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Abstract

This paper will explore a novel tool to improve firm ESG performance by mitigating human

capital frictions. Exploiting the Chinese university town construction as an exogenous quasi-natural

experiment, this paper explores whether and how higher education agglomeration affects the firm’s
ESG performance with the difference-in-differences (DID) method. We find that the higher education
agglomeration would improve the firm ESG performance. This effect is more prominent in SOE

and high-tech firms. Additionally, the potential channels for improvement in firm ESG performance

are that higher education agglomerations would increase human capital and hire more skilled workers.

Overall, this paper explores the new contribution to ESG improvement from the higher education

agglomeration.

Keywords: University town construction, higher education agglomeration, firm ESG performance, green

development, difference-in-differences

Introduction

In recent years, the world economy has been
confronted with many challenges, particularly downward
economic pressures, geopolitical conflicts, and increasing
climate change. These complex factors have given rise
to the global issue of sustainable development, which
has become the central focus of development in today’s
world. In this situation, governments, corporations, and
all sectors of society are gradually realizing the urgency
of achieving sustainable development and are actively
exploring strategies to balance environmental protection,
economic growth, and social well-being. Corporate, as
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the main body of economic activity, has the responsibility
to push society towards the goal of sustainability, which
means that while pursuing profit maximization, firms
also need to build a sustainable business model and
actively practice ESG concepts [1-5]. In this paper,
we will explore whether and how high education
agglomerations improve firm ESG performance.

Chinese university town construction was
implemented in Shanghai city in 1987 and has lasted
until today. There are 123 cities that have constructed
university towns until 2023, which is 36.8% of the
334 cities in China. Firms located in the cities that
are constructing university towns could have more
human capital or hire more skilled workers from higher
education agglomerations, which would promote firm
ESG performance.
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Exploiting the Chinese university town construction
as an exogenous, quasi-natural experiment, this
paper explores whether and how higher education
agglomeration affects the firm ESG performance
with the DID method. We find that the higher
education agglomeration would improve the firm ESG
performance. This effect is more prominent in SOEs and
high-tech firms. Additionally, the potential channels for
the improvement effect in firm ESG performance are
that higher education agglomerations would increase
human capital and hire more skilled workers.

There are two potential contributions in this paper.
Firstly, we contribute to the literature on the effect of
agglomeration in high education. Although previous
scholars in this field have shed light on the effects of
industrial agglomeration [6-8], economic agglomeration
[9-11], financial agglomeration [12], and population
agglomeration [13, 14], little literature has explored
the impact of high education agglomeration. This
paper regards China’s university town construction as
an exogenous quasi-natural experiment and explores
whether and how high education agglomeration from
university town construction has spillover effects on
firm ESG performance, which enriches the literature on
the effect of agglomeration.

Secondly, we enrich the research on the factors
influencing firm ESG performance. Existing research
has explored why there are differences in firm ESG
performance within firms from firm characteristics,
including firm size [15], firm digitization [16], corporate
governance [17], CEO career concerns [18], executive
compensation [19], or from firm external factors,
including government environmental attention [20],
environmental regulation [21, 22], local government debt
pressure [23], green finance [24], financial performance
shortfalls [25], digitalization transformation [26], and
so on. However, rare literature investigates the factors
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affecting firm ESG performance from agglomeration.
In contrast to the previous research, we explore the
impact of high education agglomeration on firm ESG
performance, especially based on the setting of China’s
university town construction.

Literature Review
Institutional Background

With the rapid growth of China’s economy, the
demand for high-quality talents has been increasing,
prompting the Chinese government to invest more in
higher education. This has led to an increase in the
number of universities and, consequently, a growing
demand for more educational facilities. In this context,
the construction of university towns has become
a necessary measure. These towns not only provide the
necessary space and resources for the ever-increasing
number of students and educational institutions, but
also enhance the quality of education by concentrating
high-quality educational resources. University towns
have become important bases for promoting academic
exchange, research innovation, and talent cultivation,
playing a significant role in improving the national level
of education and driving socio-economic development.
At the same time, the construction of university towns
is also a part of China’s regional development strategy.
They not only promote the economic development of the
region but also attract high-tech companies and research
centers, forming an interaction of education, research,
and industry. Additionally, the construction of university
towns is closely related to the national urbanization
process, helping to alleviate the pressure on space and
resources in urban central areas while promoting the
urbanization development of surrounding regions.
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Fig. 1. Number of university towns in China: 1987-2022.
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In 1999, the construction of the first “University
Town” in Shanghai City marked the beginning of
nationwide university town development in China.
Especially under the backdrop of China’s “Better
Science Education” strategy, provincial governments
across China began to plan and construct university
towns on a large scale. As shown in Fig. 1 from 1999
to 2022, the number of university towns completed in
China increased annually. Such large-scale construction
of university towns has also led to the development of
higher education from a holistic to a comprehensive
system.

