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Abstract. In the context of the interweaving of global sustainable development 

and the digital wave, this paper focuses on the impact of corporate digital trans-

formation on ESG performance and various dimensions. Based on the financial 

data of Chinese A-share publicly traded corporations from 2022 to 2024, using 

Sino-Securities Index (hereafter as ‘SNSI’) ratings and Wind sub-dimension 

scores as indicators, through regression analysis, it is found that: Digital transfor-

mation significantly positively promotes overall ESG performance, with a posi-

tive impact on the environmental (E) and social (S) dimensions, but a non-linear 

negative correlation with the governance (G) dimension. The study reveals the 

multi-dimensional correlation between the two, providing a reference for enter-

prises to balance digitalization and sustainable development. 
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1 Introduction 

Under the global wave of sustainable development and digitalization, China's "dual 

carbon" goals drive the green transformation of enterprises, and ESG performance be-

comes the core criterion for measuring the high-quality development of enterprises. In 

terms of policy orientation, the introduction of a series of policy documents such as 

"Opinions of the Central Committee of the Communist Party of China and The State 

Council on Fully, Accurately and Comprehensively Implementing the New Develop-

ment Philosophy and Doing a Good Job in Carbon Peaking and Carbon Neutrality, 

2020" has noted the direction for enterprises in green development. At the same time, 

digital transformation is an essential strategic imperative for the sustainability and 

growth of organizations. In the digital age, if enterprises want to break through in the 

market, they must actively promote digital transformation and reshape their core com-

petitiveness through digital technology. Not only that, but digital transformation also  
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concept of enhancing ESG development. It is notable that these two missions are uni-
fied at the policy level under the overall goal of "high-quality development". The 2023 
Central Economic Work Conference once again emphasized "promoting green devel-
opment through digitalization and intelligence" and called for "enhancing total factor 
productivity through digital technology to achieve emissions reduction without reduc-
ing productivity and carbon reduction without reducing competitiveness". As a result, 
enterprises, as the basic units of economic activity, must answer a key question: How 
to create a positive feedback between digital transformation and ESG performance, 
meeting the increasingly strict sustainability information disclosure requirements of 
regulatory compliance and investors, while earning a long-term competitive advantage 
for themselves. 

At the same time, it should be noted that the influence of digital transformation on 
ESG ratings is not comprehensive and balanced. On the one hand, digital transfor-
mation does not act evenly across all dimensions of ESG ratings. On the other hand, 
there are notable distinctions in the impact of digital transformation across different 
industries on ESG dimensions. 

This raises the question: How does corporate digital transformation affect corporate 
ESG? Does the heterogeneity of enterprises across different industries and regions 
change the effects of digital transformation on multiple dimensions? Based on this, this 
paper will delve into the specific impact of corporate digital transformation on ESG 
scores and scores in various dimensions of ESG, starting from the correlation between 
digital transformation and ESG, to explore how it will continue to thrive and increas-
ingly align with policies in the future, providing ideas for enterprises to find a balance 
between digital transformation and improving ESG scores in the future. 

2 Literature Review 

2.1 Research on the Association Between Digital Transformation and 

In the context of carbon neutrality and peak emissions, if enterprises want to achieve 
high-quality development, They must prioritize fully implementing new development 
concepts and effectively achieving carbon peaking and neutrality.Research shows that 
the ESG evaluation system, by integrating environmental, social, and governance fac-
tors into investment and business decisions, can fully reflect the implementation effect 
and development model of enterprises in relation to environmental protection, social 
responsibility, corporate governance, etc., and provide a standard for measuring the 
high-quality and sustainable development of enterprises. (Tang Kaitao, et
al.2023[1],Nannan Wang,et al.2022[2],van Zanten,et al.2025[3]), meanwhile, From the 
perspective of resource theory, digital technology is recognized as a vital economic 
resource. The process of enterprise digital transformation involves leveraging digital 
technologies and intelligent devices to enhance business processes, drive quality im-
provements, and boost operational efficiency, ultimately contributing to the welfare of 
stakeholders.(Gao Yuan,et al.2024[4]) Therefore, digitalization will have a specific en-
hancements effect on ESG performance of enterprises. Meanwhile, a few scholars have 
mentioned that Environmental uncertainty plays a negative moderating role in digital 
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transformation to enhance firms’ ESG performance. (Xin Guo,et al.2025[5]) Or an in-
verted U-shaped relationship between digital transformation and corporate governance 
performance (G). In the initial stage, digital transformation improves corporate govern-
ance performance. As digitalization progresses further, new challenges and problems 
arise when the critical point is reached, which have a negative impact on corporate 
governance. (Gao Yuan,et al.2024[4]) Therefore, it is worth studying whether digital 
transformation and ESG ratings have a positive linear relationship with E, S, and G 
under subdivision and whether there is a threshold that gives it marginal effect. 

