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Abstract. In the context of global energy transition and green development, how
government energy policies affect corporate sustainable development behavior
has become an essential issue of widespread concern to academics and policy-
makers. This paper takes China's new energy model city policy as the research
object, and based on the data of A-share listed companies from 2009 to 2023,
excluding the financial and real estate industries, 37,817 valid samples are finally
screened out. The impact of this policy on corporate ESG performance is sys-
tematically evaluated by the double-difference method. The empirical results
show that the implementation of the new energy model city policy significantly
improves the ESG ratings of enterprises in the pilot region.

Keywords: energy transition policy, ESG performance, double difference
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1 Introduction

Against the backdrop of global green and low-carbon transformation, how policy tools
can effectively guide corporate sustainable development has become a core concern for
governments and businesses!!! (Porter & van der Linde, 1995). As an essential com-
ponent of China’s “dual carbon” strategy, the new energy demonstration city policy
promotes regional green development by incentivizing governments and businesses to
increase new energy investment, optimize energy structures, and drive green techno-
logical innovation? (Wang & Li, 2025).Furthermore, existing research has confirmed
that well-designed environmental regulations can effectively promote the improvement
of green total factor productivity by compelling technological innovation and effi-
ciency optimization® (Li et al., 2023).In recent years, ESG concepts have become key
standards for measuring corporate sustainability. Research shows that green innovation
and environmental policies significantly influence corporate ESG and financial per-
formance®! (Zheng et al., 2022), and a good ESG performance, in turn, interacts posi-
tively with corporate green innovation, forming a virtuous cycle® (Xu et al,
2021). Additionally, low-carbon city construction has also been proven to improve
corporate carbon reduction performance, with more significant effects in state-owned
enterprises and eastern regions!® (Chen et al., 2022). However, existing research lacks
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sufficient empirical evidence on how energy transition policies systematically influ-
ence corporate ESG performance, particularly regarding their underlying mechanisms.
Therefore, this study uses new energy demonstration city policies as a quasi-natural
experiment and employs a difference-in-differences approach to systematically ex-
amine the impact of these policies on corporate ESG performance and their underlying
pathways. This research also provides a reference for governments to improve green
governance systems further and promote high-quality corporate development.

2 Research Design

2.1  Modeling

Considering the new energy model city policy as a quasi-natural experiment, the double
difference method (DID) is applied to identify the green innovation effect of the policy.
According to the principle and setting steps of the double difference method, the fol-
lowing dummy variables are constructed: (policy dummy variables, experimental
group, and control group. The experimental group is new energy demonstration cities,
defined as 1; the control group is non-pilot cities, defined as 0. (2)Time dummy vari-
ables, policy implementation nodes. 2014 and later years are defined as 1, and the year
before 2014 is defined as 0. The final sample data includes 272 prefecture-level and
above cities, of which 60 are new energy demonstration cities, and 212 are non-new
energy demonstration cities.
The model is set up as follows:

InESG;; = By + B1did;; + Bycontrols;y +ny + 6; + & )

2.2 Names and Meanings of Main Variables

This study employs a Difference-in-Differences (DID) approach to evaluate the effect
of new energy demonstration city policies on corporate ESG performance. The policy
dummy (did) equals 1 for cities designated as demonstration sites from 2014 onward,
and 0 otherwise. The dependent variable is the normalized Huazheng ESG score.
Control variables include firm size, age, leverage, profitability, cash flow, fixed asset
ratio, board independence, CEO duality, and ownership concentration to account for
firm-level heterogeneity. Firm and year fixed effects are incorporated to address
omitted variable bias. See Table 1 for variable details.

Table 1. Names of variables and their meanings.

Variabl Variable Defini-
Variable type ar'1a © 'arla e e Caliber of measurement
Indicator __tion

The core explanatory variable is measured

Core explan- New ener . .
p‘ . gy using a double difference term, which is 1
atory varia- did demonstration . .
o . if the city chooses to be a new energy
bles city pilot policy

demonstration city and the year is 2014 or
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later, and O otherwise.

