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Abstract: Most scholars focus on the unidirectional positive or negative impact of ESG
performance on financial performance, with few studies analyzing the bidirectional causal
relationship between corporate ESG performance and its financial performance. The article
adopts the PVAR model to consider the ESG performance and financial performance of
sample companies as endogenous variables, and conducts systematic generalized moment
estimation, impulse response function analysis, and variance decomposition analysis.
Research has shown that good ESG performance contributes to improved financial
performance, and there is a positive synergistic effect between ESG performance and
financial performance.Therefore, companies need to integrate their responsibility practices
with their business models, viewing them as strategic tools for sustainable development; The
government's mandatory regulation needs to be combined with enterprise self-regulation to
form a mixed regulatory model, making it an institutional guarantee for the high-quality
development of the capital market.

Keywords: ESG performance, Financial performance, Two-way synergistic effect, PVAR
model.

1. Introduction

Under the "Principles of Responsible Investment,” ESG (Environmental, Social, Governance) has
become a recognized proxy for corporate social responsibility, influencing investment decisions.
However, the link between ESG performance and financial performance remains unclear. Recent
studies suggest a two-way causal relationship, termed the "benign/vicious cycle," with meta-analyses
indicating that good ESG performance positively correlates with financial performance, reflecting a
"virtuous circle." Yet, research demonstrating negative causality is limited.Many studies overlook
potential endogenous issues, raising questions about their robustness. Factors like sample selection
and analysis methods significantly influence this correlation, leaving a definitive conclusion elusive.

This paper analyzes A-share listed companies from 2011 to 2020 using the PVAR model to test
the correlation between ESG and financial performance. It validates that better ESG performance
correlates with improved financial outcomes and demonstrates a positive synergistic effect,
highlighting the importance of considering both dimensions in corporate strategy [1].

© 2025 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).
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2.  Literature review and hypothesis
2.1. Synergy between ESG performance and financial performance

After over fifty years of exploration, a consensus has emerged in academia: there is a relationship
between corporate ESG efforts and economic returns. While this connection may not always be
significant, companies are not penalized for positive actions. Research indicates that strong ESG
performance can enhance financial performance, but only firms with good returns have the surplus
resources to invest in ESG activities[2-3]. Some scholars suggest a bidirectional causal relationship
between ESG performance and financial performance. ESG accountability can enhance financial
performance, while good financial performance ensures the necessary resources for fulfilling ESG
responsibilities|[4-5].This bidirectional relationship, known as the positive/negative synergy
hypothesis, has been partially validated. Chinese scholars have examined this correlation in the A-
share capital market, confirming a positive synergistic effect between ESG performance and financial
performance, similar to increasing returns.According to the theory of idle resources and capital supply,
firms need strong financial performance to undertake ESG responsibilities, as only those with good
returns can invest in ESG activities[6]. ESG performance often results from both active motivation
and passive requirements. On one hand, ESG activities can provide significant resources and
competitive advantages, motivating firms to fulfill their responsibilities. On the other hand, especially
for listed companies, institutional and normative pressures compel them to perform ESG duties to
maintain legal status.Firms with strong financial performance possess the motivation and ability to
absorb the extra costs associated with ESG, enhancing their capacity to secure scarce resources in the
future. For instance, in the environmental dimension, good financial performance enables investments
in environmental protection technology, optimizing management activities. In the social dimension,
it allows for charitable donations, attracting talent, and protecting employee rights[7-8]. In corporate
governance, strong financial performance encourages shareholders to invest in ESG activities,
prompting management to act more responsibly toward stakeholders. In the long run, good financial
performance not only supports ESG responsibilities but also helps firms obtain strategic resources
and competitive advantages, promoting sustainable development and further enhancing financial
performance, thus creating a "virtuous circle"[9-10].

Based on the above analysis, this article proposes H2 and its three sub hypotheses:

H2: There is a positive correlation between a company's ESG performance and financial
performance towards synergistic effects.