Most studies suggest that enterprises that actively engage in digital transformation 
show significant improvements and advancements in the overall performance level of 
environmental, social and corporate governance (ESG). (Cen Cai,et al.2023[6], Lu, 
YZ .et al.2023[7],Shaofeng Wang.et al.2023[8]). Meanwhile, the impact of digital
transformation varies across different industries. Some studies suggest that the impact 
of digital transformation on ESG performance is more pronounced in industries which 
are nonmanufacturing, industrial digitization, and low-competitive, as well as in firms 
which are nonstate-owned or enforce executive equity in centives. (Qiongyu Huang,et 
al.2023[9]) Heterogeneity analysis shows that the positive effect is more pronounced 
for non-political connected companies and companies located in regions with high 
quality in stitutions.(Mingyue Fang,et al.2023[10]), therefore, The existing literature 
examining the impact of digital transformation on ESG reveals a lack of consensus 
regarding the differentiated effects across various industrial sectors, such as the tech-
nology industry compared to traditional manufacturing. Furthermore, there is an insuf-
ficient systematic investigation into regional disparities in this context. This requires 
clarification through more detailed sample division and empirical analysis. At the same 
time, the existing literature does not adequately analyze the impact mechanisms of ESG 
subdimensions (especially the governance dimension), and in addition, many existing 
studies are based on linear assumptions and fail to fully identify the possible nonlinear 
relationship characteristics between the two. In view of this, this paper will focus on 
the specific analysis of the impact and heterogeneous effects of digital transformation 
on various ESG dimensions, To explore the specific correlation mechanism between 
the two and provide differentiated guidance for digital transformation strategies of dif-
ferent types of enterprises in practice. 

3 Theoretical Analysis and Research Hypotheses 

3.1 Digital Transformation and ESG Performance 

Under the guidance of the dual carbon goals, the ESG evaluation system has become a 
rigid guide for the development of enterprises, covering the three dimensions of envi-
ronmental(E), social (S), and governance (G), driving enterprises to anchor in the green 
and sustainable direction, and is the core path for enterprises to respond to national 
strategies and fulfill social responsibilities. In the current wave of the digital economy 
sweeping the world, digital transformation is now essential for enterprises to enhance 
their competitive advantages and adapt to the evolving times.The two are closely linked 
and work in tandem: Digital transformation, powered by technology, is positively
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influencing ESG practices. Leading companies show that by integrating resources, op-
timizing processes, and strengthening stakeholder connections, they can enhance ESG 
performance and improve environmental (E) indicators while advancing social (S) and 
governance (G) dimensions. 

Based on this, the current paper puts forth the following hypothesis: 
H1: Digital transformation plays a significant role in enhancing the ESG perfor-

mance of enterprises. 

3.2 Digital Transformation and Environmental Dimension Score 
(Environmental) 

In environmental governance practices, the influence of digital transformation on cor-
porate environmental performance is manifested in two levels. On the one hand, based 
on the theory of ecological efficiency, digital tools build a refined environmental man-
agement system for enterprises. With the help of Internet of Things sensors and big data 
analysis technology, enterprises can collect real-time data on energy consumption, pol-
lutant emissions, etc. at all stages of production, identify high-energy-consuming equip-
ment and high-pollution processes through data, and then formulate targeted govern-
ance plans; On the other hand, based on the theory of green innovation, digital trans-
formation drives enterprises to integrate environmental protection concepts into the en-
tire process of product production. Enterprises optimize product design and reduce raw 
material consumption through digital simulation technology. In summary, digital trans-
formation not only reduces environmental negative externalities through precise man-
agement, but also enhances green value creation through technological innovation, 
forming a deep connection with corporate environmental performance. 

Based on this, the current paper puts forth the following hypothesis: 
H2: Enterprise digital transformation is positively correlated with its environmental 

dimension score. 

