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In this study, drawing on firm life cycle theory, we focus on the corporate
performance of Environmental, Social, and Governance (ESG) engagement via
financial stress and consider the moderate effect of transparency, financial slack,
and environmental uncertainty. The industry-year fixed effects panel regression
analysis is executed based on the data including 11,742 firm-year observations for
1,486 Chinese A-share listed companies from 2010 to 2020. The results show that
ESG performance can significantly improve corporate performance at all life cycle
stages, especially when the corporate is in the growth stage. Moreover, the
mechanism analysis shows that the financial risk mediates the relation between
ESG performance and corporate performance for the corporates in the growth and
maturity stages. The association between ESG and corporate performance is more
pronounced when corporate information disclosure quality is high. Moreover,
financial slack moderates and undermine the association between ESG and
corporate performance in the maturity stages. Similarly, for the maturity and
decline stages of corporate, environmental uncertainty moderates and
undermines the association between ESG and corporate performance. Besides
offering scientific evidence for the role of ESG ratings in relieving financial
pressure and promoting corporate performance in growth and maturity stages,
the results can also inform the regulators and/or investors of the benefit of engaging
in corporates sustainability transition, which has implications for both the success of
the regulatory regime and the advancement of long-term investment philosophy.
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1 Introduction

The economic outcome of corporates’ Environmental, Social, and Governance performance
(ESGP) has become one of the hottest research aspects in the current global management and
financial fields (Friede et al., 2015; Yu et al., 2018; Kim and Lyon, 2015; Skarmeas and Leonidou,
2013; Huang, 2021; Bruna et al., 2022). Through ESG practice, corporates involve
environmental, social, and governance factors into their management and operation
processes. By improving ESGP, companies can effectively alleviate information asymmetry
(Siew et al., 2016; Cui and Liu, 2018), build their reputation (Jeffrey et al., 2019), gain support
from stakeholders (Weber, 2014; Huang, 2021), and promote corporate performance (Friede
et al., 2015; Gao and Han, 2020). However, scholars who take the opposite view on corporate
ESG construction argue that corporate investment in ESG activities may not make profits in the
short term but instead restrict the flexibility of the corporate operating capital (Skarmeas and
Leonidou, 2013), then expanding the exposure to financial risks, and ultimately damages the
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interests of shareholders (Kim and Lyon, 2015). Besides, as a corporate
strategy, the role of ESG in different life cycle stages of a firm has
received inadequate attention in the literature.

Firm life cycle theory suggests that the firm is like a living
organism, which also goes through different stages such as birth,
growth, maturity, and decline (Miller and Friesen, 1984; Adizes, 1990;
Dickinson, 2011). Prior studies show that corporates have disparate
operating environments and financial conditions to differ across the
life cycle stages, corporates require to adopt corresponding business
strategies (Anthony and Ramesh, 1992; Atif et al., 2022), and strategies
of ESG practices and ESG disclosure are no exception. Corporates
need to dynamically adjust the relationship between input of ESG
practices and financial outcomes according to their firm life cycle,
therefore they can adapt to the current trend of sustainable
development transformation, meanwhile meet the cash flow
requirements for their development strategy. This study attempts to
fill this gap in the literature by investigating the relationship between
ESGP, financial risk, and corporate performance throughout the three
stages of the life cycle.

Corporations in the growth stage are in the face of more market
competition pressure, and have fewer resources at their disposal and
not fully standardized management systems (Jawahar and
McLaughlin, 2001), and their main development goal is to improve
profitability. In contrast, corporates that are entering the maturity
stage are usually relatively well positioned in the market and have the
willingness and ability to engage in ESG activities more than only
pursue profit. Conversely, corporates entering a decline stage have less
organizational flexibility (Adizes, 1979), and shareholders will focus
more on safeguarding their interests and less on the stakeholders’
interests. It is more relevant to study the relationship between ESGP
and corporate performance at the dynamic level than at the static level,
i.e., whether ESG activities will cause financial stress in different life
cycle stage; does ESGP always enhance the performance of corporates
at different life cycles?