H2a: There is a relationship between environmental dimension (E) performance and financial
performance positive synergy effect.

H2b: There is a relationship between social dimension (S) performance and financial performance
positive synergy effect.

H2c: There is a relationship between governance dimension (G) performance and financial
performance positive synergy effect.

3. Methods
3.1. Sample selection and data sources

Selecting A-share listed companies from 2011 to 2020 as research subjects, and after excluding
samples with missing data, a total of 1629 observation samples were obtained. The financial data of
the sample companies are all sourced from the CSMAR database, while the environmental and social
dimensions are sourced from the Hexun.com corporate social responsibility report rating database;
Retrieve relevant data from the database based on the proposed 8 variables and organize them. The
dimension data of corporate governance is calculated by constructing a governance indicator system,
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and its basic data comes from the Guotai An database. In addition, to control the influence of extreme
values, all data were truncated at the 1% percentile. There may also be inconsistent data levels in the
annual financial reports of enterprises. This phenomenon is mainly due to Guotai An's use of OCR
technology to convert annual reports into structured data. During this process, the manual verification
may not be sufficient, resulting in frequent data errors[11].

3.2. Variable setting

For financial performance (CFP), return on total assets (ROA) and return on equity (ROE) are adopted
as proxy variables of accounting performance according to the common practice of academic
circles.At the same time, TobinQ value (Tobin Q) and price-to-book ratio (PB) are used as proxy
variables of market performance[12-13].

For ESG performance (ESGP), this paper uses the environmental performance score and social
performance score in Hexun. com's corporate social responsibility report rating as proxy variables for
the environmental and social performance of sample companies.

Subsequently, drawing on the practices of other scholars,eight indicators were selected to construct
a governance indicator system, including the shareholding ratio of the largest shareholder (Top1l), the
shareholding ratios of the second to tenth largest shareholders (Top2-10), whether there is a parent
company (Parent), whether it is listed on other markets (HB_Share), the proportion of independent
directors (Indratio), the shareholding ratio of executives (Mana), and the general manager whether
the two positions of chairman are held by the same person (Dual) and the nature of equity (State), and
using principal component analysis to determine the first principal component as a proxy variable for
the performance of corporate governance dimensions. After obtaining the scores of the three sub
dimensions of the sample company's performance, the weighted average is taken as the overall ESG
performance (ESG) of the sample company.

3.3. Research methods

The empirical analysis of this study adopts panel vector autoregressive model. This is a model based
on multiple regression equations, which follows the advantages of the Vector Auto-regression (VAR)
model in time series, that is, all variables in the model are regarded as endogenous variables without
presupposing the causal relationship between variables, and the influence of the lag term of all
variables is considered. The difference between PVAR model and traditional panel regression model
is that PVAR model combines the method characteristics of VAR model with panel data, and can
effectively solve the problem of individual heterogeneity by using the methods of system generalized
moment estimation (SGMM), impulse response function (IRF) and variance decomposition (FEVD),
and considers the time delay of variables, which can reflect the dynamic interaction among
variables[14].

In order to use PVAR model to verify whether there is a two-way causal relationship between ESG
performance and financial performance based on positive/negative cooperativity hypothesis, models
(1) and (2) are constructed:

CFP =a+B,ESGP, 4 + 14 + & 14 (1)
ESGP,; =a+ B,CFP, 4 + 14 + &4 (2)

Among them, TobinQ, PB, ROA, and ROE are used to measure financial performance (CFP); ESG
represents the performance of environmental (E), social (S), and corporate governance (G)
dimensions, as well as overall (ESG) accountability; I represents the sample company, t represents
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the year; u; represents a specific fixed effect of the explained variable, while ¢ and t —1 are
random perturbation terms.