Explained C te ESG .
*pane ESG orporate CSI ESG score divided by 100
variable rating
The natural 1 ithm of total ts of th
size Size of the firm e na.ura ogarithm of total assets of the
enterprise
Inage Age of the firm Pogarithm of current year - year of estab-
lishment + 1
Total liabilities of the enterprise in the
lev Gearing ratio current year / total assets of the enterprise
in the current year
roe Profitability Net profit/total assets
Control Var- cashflow  Cash Flow Ratio  Operating cash flow/net assets
iables fixed Fixed Assets Fixed assets/total assets
. Ind dent . .
indep n ependent Independent directors/total directors
directors
dual Combination of 1 if the chairman and general manager are
ua .. .
two positions the same person, 0 otherwise.
Shareholding
ton] ratio of the Shareholding of the largest sharehold-
0 .
P largest share- er/total share capital
holder
. id Firm Code Control for individual fixed effects
Fixed effect . .
year Enterprise year Control for time fixed effects

Empirical Analysis

3.1 Descriptive Statistics of Main Variables

Table 2 shows the descriptive statistics of the main variables, and the sample includes
37,817 observations. There is some fluctuation in corporate ESG ratings, but the
overall level is medium.

Table 2. Descriptive statistics of major variables.

VarName Obs Mean SD Min Max
ESG 37817 0.7350 0.046 0.5891 0.8393
did 37817 0.2509 0.434 0.0000 1.0000
size 37817 22.2027 1.321 19.8460 26.3288
Inage 37817 2.9166 0.349 1.7918 3.5553
lev 37817 0.4183 0.208 0.0498 0.8994
roe 37817 0.0618 0.132 -0.6308 0.3531

cashflow 37817 0.0469 0.069 -0.1574 0.2417
fixed 37817 0.2017 0.156 0.0019 0.6884
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indep 37817 0.3767 0.053 0.3333 0.5714
dual 37817 0.2871 0.452 0.0000 1.0000
topl 37817 0.3413 0.150 0.0832 0.7409

3.2  Benchmark Regression

The benchmark regression results in Table 3 show that, after controlling for variables,
the new energy demonstration city policy (did) significantly positively affects corpo-
rate ESG performance. In model (4), which includes fixed effects for companies and
years, the did coefficient is 0.0077. It is significant at the 1% level, indicating that
corporate ESG performance increased by an average of 0.0077 units after implement-
ing the new energy demonstration city policy.

Table 3. Benchmark regression results.

1) ®)) 3) “)
ESG ESG ESG ESG
did 0.0103%%*%* 0.0075%*%* 0.0083*** 0.0077%*%*
i
(0.0005) (0.0005) (0.0005) (0.0010)
) 0.0113%%*%* 0.0114%** 0.0111%**
size
(0.0002) (0.0002) (0.0005)
-0.0079%** -0.0084*** -0.0049
Inage
(0.0007) (0.0007) (0.0034)
| -0.0476%** -0.0477%** -0.04571***
ev
(0.0013) (0.0014) (0.0021)
0.0438%*%** 0.0467%** 0.0154%*%*
roe
(0.0021) (0.0021) (0.0021)
0.0061* 0.0024 -0.0150%**
cashflow
(0.0036) (0.0036) (0.0035)
-0.023 ] *** -0.0225%** -0.0088%***
fixed
(0.0015) (0.0015) (0.0028)
) 0.0578%*%* 0.0568%** 0.0470%*%*
indep
(0.0042) (0.0042) (0.0058)
0.0011** 0.0008 -0.0005
dual
(0.0005) (0.0005) (0.0007)
wonl 0.0083%*%* 0.00827%** 0.0124%*%*
0
P (0.0015) (0.0015) (0.0034)
0.7324%%%* 0.5012%*%* 0.5021%** 0.5002%*%*
cons
- (0.0003) (0.0047) (0.0050) (0.0145)

Fixed effects by year No No Yes Yes
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Enterprise fixed ef- No No No Yes
fects
R2 0.0093 0.1432 0.1554 0.5241
N 37817 37817 37817 37817

Note: (¥**),(**),(*)denote significant at 1%, 5%, and 10% statistical levels, respectively;
robust standard errors are in parentheses.Similarly hereinafter.