3.3 Digital Transformation and Social Dimension Score (Social) 

The social dimension focuses on corporate responsibility fulfillment towards employ-
ees, communities, and consumers, with the core being the creation of a multi-symbiotic 
ecosystem of benefits through resource integration and value delivery. Under the hu-
man-machine collaboration theory, intelligent systems undertake repetitive work, em-
ployees focus on innovation, and online training enhances capabilities; Digital plat-
forms break down the barriers between enterprises and communities and respond pre-
cisely to demands; Big data mines consumer preferences, AI optimizes services, and 
enhances consumer connections. Digitalization boosts social dimension scores by em-
powering employees, integrating into communities, and getting closer to consumers. In 
summary, digital transformation, by empowering employees, integrating into commu-
nities, and getting close to consumers, comprehensively enhances the ability to create 
social value and boosts the social dimension score. 
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Based on this, the current paper puts forth the following hypothesis: 
H3: Enterprise digital transformation is positively correlated with its social dimen-

sion score. 

3.4 Digital Transformation and Governance Dimension Score (Governance) 

In the governance dimension, the influence of digital transformation on corporate gov-
ernance is dual. On the positive side, digital tools can break down information barriers 
and reduce information asymmetry between management and shareholders; Real-time 
verification of financial data through intelligent auditing systems, effective risk moni-
toring and dynamic early warning; But at the same time, digitalization brings new chal-
lenges: surging data increases management difficulty, algorithmic bias may lead to de-
cision-making distortion, and early investment is difficult to quickly translate into gov-
ernance effectiveness. This indicates that during the initial phase, digital transformation 
will improve corporate governance performance, and as digitalization progresses fur-
ther, new challenges and problems will arise when it reaches a critical point, thereby 
having a negative impact on corporate governance (Gao Yuan,et al.2024)[4]. The bidi-
rectional nature of this effect renders the influence of digital transformation on govern-
ance dimensions intricate. 

Based on this, the current paper puts forth the following hypothesis: 
H4: The digital transformation of an enterprise shows a non-linear relationship with 

its governance dimension score. 

4 Research Design 

4.1 Sample Selection and Data Sources 

All A-share publicly traded companies in Mainland China from 2022 to 2024 were 
designated as the research cohort, with the raw data subjected to the following prepro-
cessing procedures:(1) Companies listed in the financial and insurance sectors were 
excluded; (2) Exclude the sample of companies in ST, *ST and PT; (3) Exclude samples 
with missing data on the main variable; (4) Exclude samples exhibiting a debt-to-asset 
ratio exceeding 1;(5) Use the winsor command of SPSSAU to tail the data by 1% and 
99%. Enterprise digital transformation data refer to the practice of Wu Fei
(2021)in"Management World", where digital-related word frequencies are statistically 
analyzed, and the remainder of the relevant data are derived from the Wind database 
and the CSMAR database, resulting in variable data for 4,709 enterprises. 

4.1.1 Variable Definitions 
1.Explained variable 
(1)ESG evaluation system 
The enterprise ESG evaluation system is measured by SNSI ESG Ratings, with rat-

ings C-AAA assigned from low to high on a scale of 1 to 9. The larger the assigned 
number,the more effective the performance of the enterprise ESG evaluation system. 
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(2)Environmental, social, and governance dimension scores 
The specific scores for the three dimensions are obtained from the wind database, 

and the larger the value, the higher the score of the company in that dimension 
2.Explanatory variable: Digital transformation 
The study focused on Chinese A-share listed companies from 2022 to 2024 by ac-

cessing the wind database to obtain the annual report texts of 5,730 listed companies. 
Drawing on the digital terminology dictionary and the calculation formula for digital 
transformation constructed by Wu Fei,et al. (2021)[11],The annual report's full text, 
including the lengths of its Chinese and English sections, was statistically analyzed for 
76 digital-related word frequencies across five dimensions: artificial intelligence tech-
nology, big data technology, cloud computing technology, blockchain technology, and 
digital technology applications. Indicators reflecting the degree of enterprises' digital 
transformation were calculated to provide data on the digital transformation of Chinese 
listed companies over the past three years. 

3.Control variables 
Drawing on existing research, this paper sets the following control variables: The 

enterprise scale is assigned values from 1 to 4 in ascending order of large, medium, 
small and micro enterprises in the wind database; Profitability (ROA) is the net profit 
margin on total assets; The ownership of the enterprise is either state-owned or non-
state-owned. If it is state-owned, it is 1; otherwise, it is 0. It is located in the eastern 
region and the central and western region. If it is in the eastern region, it is 1; otherwise, 
it is 0. Whether it is a high-tech enterprise is divided into 1 if it is a high-tech enterprise 
and 0 if it is not. 