4, Results and discussion
4.1. Descriptive statistics

Descriptive statistics are made on the main variables, and the results are shown in Table 1. E
(Environment): A rating in the environmental dimension that reflects a company's performance in
environmental protection.S (Social): A rating in the social dimension that reflects a company's
performance in fulfilling its social responsibilities.G (Governance): A rating in the governance
dimension that reflects a company's performance in corporate governance.ESG: A comprehensive
evaluation of environmental, social, and governance aspects that reflects the overall ESG
performance of a company.TobinQ: Tobin's Q ratio is a commonly used financial indicator used to
measure the ratio of a company's market value to its replacement cost.PB: Price to Book ratio, which
is the ratio of stock price to book value per share. ROA: Return on Assets, refers to the percentage of
after tax profits earned by a company from its total assets to its total assets.ROE: Return on Equity,
refers to the percentage of after tax profits earned by a company from shareholder equity to
shareholder equity. From the overall ESG performance, the average value is 8.429, which is low, and
there is a big gap between the maximum value and the minimum value, indicating that the ESG
performance of the sample companies is uneven[18]. The ESG performance of the sample companies
varies greatly, especially in the environmental and social dimensions, while the overall performance
in the governance dimension is better. In terms of financial performance, Tobin's Q and the average
return on equity are relatively high, indicating that these companies are performing well in terms of
market value and shareholder returns. A large standard deviation indicates significant differences in
performance between different companies in these dimensions. From the perspective of
subdimensions, the performance of both environmental and social dimensions and corporate
governance dimensions is not ideal, and there is a big gap. From the perspective of financial
performance, the standard deviation of both accounting indicators and market performance indicators
is large, and the difference between the maximum value and the minimum value is also large[15].

Table 1: Descriptive Statistics

Variable  Sample Size  Average Value Staf!d?rd Minimum Maximum
Deviation Value value
E 16290 1.835 5.140 0.000 30.000
S 16290 5.085 4.885 -15.000 30.000
G 16290 18.366 5.654 -2.262 40.637
ESG 16290 8.429 3.240 -1.967 23.507
TobinQ 16290 1.961 1.313 0.846 8.648
PB 16290 3.095 2.734 0.494 18.442
ROA 16290 0.039 0.058 -0.191 0.216
ROE 16290 0.068 0.114 -0.513 0.361

4.2. Unit Root Test

Before using the PVAR model for statistical regression of sample companies, to avoid possible bias
in the regression results of panel data, it is necessary to perform unit root tests on the panel data to
ensure the stationarity of each variable. Three testing methods, LLC, IPS, and ADF Fisher, were used
to perform unit root tests on the model variables, and the results are shown in Table 2.
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Table 2: Unit Root Test
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- Y S 3™ 230.367°(  75.415°(0 43.5727(0 79.474™(0
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Note: The numbers in parentheses are P-values; *, * * And xx represent passing the test at confidence levels of 10%, 5%, and 1%,
respectively.

75.819™°  -50.842™ -17.710%*%*  -27.458™
(0.000) (0.000) (0.000) (0.000)

Table 2 shows that the four proxy variables of financial performance (TobinQ, PB, ROA, ROE)
and the four proxy variables of performance (E, S, G, ESG) all passed the LLC test, IPS test, and
ADFFisher test at a significant level of 1%. Based on this, it can be considered that all variable
sequences are stationary.

4.3. PVAR model estimation results

Due to the consideration of time effects in the PVAR model, it is necessary to obtain various variables
The optimal lag order of the quantity to ensure the validity of the model estimation results. Root
According to the information criterion, when the optimal lag order of the variable is determined to be
1, the model has better parameter estimation results.

ESG performance and market performance. Firstly, using generalized moment estimation
estimation method for panel data. ESG performance of sample companies the regression results with
market performance are shown in Table 3.