Therefore, based on the theory of firm life cycle, this study explores
the differences between ESGP, financial risks, and corporate
performance in different life cycles and the reasons for their
existence. The industry-year fixed effects panel regression analysis
is executed based on the data including 11,742 firm-year observations
for 1,486 Chinese A-share listed companies from 2010 to 2020. To
control for heteroscedasticity, we correct the standard errors for the
clustering of residuals at the firm level. Besides, considering the
endogeneity that may bias our results, we adopt lagged regression
and an instrumental variable (IV) approach that uses two-stage least
squares (2SLS) regression analysis. The rest of the paper is organized
as follows: Section 2 is the literature review and research hypothesis;
Section 3 is the research design; Section 4 is the empirical analysis and
hypothesis testing; Section 5 is the research conclusion and discussion
of this study.

2 Literature review and hypotheses
development

2.1 ESG and corporate performance

The existing literature has not reached a consensus regarding
the relationship between ESG and corporate performance; in
general, the current academic community believes that adverse

ESG events in corporates will harm their performance (Krüger,
2015). Through ESG disclosure, companies can effectively enhance
the transparency, reduce the degree of corporate information
asymmetry, and further enhance investors’ long-term
investment interests in companies (Cui et al., 2018). According
to the signal theory, the active disclosure of information by listed
companies reflects their ability of operation, which clearly sending
positive signals to the capital market. Also, through ESG
information disclosure, corporates can effectively built their
reputation among relevant stakeholder groups, and release their
strategic intentions for sustainable development to the outside
world (Jeffrey et al., 2019). In addition, ESG activities can also
improve the organizational and management capabilities of
corporates. Companies with better ESGP are also more
attractive to employees, and employees have a higher sense of
identity and belonging to that company (Weber, 2014; Huang,
2021). The research of Zhu and Tan, (2022) shows that ESG rating
can significantly improve the green innovation ability of corporates
by reducing financing constraints and improving managers’
environmental awareness (Ali et al., 2022; Hussain et al., 2022).
Therefore, this leads us to the first hypotheses as follows:

Hypothesis 1: There is a negative relationship between ESGP and
corporate performance.

2.2 ESG and corporate financial risk

The impact of ESG on corporate financial risks can be mainly
explained via corporate governance and financing capacity. On one
hand, the ESG governance concept can promote the dispersion of
corporate stock equity and gender balance in management, and
diversifying corporate equity can effectively improve the risk-
taking level of the company (Faccio et al., 2011), and an
excellent organizational structure can ensure scientific corporate
decision-making. Meanwhile, management diversification can also
improve corporate risk management. Companies led by male CEOs
are usually willing to invest in projects with higher risks (Faccio
et al., 2016), while a higher proportion of female board members
can effectively promote the inhibitory effect of ESGP on corporate
financial risks (Shakil, 2021). In addition, ESG disclosure by
corporates can effectively reduce the risk of financial
irregularities (Yuan et al., 2022). Corporates that attach
importance to ESG activities can also reduce possible business
contingencies, such as a lower probability of being prosecuted
(Hong and Liskovich, 2015), a stronger adaptive capacity, and
lower chance to face stock price crash (Andersson et al., 2012; Lins
et al., 2017; Broadstock et al., 2020).

On the other hand, improving their ESGP, corporates can
effectively enhance their attractiveness in the capital market.
Higher ESGP would lead to lower both corporate equity financing
costs (El Ghoul et al., 2011) and debt financing cost (Raimo et al.,
2021). Due to the environmental protection and green financial
concept, banks are more inclined to issue loans to corporates that
disclose CSR information (Xu et al., 2021; Fu et al., 2022), the quality of
non-financial information disclosed by corporates is positively
correlated with the actual value of corporates. Also, considering the
legitimacy of corporates (Hong and Kacperczyk, 2009), especially in
European and American capital markets, institutional investors are
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keener to invest in companies with better CSR performance (Graves
and Waddock, 1994; Mahoney and Roberts, 2007). Moreover,
corporates’ participation in ESG activities is positively related to
the issuance of green bonds and their own credit ratings (Flammer,
2021). The less attention a corporate pays to ecological protection, the
lower its credit rating will be, and the higher its debt financing cost will
be (Zerbib, 2019). This leads us to the second hypothesis:

Hypothesis 2: Financial risk mediates the relation between ESGP
and corporate performance.

