " -0.146" " -0.253" " " -0.204" "
lev
( -3.715) ( -3.443) ( -5.999) ( -3.371)
0.293" " " 0.347" " 0.174" " 0.198" "
roa
(2.690) (3.163) (2.505) (2.002)
-0.150 -0.164 0.033 -0.177
indep
(-1.381) ( -1.506) (0.325) ( -1.236)
-0.036" " " -0.040" " " -0.007" " 0.013" "~
tobing
( -8.001) ( -8.485) (-2.114) (2.768)
-0.093" " " -0.115" " " 0.135" "~ -0.159
firmage
( -4.486) ( -5.218) (3.490) (-1.176)
0.018 0.038 -0.040 0.035
topl
(0.393) (0.838) ( -0.583) (0.358)
18.115" "~ -3.295""" 18.179 " "~ 18.081" " * -3.098" " " -4.521" " 0.694
_cons
(1081.660) ( -21.484) (1067.252) (2680.780) ( -19.349) ( -19.601) (1.308)
FirmFE i P i I = & P
YearFE 5 s = 5 s i =
Controls w5 w w w = 2 =
N 8829 8607 8829 8814 8607 8587 8587
R? 0.020 0.839 0.053 0.866 0. 840 0.962 0.924
‘B‘E;j’ﬁ%ljilj'\]tﬁ,***p<0.01,**p<0.05,*p<0.lo T,
*4 IETEMAHAER
Table 4 Instrumental variable regression results
%M 9B
K A5 treat X post R&D inv
0.985" " "
TR AR
(0.051)
0.218" "~ 0.004 " "
treat X post
(0.083) (0.001)




%6 1 WA = MG - AR OB b s |l Aol vh 25 A8 B0 - 1133 -
gR4
BB P i 1954
. 0.050" " " 0.837" " " -0.004" "~
e (0.011) (0.019) (0.000)
lov -0.027 -0.245" " " 0.000
(0.040) (0.065) (0.001)
-0.029 0.087 -0.001
e (0.059) (0.095) (0.002)
indep 0.137 -0.038 -0.005"
(0.093) (0.150) (0.003)
obing 0.007 " * 0.010" 0.001 " "~
(0.003) (0.005) (0.000)
) 0.098 -0.191 0.003
firmage (0.084) (0.135) (0.002)
-0.068 0.063 0.003
topl (0.065) (0.105) (0.002)
FirmFE = b =
YearFE = = 2
LMstatistic 360. 144
WaldF 378.108
N 8582 8582 8582
R? 0.440 0.484 0.080
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Figure 1  Parallel trend test results
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Table 5 Robustness test results

(1) (2) (3) (4) (5) (6)
R&D inv 5B 2020 S B 2020
R&D inv
(PSM - DID) (PSM - DID) J& i R&D Ja 1 inv
0.055" " "
strengthl
(4.731)
) 0.812" "~ -0.004" " " 0.811" "~ -0.004" " " 0.805" "~ -0.004" "
size
(47.728) (-11.901) (47.655) (-11.890) (41.776) (-11.066)
-0.206" " " 0.000 -0.205" " " 0.001 -0.126" 0.001
lev
(-3.396) (0.429) (-3.375) (0.483) (-1.885) (0.653)
0.192° 0.000 0.195" " 0.000 0.208 " 0.002
roa
(1.935) (0.047) (1.970) (0.022) (1.875) (1.127)
-0.182 -0.005" -0.177 -0.005" -0.276 " —-0.004
indep
(-1.272) (-1.788) (-1.239) (-1.755) (-1.749) (-1.516)
0.013" " " 0.001" "~ 0.014" "~ 0.001" "~ 0.018" "~ 0.001" "~
tobing
(2.759) (6.279) (2.891) (6.376) (3.163) (5.341)
-0.152 0.005 " -0.161 0.004 " -0.117 0.005 "
firmage
(-1.126) (1.907) (-1.193) (1.774) (-0.739) (1.804)
0.032 0.002 0.037 0.002 0.004 0.002
topl
(0.325) (1.166) (0.374) (1.253) (0.037) (0.804)
0.002" "~ 0.091" " " 0.002" "~ 0.081" "~ 0.002" " "
treal X post
(5.576) (5.259) (5.633) (4.512) (4.838)
0.662 0.092" " " 0.683 0.093" " " 0.670 0.093" " "
_cons
(1.248) (9.402) (1.287) (9.484) (1.107) (8.495)
Year P P P s = =
Firm = 2= s = = =
Controls T = = = = e
N 8587 8587 8584 8580 7357 7357
R? 0.924 0.817 0.924 0.817 0.926 0.827
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Figure 2 Placebo test — P - value scatter plot fi }ﬁﬁ@ﬁﬁﬁ/@ E,(J {Jgé’z\g’; jj , ﬁﬁi?ﬁ‘?ﬂ]ﬁﬁﬁ%