Materials and Methods
Sample and Data

Our research sample mainly comes from three
databases. First, we obtain the basic financial
information of Chinese A-share listed companies from
2011 to 2021 from the CSMAR database. Second, we
get the firm ESG scores from Bloomberg Corporate.
Third, the city’s economic development and fiscal
decentralization are based on the China City Statistical
Yearbook. Referring to Ren et al. (2023) [27], we clean
the sample data as follows: (1) Excluding financial and
ST* companies; (2) Excluding companies with liabilities
exceeding assets; (3) Excluding cities that had university
town construction before 2011. Finally, our sample in
this paper has 3408 firm-year observations. To minimize
the impact of outliers, we performed tail-trimming on
all continuous variables at the top and bottom 1%.

Variable Measurement

Independent Variable: Higher Education
Agglomeration (Agglomeration)

As we have discussed the institutional background in
section 2, there are some university town constructions
in Chinese cities every year. Therefore, adopting the city
variations and year variations, we regard the university
town construction as a quasi-natural experiment to
identify the impact of higher education agglomerations
on firm ESG performance. Specially, we construct the
agglomeration variable, which equals 1 after the city-
constructed university town, to measure the human
capital agglomeration.

Dependent Variable: Firm Esg Performance (LnESG)

Following Li et al. (2023), Zhang, and Lucey (2022)
[28, 29], we adopt the firm ESG scores from Bloomberg
Corporate to represent the firm ESG performance.
Bloomberg Corporate collected the Chinese A-share
listed firms ESG disclosure information from 2011 and
provided a comprehensive evaluation of the corporate
disclosure quality in the firm environment, social

responsibility performance, and corporate governance
performance, and then scored these performances.
The scores range from 0 to 100. Firms are more engaged
in ESG-related activities with higher scores. To exclude
the effects of heteroskedasticity, this paper adopts the
natural logarithmic of firms ESG scores.

The Control Variables

In this paper, the dependent variable LnESG is a
firm-level variable, while the core explanatory variable
Agglomeration is a city-level variable. Therefore, we
included two level control variables: firm-level control
variables and city-level control variables. The firm-level
control variables include firm size (Size), firm leverage
ratio (Lev), firm age (Age), firm earnings capacity
(Roa), firm property rights (Soe), and firm concentration
ownership (Top 3). The city-level control variables
include city economic development (LnGDP) and city
fiscal decentralization (Fiscal). Appendix Table A.l
reports the variable definitions.

Research Model

To explore the impact of higher education
agglomeration from university town construction on
firm ESG performance, we adopt the following DID
model:

LnESGi,t = o+ a1Agglomeratione,

+yXei+ AKiit+ Oi+ Nindt+6Opi+ €t 1

(1) Where i is the firm i, c is the city c, and t is the year
t. LnESG is our dependent variable that represents firm
ESG performance. Agglomeration is the independent
variable that represents higher education agglomeration
at UTC. Our control variables include the firm-level
control variables, K, and the city-level control variables,
X. 0, 1s a firm fixed effect. In addition, we control the
industry-year fixed effect (7, ) to exclude the impact of
some industry policies on firm ESG performance and
the province-year fixed effect (6, ) to exclude the impact
of some province policies on firm ESG performance.

Summary Statistics

In this section, we report our main core variables’
descriptive statistics in Table 1. The mean and standard
deviation of firm ESG performance (LnESG) are 3.309
and 0.297, respectively. Additionally, the minimum
value and maximum value of ESG are 2.181 and
4.243, respectively, implying that there are differences
in firms ESG performance among Chinese A-share
listed companies.
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Table A.1. Variables Definitions.