2.3 ESG, financial risk, corporate
performance, and firm life cycle

The firm life cycle theory holds that for corporates in different life
cycle stages, their environment, structure, strategy formulation, and
decision-making methods are different (Miller and Friesen, 1984;
Adizes, 1990; Dickinson, 2011). With their continuous
development, corporates’ earning capacity gradually decreases,
while the probability of business changes gradually increases (Lev
and Zarowin, 1999). There are more than 20 definitions and
determinants standards of firm life cycle now (Miller and Friesen,
1984; Adizes, 1990), scholars such as Drazin and Kazanjian. (1990)
believe that using three-level (growth, maturity, and decline) or four-
level (start-up, growth, maturity, and decline) classification criteria
can more accurately measure the life cycle of a corporate (Drazin and
Kazanjian, 1990). For the listed corporates, the start-up stage is usually
combined with the growth stage, and therefore they go through only
three stages: growth, maturity, and decline. Considering the
distribution hypothesis problems caused by using the single
indicator method and comprehensive indicator method, as well as
the possible errors caused by profitability indicators (Spence, 1981;
Wernerfelt, 1985; Anthony and Ramesh, 1992), Dickinson (2011)
adopts operating cash flow, investment cash flow, and financing cash
flow to comprehensively judge the firm life cycle perspective
(Dickinson, 2011). As a vital issue in corporates’ current long-term
development strategy, ESG also requires a detailed analysis of different
life cycles (Anthony and Ramesh, 1992).

There are few studies on the ESGP of growing companies.
Although growing corporates have the advantages of higher
development flexibility and faster operating income growth,
meanwhile, their low market negotiation ability and low policy
influence also limit their development. Due to the lack of a sound
management mechanism and resources, corporations in the growth
and growth stages focus more on solving current development
problems and rarely take the initiative to fulfill corporate social
responsibility (Retolaza et al., 2009). On the other hand, Desa and
Basu’s research shows that obtaining financing is critical for
corporates in the growth stage to grow and develop (Desa and
Basu, 2013). Corporates in the growth stage have a higher degree
of information asymmetry in the capital market due to their novel
technology or profitability model, making it more difficult to raise
external financing (Vogt, 1994), and making ESG disclosures can
enhance investors’ interest in the Corporates, which in turn can lead to
a relatively stable financial position.

Corporates at maturity stage have the characteristics of large
production scale and diversified business scope, and have already
occupied a certain position in the market (Edwards, 1955;

Hoskisson et al., 1993). Compared with growth stage companies,
mature companies are usually under more pressure from society
and need to improve their legitimacy by disclosing non-financial
information (Dorfleitner et al., 2015; Drempetic et al., 2020). At the
same time, mature companies are more willing to invest capital in
ESG activities to obtain long-term benefits in the future. Research
by Drempetic et al. (2020) also shows that firm size is positively
correlated with firm ESGP (Drempetic et al., 2020). However,
according to the free cash flow theory, mature companies are
prone to over-investment when their financial conditions are
relatively relaxed (Jensen, 1986; Triantis, 1994; Saravia, 2014),
and the ESG disclosure of corporates may alleviate the agency
problem faced by mature corporates.

Corporates in the decline stage usually experience a decrease in
sales and a decline in market share. Due to the lack of new profit
growth points, corporate cash flow shrinks. Compared with
companies in the growth and mature stages, companies in decline
stage are more likely to face financial distress (Ang and Smedema,
2011). However, to find new profitability, companies in decline stage
are urgently required to invest a lot of money to develop new products
and conduct operational promotion (Mourdoukoutas and Stefanidis,
2021). The expanding capital demands on the expenditure side of
corporates and the obstacles faced by the financing side will make
themmore cautious in choosing investment targets. ESG activities will
bring greater capital pressure on them, and corporates facing
increasing survival pressure may not be able to undertake social
responsibilities.

In general, we believe that corporates have different business
objectives and encounter different risks at different life cycle stages,
the impact of ESG in different life cycle stages has not been fully
discussed. Therefore, the following hypotheses are proposed in this
paper:

Hypothesis 3a: For corporates at the growth stage, financial risk
cannot mediate the relation between ESGP and corporate
performance.