1.00

04 oo




55 6 4] B YEHT G RSB vh ity ) i Al 3R BR8P - 1135 -

AR A H TG 2 (1 AR A R R AR, M2 R,
Fh /N M 7 B R S T RE R 45 #e, {H H BB g T ER
b 13 117 3 75 Ak R0 B SR 1 A, T RE 2 2 B SR 1Y
AR A A B RIGE I BE 7 o O B TE B T | e R Al
SR T B B A Al 43 S = N Al (R
PR T 33% A i %) B Ak (R BT 33%

166 % 433 K 2 6] ) AR L A ll (8 %7 T 66%
OILE) o X 5 vk B ORI A% AR AS B 1 A
Xt B4, SO A8 I AN TR R A ol B9 R AR 25 5 A
1203 i s 1 D £ o 4 B Y VA TE DO
55 57 By B 450 AN [) MUASE A B 38 52 0 #) I ) e gk
FFfiE

xo6 LUMBERREEDNIFER

Table 6 Heterogeneity regression results by firm size

[@D) (2) (3)
INEL Al R B2 KAl
did2018 0.058 0.087* 0.066
(1.317) (1.907) (1.131)
did2019 0.099 " * 0.114"" 0.068
(1.990) (2.213) (1.051)
did2020 0.169% ** 0.182%** -0.007
(2.930) (3.311) (-0.093)
lev 0.793%** 0.174 0.080
(4.558) (1.136) (0.287)
roa 0.551*" 0.755" " 1.193 %"
(2.571) (2.948) (3.121)
indep -0.533" -0.169 -0.062
(-1.764) (-0.580) (-0.154)
tobing ~0.007 0.007 -0.021
( -0.540) (0.434) (-1.181)
firmage ~0.345 -0.013 0.292
(-0.917) (-0.035) (0.635)
topl ~0.115 -0.103 0.244
( -0.340) (-0.323) (0.535)
_cons 18.239° ** 18.124° %" 18.326° **
(16.637) (16.620) (13.300)
Firm FE YES YES YES
Year FE YES YES YES
Controls YES YES YES
Scale N4 AR Al KAl
N 2751 2715 2878
Adjusted R 0.838 0.873 0.895

6 [ S M 45 R 45 s Al MUBLAE T 35 52 5
JEE A AL TP i EE AR T L ST, DA ] B A
HORFE /N Al A A 2 Al #0 5 BE HE U I A o )
RSN A I A R T DR 2 A oMb Y B R AR X 22
FLUR, IASORE BR 3R B R A, /N I Al R B, fe A

BERIRK M 0.058 WK F] 0. 169, 1 17 ik
191% ) , Bk Z (M 0. 087 3K 3 0. 182, 3%
I 109% ) , KWt v /N 76 A2 77 s 1 1 5 8
BB, e, NGt & RE, h/Ahb s
AR IR B T 2 0 AN RO 1T R B Al A S
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Table 7 Heterogeneity regression results by industry