Variables Definitions References Data Source
Firm-level variables
LnESG Firm ESG performance, natural logarithm of firm ESG Li et al. (2018), Zhang and Bloomberg
scores Lucey (2022) Corporate
Size Firm size, natural logarithm of total asset Renetal (2((;%32)2’)2}1“ and Xu CSMAR
Age Firm age, the logarithm of year of firm listing Renetal. (2((;%)32)2’)21111 and Xu CSMAR
Roa Firm earnings capacity, the ratio of net profit to asset Ren etal. (2((;%)3;)2,)Zhu and Xu CSMAR
Lev Firm leverage, the ratio of debt to asset Ren et al. (2(2%)?2’)21111 and Xu CSMAR
Firm equity concentration, square of the ratio of the top | Ren et al. (2023), Zhu and Xu
Top3 three shares outstanding (2022) CSMAR
Firm property rights, equals one if firm is SOE, Ren et al. (2023), Zhu and Xu
Soe otherwise 0 (2022) CSMAR
City-level variables
City higher education agglomeration, which equals 1 .
Agglomeration after the city construct the university town, otherwise Or;l(l)l;lee zi;:lual
Zero.
City economic development, natural logarithm of city China City
LnGDP GDP Zhu and Xu (2022) Statistical Yearbook
. City fiscal decentralization, the ratio of city fiscal China City
Fiscal income to city fiscal expense Zhu and Xu (2022) Statistical Yearbook
Table 1. Descriptive statistics.
Variables Observation Mean Sd Min Max
Firm-level variables
LnESG 3408 3.309 0.297 2.181 4.243
Size 3408 23.07 1.175 18.32 27.12
Age 3408 2.460 0.707 0 3.367
Roa 3408 0.047 0.159 -3.164 7.445
Lev 3408 0.470 0.195 0.052 0.908
Top3 3408 0.170 0.121 0.013 0.521
Soe 3408 0.457 0.498 0 1
City-level variables
Agglomeration 1257 0.063 0.243 0 1
LnGDP 1257 7.461 0.795 5.033 10.03
Fiscal 1257 0.483 0.206 0.051 1.116

Results and Discussion
Basic Results

In this section, we will examine whether the higher
education agglomeration in UTC affects firm ESG
performance. Table 2 reports the basic results. From

column (1) to column (4), the core dependent variable
Agglomeration is positively and significantly correlated
with the core independent variable LnESG. And the
coefficient on the agglomeration in column (4) is 0.05,
suggesting that the higher education agglomeration
would significantly increase the firm ESG performance
by 5.1% (=(exp(0.05)-1)x100%) on average. Therefore,
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Table 2. Basic results.

(1) ) 3) “4)
Firm ESG performance: LnESG
Agglomeration 0.043%** 0.038*** 0.047%** 0.050%**
(4.068) (3.606) (4.260) (2.738)

City Control NO YES YES YES
Firm Control NO YES YES YES
Firm FE YES YES YES YES
Year FE YES YES YES YES
Industry-Year FE NO NO YES YES
Province-Year FE NO NO NO YES
Observations 3408 3408 3408 3408
Adj_R2 0.816 0.819 0.818 0.818

Notes: *** denotes significance at 1%, ** at 5%, and * at 10%. Firm FE is firm fixed effects. Industry-Year FE is Industry-Year
fixed effects. Province-Year FE is Province-Year fixed effects. City Control include city economic development (LnGDP), city fiscal
decentralization (Fiscal), Firm Control include firm size (Size), firm age (Age), firm earnings capacity (Roa), firm leverage (Lev),

firm equity concentration (Top3), firm property rights (Soe).

this section has found that the higher education
agglomeration will promote the firm ESG performance.
The result is similar to the finding from Sun et al.
(2021) [30], who found that education can lead CEOs to
increase corporate social responsibility.

The Parallel Trend Assumption

The DID method in model (1) should satisfy the
parallel trend assumption. Therefore, in this section, we
will follow Gutmann et al. (2023) and Xu et al. (2023)
[31, 32] in adopting the event study model to test the
parallel trend assumption. The model is as follows:

LnESGi,t =ao+ ali Agglomeration(t)

+y Xei4+ AKii 4 Oi+Nind 1 + Op.i + it
2

Where Agglomeration(t) represents year policy state
variables, this identifies the annual policy effects of
higher education agglomeration in the t year, relative to
the higher education agglomeration year. Agglomeration
(+1) identifies the policy effect of the higher education
agglomeration one year later relative to the higher
education agglomeration. As Li et al. (2016) state, this
paper considers the agglomeration (-1) as the base period.
If our model satisfies the parallel trend assumption
test, the coefficients of agglomeration (-9), ..., and
agglomeration (-2) should roughly be insignificant.
Fig. 2 shows that the coefficients of pre-policy year
variables (agglomeration (-9), ..., and agglomeration
(-2)) are roughly insignificant, indicating that our model
satisfies the parallel trend assumption test.