Hypothesis 3b: For corporates at the maturity stage, financial risk
mediates the relation between ESGP and corporate performance.

Hypothesis 3c: For corporates at the decline stage, financial risk
cannot mediate the relation between ESGP and corporate
performance.

3 Research design

3.1 Data collection

Based on data availability, this study uses the annual panel data of
Chinese A-share listed companies from 2010 to 2020 as the study
sample. Except for the Huazheng ESG data from the Wind database,
we obtain all other financial data from China Stock Market &
Accounting Research database (CSMAR). To ensure the validity of
data, samples are screened according to the following principles: (1)
samples of corporates with irregular transactions were excluded; (2)
samples of corporates in the financial industry and real estate industry
are excluded; (3) samples of corporates with asset-liability ratio greater
than 1 were excluded; (4) samples with missing values on regression
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variables were excluded. Therefore, a total of 11,742 firm-year
observations for 1,486 firms were finally obtained. In addition, to
reduce the influence of outliers on the empirical results, all continuous
variables in the paper are winsorized at the 1% and 99% quantiles.

3.2 Measurements

3.2.1 Corporate performance
Table 1 shows the definition of all variables in this study. Following

previous study, we use Tobin’s Q ratio as the proxy to measure
corporate performance (Uotila et al., 2009; Horváthová, 2010).
Tobin’s Q ratio reflects the investor-to-business comprehensive
evaluation of development prospects. Since stock market value
changes are forward-looking and relatively difficult to be controlled
by managers, Tobin’s Q index, based on market expectations, is robust
in measuring corporate performance.

3.2.2 ESGP
In this study, we use the Huazheng ESG rating index to measure

the ESGP of Chinese list corporates. Huazheng ESG rating system is
one of the widely used ESG rating systems during academic research
and for investing in China. Compared with other Chinese ESG rating
systems, the Huazheng ESG rating has the advantages of wide
coverage, early rating time, and high update frequency. By
collecting data from various sources such as social responsibility
reports, ESG reports, regulatory websites, and media information,
Huazheng has divided the ESGP of Chinese corporates into 9 grades
from C to AAA, and we assigned the 9 grades of C ~ AAA as 1–9 in
order in the empirical test of this study.

3.2.3 Corporate financial risk
We use the Altman Z-Score (Z-Score) calculated based on

accounting data proposed by Altman (1,698)as a proxy to quantify
the corporate financial risk (Altman, 1968). The Z-Score are widely
used in the assessment of corporate financial risk of listed companies
(Laeven and Levine, 2009; Gang et al., 2019). The smaller the Z-score
of the sample firms, the greater the financial risk of the firms, and
conversely the smaller the financial risk. The Z-Score model for public
firms is as follows:

Z = 1.2 (Working capital/Total assets) +1.4 (Retained earnings/
Total assets) +3.3 (EBIT/Total assets) +0.6 (Market value of equity/
Book value of total liabilities) +0.999 (Sales/Total assets).

3.2.4 Firm life cycle
In this study, we use cash flowpatterns developed byDickinson, (2011),

which utilize three cash flow types (operating, investing, financing) as a
proxy to divide the firm life cycle into 5 stages, which are introduction,
growth, mature, shake-out, and decline. Three cash flow types can take a
positive or negative sign which results in 8 possible combinations, and each
cash flow combinations represent the corporate status. For example, when a
corporate with a negative operating cash flow, positive investment cash
flow, and positive financing cash flow, that means the corporate relies on
borrowing money to maintain production and operation, and its financial
condition may have deteriorated, which belongs to the decline stage. In
addition, considering that China’s A-share listed companies have passed the
introduction stage, following previous research, this paper incorporated the
introduction stage into the growth stage, meanwhile incorporating the
shake-out stage into the decline stage, thus dividing the listed companies
into three stages: growth stage, mature stage, and decline stage. The cash
flow characteristics of each stage are shown in Table 2.

TABLE 1 Definition of variable.