4.2 Research Model 

The model presented in (1) is employed in this paper to analyze the influence of digital 
transformation on corporate ESG performance: 

Enterprise ESGi,t =β0 +β1Digitali,t + ∑controlsi,t+ε (1)

Here, ESG represents the ESG performance score of the enterprise, and Digital rep-
resents the degree of digital transformation of the enterprise; Controls are all control 
variables; ε represents the error term, with subscripts i and t indicating different enter-
prises and years respectively. 

5 Analysis of Empirical Results 

5.1 Descriptive Statistics 

Table 1 presents the descriptive statistics for the complete sample.The maximum de-
gree of digital transformation surpassed the average by 3 standard deviations,indicating 
notable data fluctuations.This significant fluctuation reflects that there are obvious dif-
ferences in capabilities and progress among the sample enterprises in the process of 
promoting digital transformation.The average of the SNSI ESG Ratings is 4.163, and 
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the standard deviation is 1.207, indicating that the ESG performance of enterprises is 
moderate and discrete, in line with the actual situation of enterprises in sustainable de-
velopment practices at present. 

Table 1. Results of Descriptive statistical analysis 

Name 
Sample 
size 

Mini-
mum 

Maxi-
mum 

Average 
Standard 
deviation 

Me-
dian 

Digital Transfor-
mation 

14127 0 586 18.667 40.018 5

SNSI ESG Rat-
ings 

14127 1 9 4.163 1.207 4

Environmental 14127 0 10 2.343 2.261 1.75

Social 14127 0 10 3.841 1.784 3.65

Governance 14127 0.15 10 6.008 1.162 6.18

Enterprise size 14127 1 4 3.717 0.495 4 

State-owned or
not 

14127 0 1 0.273 0.446 0

Region 14127 0 1 0.737 0.44 1

high-tech or not 14127 0 1 0.179 0.383 0 

ROA 14127 -24.229 24.849 2.787 6.659 3.081

5.2 Correlation Analysis 

As shown in Table 2, correlation analysis examined the relationships between SNSI 
ESG Ratings, environmental, social, and governance dimension scores, and the degree 
of digital transformation. Pearson correlation coefficients were used to indicate the 
strength of these correlations. The specific analysis reveals: 

All analyses demonstrated a significant relationship between SNSI ESG Ratings and 
the extent of digital transformation, with correlation values of 0.115 respectively. No-
tably, all correlation values exceeded zero, indicating a positive association between 
SNSI ESG Ratings and the degree of digital transformation. Similarly, both environ-
mental and social scores were found to be significant and positively correlated with 
digital transformation. 

It is notable that there is no significant correlation between the governance dimen-
sion score and the degree of digital transformation.Given hypothesis H4 We continued 
with the Spearman correlation analysis, as shown in Table 3, and concluded that there 
were all significant and negative correlations between the governance dimension scores 
and the degree of digital transformation. This difference suggests the need to use sub-
sequent regression models to deeply analyze the possible nonlinear relationship be-
tween the two in order to accurately grasp the internal logic of action. 
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Table 2. Results of the correlation analysis 

Pearson correlation - Standard format 

 
SNSI ESG Rat-

ings rating 
Environmental Di-

mension score 
Social dimen-

sion score 
Governance dimen-

sion score 
Digital Trans-

formation 
0.115 * * 0.031 * * 0.048 * * -0.013 

* p<0.05 ** p<0.01 

Table 3. Results of Correlation Analysis - Governance Dimension 

Spearman correlation - Detailed format 
  Governance dimension score

Correlation coefficient 0.019 * 
Digital Transformation p value 0.021 

Sample size 14127 
* p<0.05 ** p<0.01 

5.3 Regression Test 

Table 4 reports the results of the H1 multiple linear regression test. Benchmark regres-
sion is used in this paper. As shown in Table 4, the model formula is: SNSI ESG Ratings 
=4.098 + 0.003* degree of digital transformation. The R-square value of the model is 
0.013, meaning that the degree of digital transformation can explain 1.3% of the change 
in SNSI ESG Ratings. When conducting the f-test on the model, it was found that the 
model passed the F-test (F=190.210, p=0.000<0.05), indicating that the degree of dig-
ital transformation will definitely have an impact relationship on the SNSI ESG Rat-
ings. The final specific analysis reveals: The regression coefficient value of the degree 
of digital transformation is 0.003(t=13.792, p=0.000<0.01), indicating that digital
transformation can significantly and positively promote the improvement of the overall 
ESG performance of enterprises. When control variables were included, the model's 
explanatory power increased to 9.5%, further highlighting the non-negligible impact of 
control variables on ESG performance and indirectly confirming the necessity of com-
prehensive consideration of multi-factor analysis. 