Mechanism Analysis

In the above discussion, we have demonstrated
that higher education agglomerations would improve
firm ESG performance. However, it is not clear how
the higher education agglomeration affects the firm
ESG performance. Intuitively, the higher education
agglomerations could provide local firms with
convenient conditions, making it easier for them to
attract and hire high-quality employees. Therefore, in
this section, we will explore whether firms located in
higher education agglomerations would have higher
human capital, hire more high-skill workers, and have
better corporate governance, which would enhance
firm ESG performance. Firstly, we will check whether
higher education agglomerations would improve firm
human capital. We measure the firm human capital
quality (InEducation) by the logarithm of the sum
of three times the master number and two times the
undergraduate number. In column (1) of Table 3, the
agglomeration is significantly negatively correlated with
LnEducation, suggesting that firms located in higher
education agglomerations will hire higher education
employees. Secondly, we will check whether human
capital agglomerations will hire more highly skilled
workers. We follow Kong et al. (2023) [33] and measure
the higher-skilled workers by firm R&D staff (LnRD
Staff). In column (2), the agglomeration is significantly
negatively correlated with the LnRD_Staff, suggesting
that the firms located in the human capital agglomeration
from college town construction will hire more high-skill
workers.

In summary, higher education agglomerations would
improve firm ESG performance by improving corporate
human capital and hiring more skilled workers.
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Coefficients on LnESG
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Fig. 2. Parallel trend assumption test.

Heterogeneity Effects of Higher Education
Agglomeration on Firm ESG Performance

In this section, we will explore the heterogeneous
effects of higher education agglomeration on firm ESG
performance from the perspectives of firm property
rights and industry technicalization. The results are
reported in Table 4. Firstly, we divided the sample
into SOEs and non-SOEs based on the firm’s property
rights. And we re-regress model (1) in two samples.
In columns (1) and (2), we found that the coefficient
of agglomeration in the SOE samples is larger and
more significant. The reason for this may be that most
higher education institutions in China are state-owned
and have close ties with the government; at the same

Table 3. Mechanism analysis.

(1 2
LnEducation LnRD_Staff

Agglomeration 0.406%** 1.161*

(3.435) (1.858)
City Control YES YES
Firm Control YES YES
Firm FE YES YES
Industry-Year FE YES YES
Province-Year FE YES YES
Observations 12261 2024
Adj_R2 0.732 0.890

Notes: Same as above Table 2

-1

T T T T T T T T T
_ 0o 1 2 3 4 5 6 7 8 9
Year relative to Agglomeration

time, SOEs usually follow government directives more
closely. Therefore, the connection and communication
between SOEs and higher education institutions are
relatively closer compared to private enterprises, which
makes the impact of higher education agglomerations
on the SOEs’ ESG performance more significant.
Secondly, to explore the impact of higher education
agglomeration on firms with different levels of industry
technicalization, we followed Wu et al. (2022) [34] and
divided the samples into high-tech firm sample and non-
high-tech firm samples, using a re-regression model (1)
based on two samples. In columns (3) and (4), we found
that the core explanatory variable, agglomeration, is
only significantly positive in a high-tech firm sample.
A possible reason is that high-tech firms have a greater
demand for high-quality labor and need to absorb fresh
graduates with innovative capabilities each year to add
new vitality to their innovation.

In summary, we found that the higher education
agglomeration from the university town construction
has a great impact on SOE and high-tech firms.

Robustness Checks

In this section, we will do some robust checks to
further support our core conclusions. The results are
reported in Table 5, Table 6, and Table 7.

Alternative Dependent Variables

Because firm ESG performance is the count-
based outcome, which would bias our estimator, we
construct the variable LnESG HSE by making an
inverse hyperbolic sine transformation for firm ESG
performance in the robust checks [35, 36] Additionally,
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following Larch et al. (2019) [37], we adopt the PPML
Model to identify the effect of higher education
agglomeration on firm ESG performance. The results

in columns (1) and (2) of Table 5 show that the higher
education agglomeration would also improve the firm
ESG performance.