Table 3: Tobin's Q value and regression of ESG and various dimensional variables

Variable TobinQ ESG Variable TobinQ ESG

L.TobinQ 0.685""(22.62) 0.367"(9.10) L.TobinQ 0.734"(21.55) 1.168""(12.96)
L.ESG 0.039"7(10.47) 0.626"(38.60) L.ESG 0.002""(2.65) 0.520™"(31.62)

Variable TobinQ ESG Variable TobinQ ESG

L. TobinQ 0.736™"(21.74) 0.2677"(3.16) L.TobinQ 0.66977(22.96)  -0.004(-0.13)
L.ESG 0.014™"(5.68) 0.2127(9.89) L.ESG 0.079***(10.56) 0.800""(35.22)

Note: The number in parentheses represents the value of t, the same applies below

From Table 3, it can be seen that when Tobin's Q value is the dependent variable, the coefficient
between ESG lagged by one period and the current Tobin's Q value is significantly positively
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correlated at the 1% level, and the coefficient between Tobin's Q value lagged by one period and the
current Tobin's Q value is significantly positive. At the same time, when ESG is the dependent
variable, the Tobin Q value lagged by one period has a significant positive coefficient on the current
ESG at the 1% level, and the lagged ESG still has a significant positive coefficient on the current
ESG. In addition, there is a significant positive correlation between the environmental and social
dimensions and Tobin's Q value. However, in the dimension of corporate governance, lagging
governance performance by one period can significantly improve the Tobin Q value of the current
period, while lagging Tobin Q value by one period has a negative impact on current governance
performance and is not significant. Similarly, will when the price to book ratio (PB) is regressed with
ESG and various dimensions of performance as explanatory variables, it shows results similar to
Tobin's Q value (due to space limitations, the results are not shown).

ESG performance and accounting performance as shown in Table 4, when the return on assets
(ROA\) is used as the dependent variable, the coefficient of lagged ESG to current ESG is 0.632,
which is significantly positive at the 1% level. The coefficient of lagged ROA to current ROA is also
significantly positive at the 1% level. When ESG is used as the dependent variable, the coefficient of
lagged ROA to current ESG is also significantly positive at the 1% level. Moreover, the coefficient
of lagged ESG for the current period is still significantly positive. The positive correlation between
ROA and environmental, social, and governance dimensions remains significant. Similarly, when the
return on equity (ROE) is regressed with ESG and other dimensional variables as dependent variables,
similar results to ROA are presented (limited by space, results are not shown). Thus, H1, H2, and
their three sub hypotheses have been preliminarily validated, indicating a significant positive
correlation between financial performance and ESG and its sub dimensions. Unlike market
performance, there is a significant bidirectional promotion relationship between accounting
performance and corporate governance dimensions.

Table 4: ROA, ESG, and regression of various dimensional variables

Variable ROA ESG Variable ROA E
L. ROA 0.356***(19.92) 2.333***(4.09) L.ROA 0.375***(22.45) 12.949***(11.08)
L.ESG  0.001***(4.13) 0.632***(36.61) L.E 0.000***(1.65)  0.517***(31.62)
Variable ROA S Variable ROA G
L. ROA 0.371***(21.79) 1.646***(2.03) L.ROA 0.363***(21.08) 2.453***(4.49)
L.S 0.000***(2.62)  0.211***(9.19) L.G 0.002***(4,13)  0.780***(32.54)

4.4. Impulse Response Function (IRF) Analysis

The impulse response function in the PVAR model can reflect the dynamic impact that a specific
variable in the model will have on its later stages and other variables when it is subjected to external
shocks, thus characterizing the interaction between variables in the future period. By conducting 200
Monte Carlo simulations over the next 10 periods to generate relatively stable confidence intervals,
an impulse response function was obtained to analyze the dynamic interaction between ESG
performance and financial performance.