Table 4. Regression Test Analysis Results -- ESG 

Linear regression analysis results (n=14127) 
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The findings indicate that the extent of digital transformation exerts a significant 
positive influence on the SNSI ESG Ratings. This supports Hypothesis H1 of the pre-
sent study. 

The same analysis method was applied to the "environmental (E) and social (S) di-
mensions" in ESG ratings, and the results are shown in the figure 1 below. 

As shown in Table 5, the model formula is: Environmental dimension score =2.310 
+ 0.002* degree of digital transformation, and the R-square value of the model is 0.001, 
meaning that the degree of digital transformation can explain 0.1% of the change in 
environmental dimension score. And the model passed the F-test (F=13.811,
p=0.000<0.05), which indicates that the degree of digital transformation will definitely 
have an impact relationship on the environmental dimension score. The final specific 
analysis reveals: The regression coefficient value of the degree of digital transformation 
is 0.002(t=3.716, p=0.000<0.01), indicating that digital technology can effectively en-
hance the environmental performance of enterprises through paths such as refined man-
agement of production processes and intelligent monitoring of energy consumption, 
which is in line with the expectation of technology-driven environmental optimization 
in the theory of green innovation It provides a theoretical reference for the practice of 
green transformation in enterprises. 

The findings indicate that the extent of digital transformation exerts a significant 
positive influence on the environmental dimension score. This supports Hypothesis H2 
of the present study. 
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Table 5. Regression test Analysis Results - ESG(Environmental Dimension) 

Linear regression analysis results (n=14127) 
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As illustrated in Table 6, the model formula is: Social dimension score =3.801 + 
0.002* Degree of digital transformation, the R-square value of the model is 0.002, 
meaning that the degree of digital transformation can explain 0.2% of the change in the 
social dimension score. And the model passed the F-test (F=32.268, p=0.000<0.05), 
which indicates that the degree of digital transformation will definitely have an impact 
on the social dimension score. The final analysis reveals that: The regression coefficient 
value of the degree of digital transformation was 0.002(t=5.680, p=0.000<0.01), and 
the model passed the significance test smoothly, indicating that digital tools can build 
more efficient connection Bridges between enterprises and stakeholders such as em-
ployees, consumers, and communities, helping enterprises respond to social demands 
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in a timely manner and optimize the way of fulfilling social responsibilities, It strongly 
validates the applicability of the human-machine collaboration theory in social dimen-
sion practice. 

The findings indicate that the extent of digital transformation exerts a significant 
positive influence on the social dimension scores. This supports Hypothesis H3 of the 
present study. 

Table 6. Regression test Analysis Results - ESG(Social Dimension) 

Linear regression analysis results (n=14127) 
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1.75

6 
0.07

9 
1.05

1 
0.95

2 

ROA 
7 2 

0.101 
99 0 * * 2  9 

R 2

0.025
Adjust 

R2 

F F (1,14125)=32. F (6,14120)=60.856,p=0.000 

D-W 
value 

1.866

cial d mensii n scoreo  

* p<0.05 ** p< 01 0.

When examining the relationship between the extent of digital transformation and 
the evaluation of governance dimensions,first observe the scatter plot and find that the 
two show nonlinear correlation characteristics. Combined with the inverted U-curve 
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shape mentioned in the study of Gao Yuan et al. (2024), it is preliminarily judged that 
the relationship between the two may conform to the curve pattern. Based on this, a 
nonlinear regression analysis was conducted, and a panel model was introduced to fully 
consider the impact of factors such as the lag in the development of corporate govern-
ance on the results. The final conclusions obtained through computational analysis are 
presented in Table 7. 

The findings indicate that the anticipated nonlinear relationship and mechanism of 
action between the extent of digital transformation and the governance dimension score 
substantiate hypothesis H4 of this study. 