Table 4. Heterogeneity effects of higher education agglomeration on firm ESG performance.

(M 2 A3) “4)
Firm ESG performance: LnESG
SOE NSOE High Ind Low Ind
Agglomeration 0.059** 0.051* 0.131%* -0.017
(2.199) (1.838) (2.410) (-0.295)
City Control YES YES YES YES
Firm Control YES YES YES YES
Firm FE YES YES YES YES
Industry-Year FE YES YES YES YES
Province-Year FE YES YES YES YES
Observations 1488 1802 4,678 4,397
Adj R2 0.821 0.828 0.558 0.544
Notes: Same as above Table 2
Table 5. Robust check 1.
(M (@) 3) “ (6))
LnESG_HSE ESG LnGI
Agglomeration 0.052%** 0.049%**
(2.715) (3.211)
Placebo2 0.018
(0.927)
Placebo4 0.009
(0.344)
Placebo6 -0.020
(-0.539)
Alternative Variable YES
PPML Model YES
Placebo Test YES YES YES
City Control YES YES YES YES YES
Firm Control YES YES YES YES YES
Firm FE YES YES YES YES YES
Industry-Year FE YES YES YES YES YES
Province-Year FE YES YES YES YES YES
Observations 3408 3408 3408 3408 3408
Adj R2 0.817 0.817 0.817 0.817

Notes: Same as above Table 2
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Placebo Test

In this section, we will do the year placebo test.
Specifically, this paper constructs the virtual policy
variable (Placebo2, Placebo4, Placebo6) by assuming
that the higher education agglomeration before the
2 (4, 6) year compares to the real higher education
agglomeration year. And the results are shown in
columns (3), (4), and (5). The coefficients on Placebo2,
Placebo4, and Placebo6 are not significant, indicating
that the improvement in ESG performance is really
caused by the higher education agglomeration.

Excluding the Impacts of Concurrent Policies

In this section, we will exclude the impacts of
concurrent policies (the Clean Air Action in 2013, CAA;
Low Carbon Cities policy from 2011, LCCP; and the
2019 Covid-19 policy) on the firm ESG performance.
Firstly, following Zhu and Xu (2022) [38], we construct
the variable CAA, measured by the intersection of the
natural logarithm of city emission reduction targets
and Post (Post is a dummy variable, which equals 1
if the year is larger than 2013). To exclude the impact
of CAA, we add the variable CAA to the model (1).
The result of column (1) shows that the core conclusion
still holds. Secondly, referring to Zeng et al. (2023)
[39], we construct the variable LCCP, measuring
that LCCP would equal 1 when city c is listed as the
LCCP cities, otherwise zero. To exclude the impact
of LCCP, we add the variable LCCP to the model (1).
The result of column (2) shows that the core conclusion
still holds. Additionally, Wuhan in China has outbroken

Table 6. Excluding the impacts of concurrent policies.

the COVID-19 pandemic in December 2019. To exclude
the impact of the COVID-19 pandemic, we restricted the
sample to before 2019. The core conclusion still holds
in column (3). Finally, we control the intersection term
of province, industry, and year fixed effect to exclude
the impact of province industry policies during the
year, such as the value-added tax (VAT) policy in 2012.
The result is shown in column (4). The core conclusion
still holds.

Other Robust Check

In this section, we will do other robust checks,
including adopting the propensity score matching
DID (PSM-DID) and controlling the impacts of city
characteristics. In the propensity score matching, we
adopt the 1:1 nearest neighbor matching method [40], the
radius matching method [41], and the kernel matching
method [42] to select more similar treatment and control
groups. In columns (1), (2), and (3) of Table 7, the results
show that our core conclusion still holds. There are
some city characteristics that would affect the firm’s
ESG performance, such as city geography, city trend,
and initial city characteristics. In column (4), we add the
intersection of city geography characteristics (altitude,
slope, and distance from the coastline) and a year
dummy to control the city geography effect. In column
(5), we further add the intersection of city dummy and
year trend to control the city trend effect. In column (6),
we further add the intersection of the city initial control
variable and year of the trend to control the initial city
characteristics effect. And all the results show that our
core conclusion still holds.