Type Variable name Notation Measure Source

Dependent Corporate performance Tobin’s Q Market capitalization divided by book value CSMAR

Independent ESG Performance ESG Huazheng ESG rating indicators Wind

Mediator Corporate financial risk Z-Score Altman-Z indicator CSMAR

Moderator Information disclosure
quality

DQ List corporate information disclosure rating from Chinese Stock Exchange CSMAR

Financial slack FS The equity liability ratio divided by the current ratio Authors’ own
calculations (AOC)

Environmental uncertainty EU Standard deviation of the sales revenue of the sample corporates in the past five years after
excluding the normal growth part and industry adjustment

AOC

Control Size of firm Size The logarithm of the company’s total assets CSMAR

Corporate ownership SOE State-owned Corporates (SOE = 1); Non-state-owned Corporates (SOE = 0) CSMAR

Age of firm Age Take the logarithm of the current year minus the year the company went public and then
add 1

CSMAR

Leverage Lev Total company liabilities divided by total company assets CSMAR

Growth of corporate Grow Operating income growth rate CSMAR

Institutional investor
shareholding

INST Institutional investors’ shareholding in total shares CSMAR

Ownership concentration TTH Shareholding ratio of top ten shareholders CSMAR
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3.2.5 Control variables
The link between ESG and corporate performance may be influenced

by several other variables that we need to control for. Following previous
research, we included several control variables, which are related to
corporate characteristics, financial status, and corporate governance,
including (1) Size of firm (Size); (2) The nature of the corporate
(SOE); (3) Age of firm (Age); (4) Leverage (Lev); (5) Growth of
business (Grow); (6) Institutional investor shareholding ratio (INST);
(7) Equity concentration (TTH). In addition, year-fixed effects and
industry-fixed effects are added to the model.

3.3 Research methodology

To test the mediation effect of financial risk on the relationship
between ESGP and corporate performance, this study refers to the
approach provided by Baron and Kenny (1986), the following steps
establishing the mediation test:

Firstly, we conduct the regression model between ESG and
corporate performance below:

CPit � α + β1ESGit + Controlit + θt + θn + εit (1)
Secondly, we conduct the regression model between ESG and

financial risk below:

Zscoreit � α + β2ESGit + Controlit + θt + θn + εit (2)
Thirdly, we conduct the regression model between ESG、financial

risk, and corporate performance below:

CPit � α + β3ESGit + β4Zscoreit + Controlit + θt + θn + εit (3)
Moreover, for test moderate effect, we conduct the modified

regression model below:

CPit � α + β5ESGit + β6Zscoreit + β7ESGit × Zscoreit + Controlit + θt

+ θn + εit

(4)

Among these formulas, the subscript t represents the year, i represents
the corporate. This study focuses on the coefficient β1, which reflects
the impact of ESG on corporate performance. Besides, when
coefficient β1 is significant, the indirect mediation effect is equal to
the product of coefficient β2× β4, and the direct mediation effect is the
coefficient β3. We estimate the model using ordinary least squares
(OLS) with industry and year fixed effects, θt represents the year
effects, θn represents the industry effects. To control for
heteroscedasticity, we correct the standard errors for the clustering
of residuals at the firm level.

4 Empirical result and discussion

4.1 Estimation method

We carry out F-test, unit root test (Fisher test), Wald and Wooldridge
test on panel data respectively, and the results in Tables 3, 4 show that the
data of sample has strong individual effect, autocorrelation, and
heteroscedasticity. After the Hausman test on the data, we choose to use
the fixed effect model to estimate the data, and use the company level
clustering robust standard error to reduce the impact of the variance of the
disturbance term on the empirical results.

4.2 Descriptive statistics

Table 5 reports the descriptive statistical results of the main
variables. The Tobin’s Q mean value of the sample corporates is

TABLE 2 Cash flow patterns of firm at different life cycle stages.

Predicted sign Growth Mature Decline

Introduction Growth Mature Shake-out Shake-out Shake-out Decline Decline

Cash flow of operating activities - + + - + + - -

Cash flow of investing activities - - - - + + + +

Cash flow of financing activities + + - - + - + -

TABLE 3 Autocorrelation and heteroscedasticity test.

Test Statistic p-value

Hausman test chi2 (19) = 397.90 0.0000

Wald test chi2 (1,488) = 1.4e+37 0.0000

Wooldridge test F (1,1408) = 1,002.983 0.0000

TABLE 4 Stability test.

