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Abstract: This study constructed a theoretical model to delineate the inherent linkages among TPU, vertical industrial spillovers, and
enterprise emission reduction, and empirically examined the spillover effects and underlying mechanisms of TPU changes on
enterprise emission reduction using a difference-in-differences model. The study demonstrated that: Every unit increase in the
forward spillover effect of TPU reduced the SO, emission intensity of downstream enterprise by 28%, and every unit increase in the
backward spillover effect reduced the SO, emission intensity of upstream enterprise by 16%, This conclusion remained robust after a
series of tests; Heterogeneity analysis found that the spillover effect of the decline in TPU on enterprise emission reduction was more
significant in domestic-funded enterprise, highly polluting industries, and enterprise in central and western regions; Mechanism
analysis showed that the forward spillover of the decline in TPU can affect enterprise emission by stimulating source innovation and
improving the energy structure. The backward spillover can affect enterprise emission by promoting the progress of end-of-pipe
pollution control technology. Moreover, both forward and backward spillovers can affect enterprise emission by optimizing the factor
input structure of enterprise and improving the efficiency of industry resource allocation. The research findings of this paper provided
empirical evidence and policy references for facilitating the construction of a new development paradigm and improving the
institutional mechanisms for high-standard opening-up.

Key words: trade policy uncertainty; vertical industrial linkage; enterprise emission reduction; spillover effect
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Table 1 Descriptive statistics

AEAY MIME BMH brR  meME K
emission 240 597 -0.5198 2.0291 —-17.0346  13.6072
for_gap 240 597 0.1247 0.0907 0.0000 0.3322
bac_gap 240 597 0.1325 0.1200 0.0000 0.4528
Age 240 597 2.4490 0.9552 0.0000 7.6024
Scale 240 597 5.6177 1.1640 2.0794 12.1780
Capital 240 597 4.0974 1.2540 -6.0160 12.5303
Debt 240 597 0.6516 0.3368 -0.7570 23.1202
Size_ind 240597 0.0401 0.8851 -25.3339 0.9946
ROA _ind 240597 11.2581 0.6796 9.5008 15.7700
HHI 240 597 3.4007 0.8680 1.5257 8.8303
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KF AT LT PNTR Ja, LA 51 5 BUR AN
SEVET B BT ) v B RS ARG 0 1 B A AR
Ak SO, HEBGRIE TR 28%:; Fili47 57 5 BUEAS
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Table 2 Baseline regression results

. SO, HE s
A
€)) @)
for_gap -0.2827°(0.1404)
bac_gap -0.1568"(0.0789)
P P 2
ID FE ) =)
Province FE I3 P
Year FE I3 P
R 0.7656 0.7656
Observations 240 597 240 597

AT WO R BIMR R T i . **, * 55K P<0.01.
P<0.05. P<0.01, A

32 “HrEs:
D S 46 5 R e A5 6 A TP A T B RT3, 0
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Fig.2 Parallel trend test
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Table 3 Controlling for other policies. alternative variable and placebo test
P LA BORE B RIS
AR SO, Hi s R A B R A SO, HEBUE S
€)) 2 (3) ) %) (6) [©) (®)
-0.3419" -3.3576"" -0.3039" 0.1588
for_gap
(0.1474) (0.4599) (0.1474) (0.1665)
-0.2471"" -0.6079" -0.1653" -0.1175
bac_gap
(0.0839) 0.2511) (0.0802) (0.0987)
S -23.6009"" -21.9647""
a (7.5627) (7.5642)
-0.0756"" -0.0744™"
Fq
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Pl A iz 2 iz & 2 2 & &
ID FE K K P & P sz = =
ProvincexYear FE I = S 7 S = 7 7
R 0.7736 0.7736 0.8233 0.8232 0.7656 0.7656 0.8119 0.8119
Observations 217 874 217 874 226 231 226 231 240 597 240 597 67 669 67 669
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Table 4 Handling of endogeneity issues
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ProvincexYear FE I I j A&
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Table 5 Heterogeneity analysis of firm nature and industry type
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€)) (2 3 “ ®) (©) (@) ®
-0.3937" -0.3171 -1.3026™" -0.1498
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(0.1607) (0.2966) (0.4932) (0.1552)
-0.2285" -0.0402 -0.6411°7" 0.0644
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(0.0892) 0.1772) (0.1541) (0.0992)
Pl AR i 2 2 2 2 2 & 2 2
ID FE & 2= & 2= & 2= =2 =2
ProvincexYear FE I3 = I3 = I3 I P P
R 0.7737 0.7737 0.7219 0.7219 0.7709 0.7710 0.7577 0.7577
Observations 193 261 193 261 45767 45767 81324 81324 158323 158323
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Table 6 Regional heterogeneity analysis
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At KR i [
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ID FE 2 2 2 2 Z iz
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Table 7 Green technological progress
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[€)) 2) 3) (€))
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P AR 2 2 2 2
ID FE 2 2 2 2
ProvincexYear FE I3 I3 3 2=
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Observations 155890 155890 184723 184723
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Table 8 Energy structure optimization. factor input structure optimization and resource allocation effect
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ID FE 2 2 A& & & 2 I I
ProvincexYear FE 2= 2= & & & 2= & &
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Observations 218202 218202 240 192 240 192 224241 224241 234 003 234 003
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