() | @ | B @
| LnESG
Agglomeration 0.050%** 0.050%** 0.054** 0.068***
(2.727) (2.775) (2.220) (2.990)
CAA YES
LCCP YES
Covid-19 YES
Prov_Ind Year FE YES
City Control YES YES YES YES
Firm Control YES YES YES YES
Firm FE YES YES YES YES
Industry-Year FE YES YES YES YES
Province-Year FE YES YES YES YES
Observations 3351 3408 2649 2706
Adj_R2 0.818 0.818 0.794 0.827

Notes: Same as above Table 2
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Table 7. Other Robust Check.

(M ) 3) “4) ) (6)
Firm ESG performance: LnESG
Agglomeration 0.065%* 0.063*** 0.063*** 0.054%*** 0.045%* 0.048**
(2.078) (3.323) (3.336) (2.900) (2.376) (2.577)
PSM-Neighbor YES
PSM-Radius YES
PSM-Kernel YES
Geography*Year YES YES YES
City Trend YES YES
Initial City Control YES
City Control YES YES YES YES YES YES
Firm Control YES YES YES YES YES YES
Firm FE YES YES YES YES YES YES
Industry-Year FE YES YES YES YES YES YES
Province-Year FE YES YES YES YES YES YES
Observations 796 2982 3015 3408 3408 3408
Adj_R2 0.812 0.821 0.820 0.817 0.817 0.819

Notes: Same as above Table 2

Conclusions and Policy Implications
Conclusions

Exploiting the Chinese university town construction
as an exogenous, quasi-natural experiment, this
paper explores whether and how higher education
agglomeration affects the firm ESG performance
with the DID method. We find that the higher
education agglomeration would improve the firm ESG
performance. This effect is more prominent in SOEs and
high-tech firms. Additionally, the potential channels for
improvement in firm ESG performance are that higher
education agglomerations would increase human capital
and hire more skilled workers.

Policy Implications

Based on the empirical research results and
analysis conclusions, we propose the following
policy implications: Firstly, Table 2 shows that higher
education agglomerations would improve the firm
ESG performance. Therefore, governments should
continue to increase planning and investment in the
construction of university towns. This includes not
only plans for new university towns but also the
upgrading and optimization of existing ones, providing
advanced educational and research facilities to
strengthen talent cultivation and scientific innovation
capabilities.

Secondly, Table 4 shows that the effect of higher
education agglomerations is more prominent in SOE
and high-tech firms. Therefore, university towns
should enhance the cultivation of high-quality talent.
Governments can encourage schools to promote the
comprehensive development of students and faculty
through course innovation, academic exchange, and
practical projects during the planning of university
towns. Emphasizing the cultivation of practical skills
and innovative thinking in students prepares them for
future entry into the business world, thus nurturing
high-quality talent with modern knowledge structures
and innovative capabilities for society.

Thirdly, Table 3 shows that higher education
agglomerations would increase human capital and
hire more skilled workers. Therefore, governments
should encourage and facilitate cooperation between
universities and various types of enterprises, especially
between state-owned and high-tech industry enterprises.
Such cooperation not only promotes the practical
application of academic research results but also
helps companies achieve breakthroughs in R&D and
technological innovation. Through diverse cooperation
models, such as joint R&D projects, internship and
employment programs, and joint research centers, these
measures will directly enhance the quality of corporate
human capital and improve corporate ESG performance.

There are heterogeneous treatment effects in our
model; future research could explore heterogeneity
effects testing following Callaway and Sant’Anna (2021)
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and Sun and Abraham (2021) [43, 44]. Our sample
focuses on publicly listed companies, future research
could examine non-listed small and micro enterprises
for a more comprehensive understanding. Our paper just
examines the impact of university town establishments
on the local firm ESG performance, future research
could consider the spillover effects of university town
establishments on the ESG performance of companies
in other cities.

Acknowledgments

We want to express our gratitude to all those who
have helped us while writing this thesis and gratefully
acknowledge the three reviewers for their helpful and
constructive comments on our work. This work was
financially supported by the 2023 Fujian Social Science
Foundation Project: Research on the Development
and Evaluation Index System of Principal Training
Achievement Tracking Based on the “Two Stages + Four
Levels” Approach (2023PX-05).

Conflict of Interest

The authors declare no conflict of interest.

References

1. MAJI S.G., LOHIA P. Environmental, social and
governance (ESG) performance and firm performance in
India[J]. Society and Business Review, 18 (1), 175, 2023.