Variable Chi-square statistic p-value

Tobin’s Q 36.3778*** 0.0000

ESG 31.8982*** 0.0000

Z-Score 28.8776*** 0.0000

TA 35.2597*** 0.0000

Age 54.8585*** 0.0000

Grow 51.1199*** 0.0000

Lev 32.7320*** 0.0000

INST 40.4302*** 0.0000

TTH 27.2771*** 0.0000
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2.295, the variance is 1.884, and themedian is 1.747, indicating that the
overall value level of the sample corporates in the financial market is
high. The average ESG rating of the sample corporates is 6.299, the
standard deviation is 1.057, and the median is 6, which proves that the
ESG rating of the sample corporates is between BB-AA. At the same
time, we divide the samples into three groups: growth stage, maturity
stage, and decline stage according to the division standard of corporate
life cycle stages, and test the significance of the mean difference
between the groups on the main variables. As shown in Table 6,
the ESG rating of corporates in the maturity stage is the highest,
followed by the growth stage and the decline stage. Financial risk is
significantly higher for corporates in the growth stage relative to
corporates in the maturity and decline stages. In addition,
corporates in the maturity and decline stages have higher corporate
performance relative to corporates in the growth stage.

4.3 Analysis of main regression results

4.3.1 ESG and corporate performance
Table 7 shows the regression results between ESGP and

corporate performance. Column (1) in Table 7 uses the full
sample data for the regression formula, and columns (2), (3)
and (4) use the data of three sub-samples: growth stage,
maturity stage and decline stage. It can be seen from Table 7
that the regression coefficient between ESGP and corporate
performance is 0.150 under the full sample data, and it is
significant at 1% level. Thus, this result rejects Hypothesis 1,
which shows that ESGP is positively relate to corporate

performance, which is consistent with previous research (G
Friede et al., 2015; Yu et al., 2018; Ali et al., 2019). In addition,
the regression results of the models in columns (2) (3) and (4) show
that the regression coefficients of ESGP and corporate performance
of corporates in different life cycles are positive, and significant at
1% level. By further distinguishing the regression results of samples
in different life cycle stages, it can be found that there is a significant
positive correlation between ESGP and corporate performance in
both growth, maturity, and decline stages of the firm, and the
positive promotion of ESGP in the growth stage are the largest.
Although growth corporates face high financing constraints and
weak customer base (Basu and Parker, 2001; Wu et al., 2008), they
are usually more innovative and flexible. Investors are more willing
to provide financial support to growing corporates to make profits
as soon as possible (Saravia, 2014). The ESGP of corporates in the
growth stage enhances investors’ confidence in them (Hong and
Kacperczyk, 2009), and the positive effect of ESGP on the financing
ability of corporates is further amplified, which is consistent with
the previous study results of Gangi et al., (2020).

4.3.2 The mediation effect of corporate financial risk
We refer to Baron and Kenny’s (1986) method to test the

intermediary mechanism of corporate financial risk. Table 8 shows
the regression results using the full sample data. The regression results
in column (2) show that the regression coefficient of ESGP on
corporate financial risk (Z-score) is 0.325, which is significantly
positive at the 1% level, indicating that ESGP significantly reduces
corporate financial risk. At the same time, in the regression results in
column (3), the regression coefficient between corporate financial risk
(Z-score) and corporate performance is significantly positive at 1%
level, which indicates that reducing corporate financial risk has a
positive effect on corporate performance. Since the regression
coefficients of β1; β2,; β3 are significant, it can be judged that there
is a mediating effect of financial risk in the process of affecting
corporate performance by ESGP according to the stepwise test
mechanism. ESGP improves corporate financial performance by
reducing corporate financial risk, and the original Hypothesis 2 is
accepted. To ensure the robustness of the mediating effect, whether the
product of β2; β3 is equal to 0 is tested by using the Sobel (1982)
method as well as the Bootstrap sampling method (1,000 times of
sampling) (Sobel, 1982; Mallinckrodt et al., 2006). Both the direct and
indirect effect are significantly different from 0, which is consistent
with the above results.