3.3  Parallel Trend Test and Dynamic Effects Analysis

To satisfy the parallel trend assumption of the DID model, this study estimated the
effects by introducing interaction terms between the experimental group dummy var-
iable and the year dummy variable. The results are shown in Fig. 1, Before the policy
implementation, all interaction terms had insignificant regression coefficients, indi-
cating no significant differences between the treatment group and the control group,
satisfying the parallel trend assumption. After the policy implementation, all coeffi-
cients were substantial and tended to stabilize starting from the second year, indicating
that the policy effects were sustainable, and the DID model was appropriately speci-
fied.

015
I

01
I

005
I

0

Fig. 1. Parallel trend test

34 Placebo Test

To ensure the accuracy of the research results and exclude the influence of non-policy
factors, a placebo test was conducted in this paper. The test randomly divided the
samples into experimental and control groups and repeated the empirical regression
analysis. The results shown in Fig. 2 indicate that the new energy demonstration city
policy has a significant causal effect on improving the ESG performance of enterprises,
further supporting the reliability and robustness of the research conclusions.
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Fig. 2. Placebo test

35 Robustness Test

The robustness test results in Table 4 show that the energy transition policy has a
significant positive impact on all three ESG dimensions, namely environmental (E),
social (S), and governance (G), with effect sizes of 0.0088, 0.0068, and 0.0070, re-
spectively, all of which are significant at the 1% level. The results indicate that the
policy promotes corporate environmental practices and enhances their social respon-
sibility and governance levels.

Table 4. Robustness test 1 - Results of multi-dimensional regression.

)] (2 3)
E S G
did 0.0088%*** 0.0068*** 0.0070%**
i
(0.0015) (0.0020) (0.0013)
) 0.0120%** 0.0154%** 0.0089%**
size
(0.0008) (0.0010) (0.0007)
-0.0072 0.0137%* -0.0227***
Inage
(0.0053) (0.0064) (0.0043)
i -0.0245%** 0.0083** -0.0923***
ev
(0.0031) (0.0039) (0.0030)
-0.0061%** 0.0299°%%*%* 0.0235%%*%*
roe
(0.0029) (0.0037) (0.0031)
0.0010 -0.0119* -0.0236%**
cashflow
(0.0051) (0.0067) (0.0048)

fixed 0.0091** -0.0056 -0.0167***
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(0.0041)
. -0.0065
indep
(0.0085)
-0.0009
dual
(0.0011)
0.0034
topl
(0.0051)
0.3719%***
cons
- (0.0227)
Fixed effects by year Yes
E .
nterprise fixed Yes
effects
R2 0.5391
N 37817

(0.0054)
-0.0052
(0.0107)
-0.0011
(0.0012)
-0.0100
(0.0065)

0.3685%**

(0.0271)
Yes

Yes

0.5412
37817

(0.0038)
0.1102%**
(0.0081)
0.0002
(0.0010)
0.0342%***
(0.0046)
0.6508***
(0.0196)
Yes

Yes

0.5032
37817

Table 5 conducts robustness tests by extending the sample observation period, lag-
ging the core explanatory variable (did) by one period and two periods, and advancing
the dependent variable (ESG rating) by the corresponding number of periods to ex-
amine the immediacy and persistence of policy effects. The results show that, regard-
less of whether the lag is one period (L1.d) or two periods (L2.d), the coefficients of the
policy variables remain significant and consistent in direction, indicating that energy
transition policies have a sustained and stable positive impact on corporate ESG per-
formance. This suggests that policy effects exhibit some lag, and extending the ob-
servation window helps capture such lag effects. These findings further validate that
policies are effective in the short term and sustainably promote improvements in cor-

porate ESG performance over the medium to long term.

Table 5. Robustness 2-Extended Sample Observation Intervals.