2. FENG Z., WU Z. ESG disclosure, REIT debt financing
and firm value. The Journal of Real Estate Finance and
Economics, 67 (3), 388, 2023.

3. CEK K., EYUPOGLU 8. Does environmental, social and
governance performance influence economic performance?
Journal of Business Economics and Management, 21 (4),
1165, 2020.

4. BERG F., HEEB F., KOLBEL J.F. The economic impact of
ESG ratings. Available at SSRN, 4088545, 2022.

5. WANG Z., CHU E., HAO Y. Towards sustainable
development: How does ESG performance promotes
corporate green transformation. International Review of
Financial Analysis, 91, 102982, 2024.

6. CHEN C, SUN Y., LAN Q. JIANG F. Impacts of
industrial agglomeration on pollution and ecological
efficiency-A spatial econometric analysis based on a big
panel dataset of China’s 259 cities. Journal of Cleaner
Production, 258, 120721, 2020.

7. WU K., FU Y., KONG D. Does the digital transformation
of enterprises affect stock price crash risk? Finance
Research Letters, 48, 102888, 2022.

8. CUI M., WU X. Effects of petrochemical Industry
agglomeration and green technology Innovation on Eco-
Efficiency: an analysis based on provincial Data in China.
Polish Journal of Environmental Studies, 33 (2), 1043,
2024.

9. GROVER A., LALL S. TIMMIS J. Agglomeration
economies in developing countries: A meta-analysis.

20.

21.

22.

23.

24.

25.

.LU Y, XU C, ZHU B,

. COHEN S,

Regional Science and Urban Economics, 101, 103901,
2023.

. ZHOU K., LIU H., WANG Q. The impact of economic

agglomeration on water pollutant emissions from
the perspective of spatial spillover effects. Journal of
Geographical Sciences, 29, 2015, 2019.

. HAN Y., WANG X., ZHE C. The Impact of Economic

Agglomeration on Green Total Factor Productivity: An
Empirical Analysis from China’s Yellow River Basin.
Polish Journal of Environmental Studies, 32 (1), 61, 2023.

. WEN Y., ZHAO M., ZHENG L., YANG Y., YANG X.

Impacts of financial agglomeration on technological
innovation: a spatial and nonlinear perspective. Technology
Analysis & Strategic Management, 35 (1), 17, 2023.

. YAN Y., HUANG J. The role of population agglomeration

played in China’s carbon intensity: A city-level analysis.
Energy Economics, 114, 106276, 2022.

. LIN J, YANG S., LIU Y., ZHU Y., CAI A. The urban

population agglomeration capacity and its impact
on economic efficiency in the Yangtze River Delta
Urban Agglomeration. Environment, Development and
Sustainability, 1, 2023.

. DREMPETIC S., KLEIN C., ZWERGEL B. The influence

of firm size on the ESG score: Corporate sustainability
ratings under review. Journal of Business Ethics, 167, 333,
2020.

SUN Y. Digitalization
transformation and ESG performance: Evidence from
China. Business Strategy and the Environment, 33 (2),
352, 2024.

. TRISTANTO T.A., NUGRAHA N., WASPADA I,

MAYASARI M., KURNIATI PS. Sustainability
performance impact of corporate performance in Indonesia
banking. Journal of Eastern European and Central Asian
Research, 10 (4), 668, 2023.

. KIM K., KIM T.N. CEO career concerns and ESG

investments. Finance Research Letters, 55, 103819, 2023.
KADACH 1, ORMAZABAL G,
REICHELSTEIN S. Executive compensation tied to
ESG performance: International evidence. Journal of
Accounting Research, 61 (3), 805, 2023.

LIU X., CIFUENTES-FAURA J., ZHAO S., WANG
L. The impact of government environmental attention
on firms’ ESG performance: Evidence from China.
Research in International Business and Finance, 67,
102124, 2024.

WANG F., SUN Z. Does the environmental regulation
intensity and ESG performance have a substitution effect
on the impact of enterprise green innovation: evidence
from China. International Journal of Environmental
Research and Public Health, 19 (14), 8558, 2022.

HE X., JING Q., CHEN H. The impact of environmental
tax laws on heavy-polluting enterprise ESG performance:
A stakeholder behavior perspective. Journal of
environmental management, 344, 118578, 2023.

NIE S., LIU J.,, ZENG G., YOU J. Local government
debt pressure and corporate ESG performance: Empirical
evidence from China. Finance Research Letters, 58,
104416, 2023.