4.4.1. ESG performance and market performance

The Tobin Q value and the impulse response functions of ESG and its various dimensions are shown
in Figure 1. From Figure 1(a), it can be seen that when ESG is positively impacted by one unit, it will
have a gradually increasing positive promoting effect on Tobin's Q value, and will reach a maximum
value of 0.11 in the second period in the future, gradually approaching O thereafter. However,
although the impact has decreased, it will still show significant positive effects in the next 10 periods.
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This indicates that good ESG performance contributes to the improvement of market performance,
and a positive impact on current ESG will have a similar positive effect on subsequent ESG, but will
continue to decline and approach zero. Similarly, when Tobin's Q value is positively impacted by one
unit, the overall ESG performance will have a gradually increasing positive promoting effect, until
reaching a maximum value of 0.41 in the next two periods, and then gradually decreasing and
approaching 0. This indicates that the improvement of current market performance can have an impact
on future ESG The performance of fulfilling responsibilities has a positive impact, and the positive
impact on Tobin's Q value in the current period will have a positive impact on subsequent Tobin's Q
values, but the impact will continue to decrease. Similarly, as shown in Figures 1(b), (c), and (d),
when the performance of environmental (E), social(S), and governance(G) dimensions is positively
impacted, it will have a positive promoting effect on Tobin's Q value, but this effect will gradually
weaken. In addition, the price to book ratio is related to ESG and its various dimensions of impulse
response functions, as well as Tobin's Q value the results are similar.

4.4.2. ESG performance and accounting performance

In the impulse response function of return on total assets(ROA)and ESG and its various dimensions,
when ESG is positively impacted by one unit, it will gradually enhance the positive promotion effect
on ROA in the initial stage, and show a significant positive impact in the next 10 periods, indicating
that a good ESG performance statement can help improve accounting performance. However, this
impact is significantly weaker than market performance, but a positive impact on current ESG will
have the same positive impact on subsequent ESG, and will continue to decline and approach zero.
Similarly, when ROA is positively impacted by a unit, the positive promotion effect of overall ESG
performance will continue to decline and approach zero, but still show a positive promotion effect,
indicating that the improvement of current accounting performance can also have a positive impact
on future ESG performance. Similarly, when the performance of environmental(E), social(S), and
governance (G)dimensions is positively impacted ROA will have a positive promoting effect, but this
effect will gradually weaken. The impulse response trends of return on assets(ROA), return on equity
(ROE), ESG, and various dimensions are similar to Tobin's Q value, showing a dynamic interaction
between the two variables. In short,ESG performance can effectively enhance financial performance
in the coming period; Meanwhile, financial performance will also have a positive impact on ESG
performance. Compared to accounting performance, the mutual positive promotion effect between
market performance and ESG performance is particularly significant. Thus, H1 and H2 have been
validated once again.
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Impulse-responses for 1 lag VAR of TobinQ E
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Figure 1: ROA, ESG, and regression of various dimensional variables

4.5. Variance Decomposition (FEVD) Analysis

To further clarify the long-term dynamic relationship between ESG performance and financial
performance, variance decomposition analysis is used to evaluate the degree of mutual influence
between the two variables by analyzing the variance contribution rates of each variable. By
decomposing the variance of the three periods (SQ)(10th, 20th, and 30th),it can be seen that the
variance decomposition results of the 20th and 30th prediction periods are basically consistent (see
Tables 5 and 6).This indicates that in the long run, the explanatory power of inter variable shocks
remains relatively stable.

It can be seen that both financial performance and ESG and sub dimensional performance have
the greatest contribution to their own performance. From the perspective of market performance, after
entering a stable state, ESG and its sub dimensional performance have a promoting effect on them,
and market performance also supports the improvement of ESG performance. There is a positive
synergistic effect between the two (see Table 5). Similarly, after entering a stable state, accounting
performance and similar positive synergies still exist in the performance of ESG and its sub
dimensions (see Table 6). However, overall, compared to accounting performance, the positive
synergy effect between market performance and ESG is more significant, which is consistent with
the conclusions drawn from impulse response analysis.
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Table 5: Tobin's Q value, ESG, and variance decomposition of various dimensions