(1) 2 (3) “4)
F1.ESG F2.ESG ESG ESG
. 0.0079%** 0.0047%**
did
(0.0011) (0.0011)
) 0.0077%**
L1.did
(0.0011)
0.0045%*%*
L2.did
(0.0011)
) 0.0089%*** 0.0027%*** 0.0118%** 0.0119%%*%*
size
(0.0006) (0.0007) (0.0006) (0.0007)
1 0.0054 0.0110%** 0.0033 0.0045
nage
& (0.0038) (0.0043) (0.0039) (0.0046)
lev -0.0347%** -0.0262%** -0.0420%** -0.0394***
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(0.0023) (0.0027) (0.0024) (0.0027)
0.0493*** 0.0252%** 0.0133*#* 0.0118***
e (0.0025) (0.0027) (0.0023) (0.0025)
-0.0014 0.0211%** -0.0131%** -0.0166%**
cashflow
(0.0038) (0.0042) (0.0039) (0.0043)
fixed -0.0090%** -0.0125%** -0.0057* -0.0046
(0.0031) (0.0035) (0.0032) (0.0036)
indep 0.0310%*** 0.0200*** 0.0475%** 0.0452%**
(0.0065) (0.0071) (0.0064) (0.0069)
dual 0.0005 0.0003 -0.0006 -0.0009
(0.0008) (0.0009) (0.0008) (0.0008)
top 0.0055 0.0063 0.0094** 0.0017
(0.0038) (0.0042) (0.0038) (0.0042)
0.5189%** 0.6426*** 0.4573*** 0.4557***
—eons (0.0165) (0.0188) (0.0169) (0.0193)
leed;;f:;ms by Yes Yes Yes Yes
Enterprise fixed Yes Yes Yes Yes
effects
R2 0.5497 0.5477 0.5434 0.5529
N 31771 27206 31771 27206

4 Conclusion and Suggestion

4.1 Conclusion

Based on the quasi-natural experimental framework constructed by China's new energy
model city policy, this paper empirically analyzes a sample of Chinese A-share listed
companies from 2009-2023 using the double-difference method. It arrives at the fol-
lowing main conclusions: first, the new energy model city policy has a significant
positive contribution to corporate ESG performance, and the implementation of the
policy significantly improves the overall ESG ratings of corporations, which suggests
that the government-promoted energy First, the new energy model city policy has a
significant positive effect on the ESG performance of enterprises, and the implemen-
tation of the policy significantly improves the overall ESG ratings of enterprises, in-
dicating that the government-promoted energy transformation policy can effectively
incentivize Chinese enterprises to participate in sustainable innovations and help the
overall sustainable development process. Second, the impact of the policy is mainly
realized through three paths: enhancing corporate environmental protection invest-
ment, improving the quality of social responsibility information disclosure, and in-
creasing government subsidies. This policy not only imposes practical external con-
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straints but also stimulates internal motivation within enterprises, driving them to
implement reforms internally, thereby promoting innovative behavior and green de-
velopment.

4.2 Recommendations

Based on the above findings, this paper puts forward the following policy recom-
mendations: first, the government should strengthen financial support and technical
guidance for new energy pilot cities in central and western regions to help enterprises
improve ESG performance and narrow the development gap between the east and west.
At the same time, the supporting guarantees of non-tier-one cities in terms of infra-
structure and industrial policies should be strengthened to enhance the overall green
development capability of the region comprehensively. Through the observation of
control variables, the study finds that non-state-owned enterprises are more sensitive to
policy responses, so the policy design should balance incentives and constraints to
guide non-state-owned enterprises to actively enhance their environmental awareness
and promote their active participation in ESG innovation practices. Second, regulators
should further improve the corporate ESG disclosure system, strengthen the mandatory
and comparable disclosure, and in particular encourage enterprises to provide quanti-
tative and verifiable information on environmental investment, social responsibility
fulfillment, and corporate governance structure, to prevent "ESG greenwashing" at the
source and enhance information transparency and market The effectiveness of infor-
mation transparency and market supervision will be enhanced.
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source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
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