(1) (2) (3) (4)
Ak TR Ak o] ol BT B 1 e Ath i 1 [z 245 1] 32l
did2018 0.088" " 0.055 -0.028 0.068
(2.163) (1.637) (-0.248) (0.552)
did2019 0.124%" 0.089" " ~0.019 0.168
(2.487) (2.308) (-0.191) (1.062)
did2020 0.134%" 0.080 " 0.000 0.313
(2.531) (1.961) (0.001) (1.401)
size 0.875*** 0.800"** 0.500" ** 0.612% %"
(11.792) (18.552) (4.823) (3.201)
lev 0.029 ~0.279"" -0.052 0.326
(0.125) (-2.184) (-0.186) (0.529)
roa -0.115 0.216 0.803 0.401
( -0.545) (1.161) (1.353) (0.514)
indep 0.244 -0.288 -0.294 ~0.045
(0.719) (-1.107) (-0.718) (-0.043)
tobing 0.018 0.028°** -0.010 0.019"
(1.362) (3.486) (-0.559) (1.983)
firmage 0.042 -0.470 " 0.092 1.798
(0.106) ( -1.820) (0.132) (1.335)
topl -0.133 0.180 -0.084 -0.172
(-0.289) (0.780) (-0.143) (-0.101)
_cons -1.157 1.840 6.277" -0.548
(-0.584) (1.597) (1.883) (-0.091)
Firm FE YES YES YES YES
Year FE YES YES YES YES
Controls YES YES YES YES
Type of Industry Ak TR Ak o] ol BT B ] 1 At ] 1 [z 245 1] 32l
N 2284 4997 1149 142
Adjusted R 0.941 0.926 0.868 0.940

T WSSHE M R R AT AR EAE AT 5 5y AR, B I o A S ) £ B S TS R Y
FEFERVE RN P A B AR, X T TR R AR, R ) il Y e R B B AR

VT B2 5 BE Y

P AR UNE RS LY URE S A UK S TS P D0 I N I N Aol Al Ty G VAL N v Sy
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Table 8 Heterogeneity regression results by ownership type and financing capacity

(1) (2) (3) (4)
SOE =0 SOE =1 FC_0 FC_1
did 0.190" "~ 0.288" " " 0.102" " " 0.079" " *
(3.471) (11.029) (4.300) (2.696)
size 0.907 """ 0.915* " " 0.776 " * " 0.795" "~
(42.516) (66.655) (35.015) (26.922)
lev -0.029 -0.044 -0.087 -0.451" " "
(-0.205) (-0.547) (-1.055) (-4.420)
roa 1.867" " 1.277" " 0.230" 0.084
(3.899) (6.848) (1.717) (0.555)
indep -0.849" " 0.771" " " -0.144 0.180
(-2.289) (3.821) (-0.751) (0.795)
tobing -0.039" " 0.057" " " 0.013" " 0.013"
(-2.137) (7.349) (2.002) (1.785)
firmage -0.331""" -0.106" " -0.194 -1.298""
(-3.651) (-2.901) (-0.930) (-2.283)
topl 0.003 -0.220" " " 0.082 0.041
(0.018) (-2.640) (0.602) (0.257)
_cons -0.783 -2.308" " " 1.499 " 4.557" "
(-1.471) (-7.328) (2.046) (2.385)
Year Yes Yes Yes Yes
Firm Yes Yes Yes Yes
Controls Yes Yes Yes Yes
N 2514 6093 4108 4318
2_a 0.555 0.539 0.949 0.906
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Table 9 Regression results of the moderating

effects of policy uncertainty

5 R&D R&D
-0.011 -0.067" "
did
(-0.514) (-2.337)
0.094 """
tpu
(8.037)
0.170" " *
did_tpu
(6.038)
0.244" " "
epu
(9.939)
0.201" " "
did_epu
(5.654)
0.801" "~ 0.800" "~
size
(50.427) (50.163)
-0.181"" " -0.184" " "
lev
(-3.093) (-3.133)
0.158 0.170 "
roa
(1.627) (1.749)
-0.130 -0.120
indep
(-0.927) (-0.853)
0.013" "~ 0.012" "~
tobing
(2.890) (2.603)
-0.093 0.360" "
firmage
(-0.840) (4.072)
0.058 0.080
topl
(0.613) (0.841)
-0.598" -1.114" "~
_cons
(-1.671) (-3.099)
Firm P =
Year w5 i
N 8829 8829
R? 0.518 0.516
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Table 10 Dynamic effect analysis results

