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Table 2 Impact of green innovation on carbon emission reduction
performance of energy-intensive enterprises
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Table 3 Robustness test of measurement error and missing variable bias variables

MR AR
A i I I I v
Cerp-GreMan Cerp-GrePro EnvPro-GreRatioA Cerp-GreRatioA
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Table 4 Test of instrumental variables of green innovation affecting

carbon emission reduction performance of energy-intensive

enterprises
2 1 ! ]
] GreRatioA Cerp
GrePro 0. 100 ***
(0.011)
L. GreRatioA 0.071 **
(0.018)
GreRatioA 0.049*
(0.030)
GreRatioA X Energy 0. 007 ~0. 009 ***
(0.006) (0.001)
Bl At R B
i e = 2
R 2 2
A 0.071 0. 856 **
(0.229) (0.051)
PURIINIEN 3616 3616
R 0. 673 0.814

Anderson canon. corr. LM ( U.J‘I«/El'fllljmﬁ)
Cragg-Donald Wald (55 T HAAS K5 )
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Table 5 Robustness test of standard error clustering deviation
and dynamic panel selection deviation

BRI IR e 2% A AR e O 2%
A b I Jii ii|
Cerp Cerp Cerp
L. Cerp 0. 807 "
(0.069)
GreRatioA 0.032* 0.032° 0.037*
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Table 6 Regression results of the relationship among green innovation,

digital transformation and enterprise carbon emission
reduction performance

i L L -
Cerp-DigTra Cerp-DigAss Cerp-DigMda
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Table 7 Industry heterogeneity analysis
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Green innovation, digital transformation and energy-intensive enterprises
carbon emission reduction performance

LI Wanhong, LI Na”

(School of Economics & Management, Harbin Engineering University, Harbin 150001, China)

Abstract: General Secretary Xi Jinping solemnly announced at the 75th United Nations General Assembly that China will strive to
achieve carbon peak in 2030 and carbon neutrality in 2060. The proposal of the dual carbon goal reflects China’s determination to fully
implement the concept of green development and promote the construction of ecological civilization. Green innovation and digital
transformation are powerful measures to achieve carbon peak and carbon neutral goals, and for sustained high-quality economic and
social development. As far as China's carbon emissions are concerned, energy-intensive enterprises are the main source of carbon
emissions and should be the key control object of carbon emission reduction. Therefore, in the context of the national realization of
“double carbon” and the construction of a new pattern of economic development, the development planning of energy-intensive
enterprises should consider the problem of keeping pace with greening and digitization.

As for the above problems, enterprises can improve carbon emission reduction performance by implementing green innovation
strategy and cultivating green innovation awareness. At the same time, enterprises can also reduce carbon emissions through final
treatment technology, cleaner production technology and carbon capture and storage technology, so as to improve carbon emission
reduction performance. In addition, through digital transformation, enterprises promote the agglomeration of innovation elements,
realize the sharing of information resources among enterprises about energy input structure, carbon emissions and green emission
reduction technology, effectively improve the efficiency of innovation resource allocation and carbon emission reduction, and further
drive enterprises’ green innovation, so as to achieve energy conservation and emission reduction. In conclusion, we believe that green
innovation helps to improve enterprise carbon emission reduction performance. In addition, green innovation will also affect enterprise
carbon emission reduction performance by digital transformation, which has a moderator effect on the relationship between green
innovation and enterprise carbon emission reduction performance.

This paper takes energy-intensive listed enterprises from 2011 to 2019 as a sample, constructs a dual fixed effect model to analyze
the impact of green innovation on the carbon emission reduction performance of energy-intensive enterprises, and uses the digital
transformation as the moderating variable to explore the black box of the impact mechanism of green innovation on the carbon emission
reduction performance of energy-intensive enterprises under the action of digital transformation. In addition, considering that different
industries and different types of enterprises have different characteristics, this paper estimates the relationship between green
innovation, digital transformation and enterprises carbon emission reduction performance in six types of industries from the perspective
of industry heterogeneity.

The study found that green innovation has significantly improved the carbon emission reduction performance of energy-intensive
enterprises. Digital transformation is positively regulating the effect of green innovation on the carbon emission reduction performance of
energy-intensive enterprises. When considering industry heterogeneity, the digital transformation adjustment effect of Raw Chemical
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Materials and Chemical Products and Production and Supply of Electric Power and Steam is significant, but the impact of green
innovation and digital transformation in the Petroleum Processing and Coking, Nonmetal Mineral Products, Smelting and Pressing of
Ferrous Metals and Smelting and Pressing of Nonferrous Metals is not obvious.

The research conclusions provide a theoretical reference for promoting green innovation and digital transformation of energy-
intensive enterprises and improving enterprises carbon emission reduction performance. This paper gives the following suggestions:
first, the government should give full play to the role of “tangible hand”, formulate a green and digital structural reform plan for
energy-intensive enterprises and accelerate the promotion of new infrastructure with green and digital as the core. Second, energy-
intensive industries should formulate green and digital transformation schemes according to industry characteristics and development
stages, so as to make them suitable for the development of various industries. At the same time, industries should adopt a phased and
step-by-step approach to gradually realize the green and digital transformation of various industries. Third, the investment direction of
energy-intensive enterprises should tilt to the capital, talents and other resources of green innovation and digital transformation as soon
as possible, and establish a corporate culture in line with the needs of green and digital transformation, so that managers and employees
are generally involved in the green and digital transformation of enterprises.

Key words: Green innovation; Digital transformation; Energy-intensive enterprises; Carbon emission reduction performance
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