XUE Q., WANG H., BAI C. Local green finance policies
and corporate ESG performance. International Review of
Finance, 23 (4), 721, 2023.

DASGUPTA R. Financial performance shortfall, ESG
controversies, and ESG performance: Evidence from firms
around the world[J]. Finance Research Letters, 46, 102487,
2022.



Author Copy ¢ Author Copy * Author Copy ¢ Author Copy ¢« Author Copy ¢« Author Copy * Author Copy * Author Copy * Author Copy

The New Road to Sustainability: Higher Education... 11
26. LU Y., XU C, ZHU B., SUN Y. Digitalization 36. ATHOUNTON  G.B.,, HENNINGSEN A. Units
transformation and ESG performance: Evidence from of measurement and the inverse hyperbolic sine

27.

28.

29.

30.

31.

32.

33.

34.

35.

China[J]. Business Strategy and the Environment, 33 (2),
352, 2024.

REN X., ZENG G., ZHAO Y. Digital finance and
corporate ESG performance: Empirical evidence from
listed companies in China. Pacific-Basin Finance Journal,
79, 102019, 2023.

LI C, BA S., MA K., XU Y., HUANG W., HUANG N.
ESG rating events, financial investment behavior and
corporate innovation. Economic Analysis and Policy, 77,
372, 2023.

ZHANG D., LUCEY B.M. Sustainable behaviors and firm
performance: The role of financial constraints’ alleviation.
Economic Analysis and Policy, 74, 220, 2022.

SUN H., ZHU J., WANG T., WANG Y. MBA CEOs and
corporate social responsibility: Empirical evidence from
China[J]. Journal of Cleaner Production, 290, 125801,
2021.

GUTMANN J.,, NEUENKIRCH M., NEUMEIER F. The
economic effects of international sanctions: An event
study. Journal of Comparative Economics, 51 (4), 1214,
2023.

XU J.,, WANG Y., LIU W. Green to health: The impact
of environmental regulation on health status. Sustainable
Cities and Society, 98, 104839, 2023.

KONG G., HUANG J., LIU S. Digital transformation and
within-firm pay gap: Evidence from China. Emerging
Markets Finance and Trade, 59 (6), 1748, 2023.

WUK., YOU K., REN H., GAN L. The impact of industrial
agglomeration on ecological efficiency: An empirical
analysis based on 244 Chinese cities. Environmental
Impact Assessment Review, 96, 106841, 2022.
BELLEMARE M.F., WICHMAN C.J. Elasticities and the
inverse hyperbolic sine transformation. Oxford Bulletin of
Economics and Statistics, 82 (1), 50, 2020.

37.

38.

39.

40.

41.

42.

43.

44,

transformation. The Econometrics Journal, 24 (2), 334,
2021.

LARCH M., WANNER J., YOTOV YV, ZYLKIN T.
Currency unions and trade: A PPML re-assessment
with high-dimensional fixed effects. Oxford Bulletin of
Economics and Statistics, 81 (3), 487, 2019.

ZHU J.,, XU J. Air pollution control and enterprise
competitiveness—A re-examination based on China’s Clean
Air Action. Journal of Environmental Management, 312,
114968, 2022.

ZENG S., JIN G., TAN K., LIU X. Can low-carbon city
construction reduce carbon intensity? Empirical evidence
from low-carbon city pilot policy in China. Journal of
Environmental Management, 332, 117363, 2023.

DORR J.O., LICHT G., MURMANN 8. Small firms and
the COVID-19 insolvency gap. Small Business Economics,
58 (2), 887, 2022.

ZHANG Y., LI J., TAO W. Does energy efficiency affect
appliance prices? Empirical analysis of air conditioners
in China based on propensity score matching. Energy
Economics, 101, 105435, 2021.

FAN F., ZHANG X. Transformation effect of resource-
based cities based on PSM-DID model: An empirical
analysis from China. Environmental Impact Assessment
Review, 91, 106648, 2021.

CALLAWAY B., SANT’ANNA P.H.C. Difference-in-
differences with multiple time periods[J]. Journal of
Econometrics, 225 (2), 200, 2021.

SUN L., ABRAHAM S. Estimating dynamic treatment
effects in event studies with heterogeneous treatment
effects[J]. Journal of Econometrics, 225 (2), 175, 2021.