(1) (2) (3)
W& 3 W& S (e A ) B e ik B
did2018 0.072*** 0.109 * 0.001 " **
(2.645) (3.337) (3.127)
did2019 0.105"** 0.131°** 0.002"**
(3.541) (3.583) (3.701)
did2020 0.106 " ** 0.152*** 0.002***
(3.286) (3.774) (3.479)
size 0.811*** -0.004 """
(19.533) (-4.960)
lev -0.205" 0.000
(-1.887) (0.214)
roa 0.205 0.000
(1.406) (0.052)
indep -0.179 -0.005
(-0.952) (-1.486)
tobing 0.013° 0.001***
(1.838) (3.181)
firmage -0.160 0. 005
(-0.753) (1.075)
topl 0.034 0.002
(0.163) (0.504)
_cons 0.686 18.202 "¢ 0.092***
(0.611) (3131.442) (4.504)
Firm FE YES YES YES
Year FE YES YES YES
Controls YES NO YES
N 8587 8814 8587
Adjusted R* 0.924 0.897 0.817
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Table 11 Regression results of the moderating effects of

interlocking directorate networks

i 7 25

did

R&D

0.103*"*
(6.043)
cidn ~0.069" % *
( -13.082)
did_cidn 0.162* " "
(15.090)
size 0.787%**
(49.145)
-0.192% "
(-3.322)
0. 120
(1.256)
indep _0.173
( -1.260)
tobing 0.015***
(3.347)
firmage ~0.148
(-1.132)
topl -0.005
( -0.054)
_cons 1092« *
(2.247)
Firm YES
Year YES
N 8829

R2 0.539

12 EEELIEBFEHATHEEALER
Table 12 Regression results of the moderating effects

of managerial overconfidence

R&D

did 0.113**"
(6.561)
oc -0.422"""

( —11.344)
did_oc 0.304" " "
(3.268)
size 0.793* "
(49.089)

-0.192" " "

(-3.283)

roa 0.156

(1.613)

indep -0.166

(=1.197)

tobing 0.014" "~
(3.003)

firmage -0.198

(-1.503)

topl 0.054

(0.572)

_cons 1.364" " "

(2.769)

Firm YES

Year YES

N 8829

R2 0.528
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Table 13 Regression results of the moderating effects of executive team faultlines

Gias R&D R&D R&D
did 0.104** 0.089 " ** 0.099 " * *
(6.045) (5.294) (5.832)
fau 0.545" "
(9.442)
did_fau -0.424" "
( -3.415)
distance 0.109* " *
(5.150)
did_distance -0.124* %"
(-2.909)
Jfau_distance 0.232" " "
(9.187)
did_fau_distance -0.206" " "
(-3.937)
size 0.797*** 0.802* " " 0.798* " *
(49.210) (49.334) (49.268)
lev -0.168" "~ -0.170" " * -0.166***
(-2.866) (-2.885) (-2.820)
roa 0.165 " 0.165"* 0.158
(1.701) (1.698) (1.636)
indep -0.155 -0.153 -0.163
(-1.111) (-1.089) (-1.167)
tobing 0.013* "~ 0.012" " 0.012* "
(2.755) (2.459) (2.650)
firmage -0.225" -0.165 -0.201
(-1.696) (-1.238) (-1.514)
topl 0.038 0.051 0.049
(0.397) (0.533) (0.520)
_cons 0.806 0.539 0.767
(1.637) (1.085) (1.559)
N 8829 8829 8829
Firm YES YES YES
Year YES YES YES
R2 0.525 0.521 0.524
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External tariff shocks, manufacturing firm governance, and innovation resilience
YANG Wei —xin', YANG Yun - peng *
(1. Business School, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: In an increasingly fractious geopolitical landscape, the utilization of tariffs has emerged as a pivotal instrument within the ar-
senal of international economic conflicts. This strategy, characterized by the uncertainty it injects into the policy framework, exerts a
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Development trends of AI — enabled digital transformation in manufacturing
LI Jian — xuan, JIANG Jia — hao
(Business School, Hohai University, Nanjing 211100, China)