 

Fig. 1. Scatterplot(digital transformation and governance dimensions) 

Table 7. Regression Test Analysis Results - ESG(Governance Dimension) 

Summary of panel model results 

item FE Model RE Model FE Model RE Model 

Intercept 
6.111** 
(298.778) 

6.009** 
(545.718) 

5.996** 
(272.332) 

4.704** 
(63.664) 

Digital Trans-
formation 

-0.005** (-
5.017) 

-0.000 (-
1.659) 

-0.005** (-
4.882) 

-0.000 (-0.898) 

Enterprise size   - 
0.313** 
(16.165) 

State-owned or 
not 

- 0.185** (8.376)

Region - 0.086** (4.028)

high-tech or not   - 
-0.204** (-

8.071) 

ROA
0.039** 
(12.266) 

0.023** 
(14.330) 

R 2 -0.031 0 -0.032 0.049

R 2(within) 0.003 0 0.024 0.018

Sample size 14127 14127 14127 14127 
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Test 
F 
(1,9086)=25.
165,p=0.000 

Chi square (1) 
= 2.751, p = 
0.097) 

F 
(2,9085)=87.0
22,p=0.000 

Chi square (6) = 
689.091, p =
0.000 

Note: Depend nt variable = scoree in the governance dimension  

* p<0.05 ** p 0.01 the t-values a< e in parentheses r

Hint: "-" indic tes that the item haa  been automaticals y removed due tol severe collinearity  

5.4 Endogeneity Analysis and Robustness Tests 

(1) To mitigate the inherent endogeneity issue within the model, this paper tackles the 
endogeneity problem by employing a two-stage least squares regression approach. (2sls 
regression), effectively alleviating the endogeneity concerns caused by omitted varia-
bles, bidirectional causality, etc. The degree of digital transformation was used as an 
endogenous variable, the degree of integration of various digital transformation seg-
ments was used as an instrumental variable, and the SNSI ESG Ratings was used as the 
explained variable for 2sls regression, as shown in Table 8, the R-square value of the 
model was 0.012, and the Wald chi-square test (Chi=236.687, p=0.000<0.05) was also 
passed. The degree of digital transformation will definitely have an impact on the SNSI 
ESG Ratings, with a regression coefficient value of 0.004(p=0.000<0.01),.This sug-
gests that the extent of digital transformation will exert a substantial positive influence 
on the SNSI ESG Ratings. 

Table 8. Endogeneity Analysis Results 

2sls model analysis results (n=14127) 

95% 2 Adjust Wald 
Non-standardized 

coefficients 
B Standard

error 
CI R2 χ2 

Constant 4.08 0.011 357.49 0.00 4.058~ Chi 

Digital 
Transfor-
mation 

0.00
4 

0 
0.000 15.385

7 
0.00
0 * *

0 * *
0.004~ 
0.005 

4.103 

 

 

0.012 0.012
(1) =
236.68
7, p =
0.000) 

square 

Note: Exp
* p<0.05 *

ined v
 p<0.0

la
*

riable = SNS
 

a
1

ESG RatI ngs i

(2) To enhance the reliability of the research findings, this paper performs robustness 
tests employing the following two methods.Firstly, the SNSI ESG Ratings rating was 
replaced with the wind ESG rating, and the CCC-AAA rating was assigned values from 
1 to 7 in descending order. The benchmark regression was subsequently re-evaluated. 
The findings indicated that the extent of digital transformation exerted a significant 
positive influence on the Wind ESG rating, with all Variance Inflation Factor (VIF) 
values in the model remaining below 5.This means there is no collinearity problem. 
Secondly, to verify the robustness of digital transformation to ESG dimensions, we 
conducted the test by changing the regression model. Replace the original model with 
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an OLS (Ordinary least squares) regression model to conduct a re-empirical analysis of 
the relationship between digital transformation and overall ESG performance and each 
dimension. The test results show that the positive impact of digital transformation on 
ESG overall performance, the environmental dimension, and the social dimension re-
mains significant, and there is a non-linear negative correlation with the governance 
dimension. The core conclusion has not changed substantially, indicating that the em-
pirical results of this paper are robust and can support the validity of the research con-
clusion. 

5.5 Heterogeneity Analysis 

5.5.1 Heterogeneity Analysis Between Regions 
As shown in Figure 2, using analysis of variance to study the differences in the de-

gree of digital transformation and SNSI ESG Ratings among regions,it is evident that 
The degree of digital transformation (20.76) and ESG ratings (4.22) in the eastern re-
gion are significantly higher than those observed in the central and western regions.This 
difference reflects the first-mover advantage of the eastern region in terms of digital 
infrastructure layout, digital technology application ecosystem construction, etc., which 
enables eastern enterprises to have more mature technical conditions and environments 
in digital empowerment of ESG practices. 