Variable SQ TobinQ ESG Variable SQ TobinQ E
TobinQ 10 0.956 0.046 TobinQ 10 0.999 0.001
ESG 10 0.099 0.899 E 10 0.206 0.794
TobinQ 20 0.954 0.046 TobinQ 20 0.999 0.001
ESG 20 0.101 0.899 E 20 0.208  0.792
TobinQ 30 0.954 0.046 TobinQ 30 0.999 0.001
ESG 30 0.101 0.899 E 30 0.208 0,792
Variable SQ TobinQ S Variable SQ TobinQ G
ESG 10 0.994 0,006 TobinQ 10 0.787  0.213
S 10 0.011 0.989 Q 10 0.003  0.997
ESG 20 0.994 0.006 TobinQ 20 0.773  0.227
S 20 0.011 0.989 Q 20 0.003  0.997
ESG 30 0.994 0.006 TobinQ 30 0.773  0.227
S 30 0.011 0.989 Q 30 0.003  0.997

Table 6: ROA, ESG, and Variance Decomposition of Various Dimensions

Variable SQ ROA ESG Variable SQ TobinQ E
ROA 10 0.992 0.008 ROA 10 0.999 0.001
ESG 10 0.038 0.962 E 10 0.206  0.794
ROA 20 0.992 0.008 ROA 20 0.999 0.001
ESG 20 0.038 0.962 E 20 0.208 0.792
ROA 30 0.992 0.008 ROA 30 0.999 0.001
ESG 30 0.038 0.962 E 30 0.208 0,792

Variable SQ TobinQ S Variable SQ ROA G
ROA 10 0.999 0,001 ROA 10 0.965 0.035

S 10 0.057 0.943 G 10 0.008  0.992
ROA 20 0.999 0.001 ROA 20 0.965 0.035
S 20 0.057 0.943 G 20 0.008  0.992
ROA 30 0.999 0.001 ROA 30 0.965 0.035
S 30 0.057 0.943 G 30 0.008  0.992

4.6. Robust Test
4.6.1.Granger causality test

From the perspective of market performance, the performance of corporate governance dimensions
is a one-way Granger cause of Tobin's Q value and price to book ratio; From the perspective of
accounting performance, the return on total assets is a one-way Granger cause in the environmental
dimension, ESG is a Granger cause in the return on net assets, and the remaining accounting
performance variables are mutually Granger causes with ESG and its sub dimensional variables. The
results of Granger causality analysis are also consistent with the regression results of panel data,
indicating a mutually reinforcing causal relationship between financial performance and ESG
performance (limited by space, results not listed).
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4.6.2. Replace proxy variables

Replace the rating data of the corporate social responsibility report of Hexun.com with the rating
results of the Huazheng ESG evaluation system. Due to the fact that Huazheng ESG rating only
provides an overall performance score, only the PVAR model regression is conducted between
financial performance and overall ESG performance. The results show that the unit root test, impulse
response function analysis, variance decomposition, and Granger test based on Huazheng ESG
evaluation data (see Table 7) are basically similar to the results of the empirical analysis section and
have passed the robustness test.

Table 7: Robustness test of Huazheng ESG data

Variable H_TobinQ H_ESG Variable H_PB H ESG
Lh_TobinQ  0.706+x#(20.79) 0.061x+x(4.52)  L.h_PB 0&23}6*53* 0-8’2.32)**
sme omean P e B G
Variable H _ROA H_ESG Variable H_ROE H_ESG
T B SmoG e
s v s S

5. Conclusion

This study analyzes A-share listed companies from 2011 to 2020 using the PVAR model, treating
ESG performance and financial performance as endogenous variables. The findings include: first,
better ESG performance correlates with improved financial performance across environmental, social,
and governance dimensions. Second, strong ESG performance enhances financial performance,
particularly in market performance, indicating ESG factors are now mainstream in investment
decisions. Third, a positive synergistic effect exists between ESG and financial performance,
especially in environmental and social dimensions. Corporate governance shows a significant
bidirectional relationship with accounting performance and a unidirectional relationship with market
performance. Stakeholders should recognize the value-added information from corporate ESG
activities for investors.
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