Abstract: Under the backdrop of the profound restructuring of the global manufacturing competitive landscape and the emergence of a
new wave of technological revolution, Al —enabled digital transformation in manufacturing has become a Strategic Initiatives for break-
ing through industrial upgrading bottlenecks and cultivating new quality productive forces. Through systematic literature review and a-
nalysis of global trends in Al - driven manufacturing transformation, this study reveals the evolutionary patterns, global competitive dy-
namics, and future challenges of Al — empowered digital transformation in manufacturing. Key findings include: (1) Al technology
penetration exhibits phased leapfrogging characteristics, evolving from single — point applications and partial process optimization to sys-
temic empowerment. This transformation is driven by a three — dimensional mechanism—technology infiltration, process reengineering,
and ecosystem reconstruction—that comprehensively accelerates manufacturing digitalization. (2) The global landscape demonstrates
five salient features: data elements becoming strategic assets, systemic enhancement of full — chain efficiency, structural transformation
of corporate operational logic, accelerated strategic deployment by major economies, and the emergence of Al governance as a global
common agenda. China has developed a distinctive pathway leveraging its " technology — market — industry" synergistic advantages.
(3) Three — tier challenges persist: technical barriers including data silos and algorithmic black boxes, industrial constraints involving
green transition pressures and standardization gaps, and geopolitical tensions over technological dominance and fragmented governance
frameworks. The study proposes future research priorities; innovation in Al foundational logic and its impact on reshaping global manu-
facturing geography, pathways for Al — enabled green — digital synergy in sustainable manufacturing, and strategies to navigate interna-
tional Al competition toward an open, win — win global community. This research provides a systematic framework for understanding the
strategic value, implementation pathways, and global competition patterns of Al — driven manufacturing digitalization, offering policy
implications for developing new quality productive forces and advancing Chinas manufacturing powerhouse construction.

Key words: manufacturing; digital transformation; Al — enabled; trends

(L#E 1143 1)

substantial impact on the resilience of corporate innovation. The present research delves into this complex interplay by employing a
comprehensive dataset comprising A — share listed manufacturing firms in China. Employing a meticulous approach, the study employs
textual analysis to construct key explanatory variables and harnesses the robustness of the difference — in — differences methodology to
discern the causal efficacy of tariff shocks on the innovation resilience of firms under scrutiny. The empirical findings elucidate a com-
pelling relationship; tariff shocks, often characterized by the imposition or withdrawal of protective tariffs, have been demonstrated to
significantly enhance the innovative capacity of Chinese manufacturing firms. This outcome is in line with the widely accepted " adversi-
ty breeds innovation" hypothesis, which posits that exposure to adverse economic conditions can serve as a catalyst for increased inno-
vation. Furthermore, the analysis delves deeper into the underlying mechanisms responsible for this phenomenon, revealing a dual -
channel transmission effect. The first channel is rooted in macroeconomic policy uncertainty, which can spur firms to adapt and inno-
vate as they navigate through a volatile regulatory environment. The second channel is grounded in internal corporate governance prac-
tices, indicating that effective governance structures can bolster resilience by facilitating informed decision — making and fostering a cul-
ture of innovation. An intriguing aspect of this analysis pertains to the role of directorate networks and managerial hubs within the firm.
The study discerns that these elements serve as reinforcing agents, amplifying the resilience against the disruptions caused by tariff
shocks. Conversely, it identifies that executive team faultlines can detract from this resilience, suggesting that the cohesive nature of
leadership within the firm is a critical determinant of its ability to innovate in the face of such shocks. In conclusion, this investigation
offers novel empirical insights into the intricate relationship between tariff shocks and innovation resilience within the context of Chinese
manufacturing firms. These findings not only provide theoretical underpinnings for understanding the mechanisms through which eco-
nomic stressors impact innovation but also offer practical guidance for policymakers navigating the treacherous waters of trade disputes.
By elucidating the factors that can enhance or diminish resilience, the study contributes to the formulation of policy frameworks that are
conducive to the cultivation of an innovative ecosystem within the broader context of international economic relations.
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