 

Fig. 2. Inter-regional heterogeneity analysis 

A summary analysis reveals that the advancement of digital transformation has a 
more pronounced refining effect on ESG for enterprises in the eastern region.1 

5.5.2 Heterogeneity Analysis of Whether it is a State-Owned Enterprises 
As illustrated in Figure 3, whether state-owned enterprises show significance for the 

degree of digital transformation and SNSI ESG Ratings(p<0.05), whether state-owned 
enterprises show significance for the degree of digital transformation at the 0.01 level 
(Brown F=149.522, p=0.000), and the specific comparison differences, The average 
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value of non-state-owned enterprises (20.79) was significantly higher than that of state-
owned enterprises (13.02). The difference between the two is very obvious, while there 
is a difference between whether it is a state-owned enterprise and SNSI ESG Ratings, 
but the overall difference is smaller than the advancement of digital transformation.This 
phenomenon is closely related to the more flexible transformation decision-making 
mechanism and more acute ESG market response of non-state-owned enterprises in 
market competition. 

The summary analysis reveals that the advancement of digital transformation has a 
more pronounced refining effect on the ESG for non-state-owned enterprises. 

 

Fig. 3. Heterogeneity analysis of whether state-owned or not 

5.5.3 Heterogeneity Analysis of Whether it is a High-Tech Industry 
As illustrated in Figure 4 that both the degree of digital transformation and the SNSI 

ESG Ratings of high-tech enterprises are significant (p<0.05).It is evident that the de-
gree of digital transformation (19.21) and ESG rating (4.17) of non-high-tech enter-
prises are slightly higher than those of high-tech enterprises. The results suggest that 
there are differences in the adaptation logic of digital transformation and ESG improve-
ment across different industries. Non-high-tech enterprises have more prominent ESG 
shortcomings, a more urgent need for digital empowerment, and rely more on digital 
transformation to break through the original management bottlenecks in ESG improve-
ment. 

The summary analysis reveals that the advancement of digital transformation has a 
more pronounced refining effect on the ESG for non-high-tech enterprises. 
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Fig. 4. Heterogeneity analysis of whether or not high-tech industries 

6 Conclusions 

Based on an analysis of the correlation between digital transformation and ESG perfor-
mance, this study found through empirical testing that Digital transformation plays a 
crucial role in driving significant positive advancements effect on overall ESG perfor-
mance, that is, the higher the degree of digital transformation, the more obvious the 
improvement in ESG ratings of enterprises. In terms of specific dimensions, The pro-
cess of digital transformation exerts a beneficial influence on both the environmental 
and social dimensions: on the environmental dimension, it improves performance by 
optimizing energy management and promoting green innovation; on the social dimen-
sion, it enhances the ability to fulfill social responsibilities by strengthening stakeholder 
connections. However, there is a non-linear relationship between digital transformation 
and governance dimension scores, and there is a negative correlation at certain stages, 
which may be related to factors such as rising governance costs and increased complex-
ity of data management in the initial phases of digital transformation. 

In light of the research findings, enterprises should adhere to the principle of "ana-
lyzing specific problems specifically" when promoting digital transformation and ESG 
construction, and formulate differentiated strategies based on their own industry attrib-
utes. In terms of the environment, high energy consumption industries should prioritize 
the use of the Internet of Things to optimize production, while light pollution industries 
should focus on digital office work to reduce resource waste; In the social dimension, 
labor-intensive enterprises build digital human resource systems, and technology-in-
tensive enterprises strengthen digital public welfare in communities; In terms of gov-
ernance, enterprises need to be vigilant about governance risks in digital transfor-
mation, control the pace of transformation, and establish data security and governance 
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systems simultaneously to avoid a decline in governance effectiveness due to improper 
application of technology. 

In addition, different industries have different digital foundations and ESG require-
ments. Instead of taking a one-size-fits-all approach, enterprises should optimize re-
source allocation based on the characteristics of their main business. For example, tra-
ditional manufacturing can focus on digital transformation in the environmental dimen-
sion, and technology enterprises can strengthen digital service innovation in the social 
dimension to ensure that the transformation path is in line with their own development 
stage. 
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