4.3.3 The mediation effect of corporate financial risk
in different life cycles

In this section, we test whether corporate financial risk can play a
mediating role in the process of affecting corporate performance by

TABLE 5 Descriptive statistics.

Variable N Mean Sd Min P50 Max

Tobin’s Q 11742 2.295 1.884 0.233 1.747 10.49

ESG 11742 6.299 1.057 3 6 9

Z-Score 11742 5.369 5.915 0.148 3.459 37.27

TA 11742 21.97 1.074 19.95 21.86 25.13

Age 11742 2.761 0.385 1.486 2.808 3.466

Grow 11742 0.198 0.402 −0.499 0.129 2.499

Lev 11742 0.391 0.193 0.0490 0.383 0.840

Soe 11742 0.225 0.417 0 0 1

TTH 11742 58.42 14.15 24.22 59.73 86.74

INST 11742 39.11 24.59 0.183 39.76 87.18

TABLE 6 Descriptive statistics at different life cycle stages.

Variable Firm life-cycle stages T-statistic

Growth (5,492) Mature (4,209) Decline (1996) Growth-mature Mature-decline Decline-growth

Tobin’s Q 2.205 2.379 2.315 −4.566*** 1.2299 2.289**

ESG 6.301 6.365 6.161 −2.975*** 6.8903*** −5.135***

Z-Score 4.255 6.361 6.172 18.677*** 1.0284 14.083***
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ESGP under different life cycles. Table 9 presents the results of
mediation test, only the coefficient of ESG and Z-Score in columns
(8) is not significant. This shows that the mediating effect of corporate
financial risk is only exist for the corporates at the growth andmaturity
stages, meanwhile, the results of the Sobel test and Bootstrap test also
verify this conclusion, therefore Hypotheses 3b, Hypotheses 3C are
accepted and Hypothesis 3a is rejected. The reason for this

phenomenon may be that corporates in the decline stage are
usually less competitive in the market (Loderer et al., 2017), and
their reduced profitability leads to a deterioration of their financial
situation (Roe, 2021), and investing the ESG project with poor short-
term return rate of expenditure may elevate the financial pressure on
corporates (Kim and Lyon, 2015; Bruna et al., 2022). Also, corporates
in the decline stage usually do not conform to the investment
propensity of institutional investors because of low efficiency, and
the contribution of ESGP to the enhancement of their financing ability
is diminished (Dahlquist and Robertsson, 2001; Cumming and Johan,
2010).

4.3.4 Endogenous check
Further, we use lagged regression as well as an instrumental

variable (IV) approach to avoid the bias from endogeneity.
Firstly, we regress independent variables by using one-, three-,

and five-period lagged ESG variables to test the impact of changes
in ESGP on a corporate’s future performance. Test results in
Table 10 shows that there is a significant positive relationship
between ESG lagged variables still and corporate performance,
which is consistent with the benchmark regression. It indicates
that corporate performance is affected by past ESGP and ESGP has
a long-term contributory effect.

Secondly, high-performance corporate may have more disposable
capital to invest in ESG activities, thereby causing a two-way causal
problem. This paper according to the research by Benlemlih and Bitar,
2018, and uses the mean of ESG ratings of all listed firms within the
province where the corporate is incorporated (ESG_IV1) and the
mean of ESG ratings of firms in the same industry (ESG_IV2) as
instrumental variables. The reasons for selecting both as instrumental
variables are that: First, firms in close geographical proximity may be
influenced by the same policies and regulations and develop similar

TABLE 7 Basic regression results.

Variable All Growth Mature Decline

(1) (2) (3) (4)

Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q

ESG 0.150*** 0.167*** 0.122*** 0.105***

(0.022) (0.025) (0.031) (0.033)

Constant 15.988*** 14.754*** 14.614*** 20.126***

(0.766) (0.748) (1.128) (1.249)

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

R-square 0.448 0.481 0.421 0.518

Adjusted R2 0.446 0.477 0.416 0.509

N 11742 5,492 4,209 1996

Empirical p-value

Growth-Mature 0.007***

Mature-Decline 0.347

Decline-Growth 0.068*

Note: (1) * * *, * * and * are significant at the level of 1%, 5% and 10% respectively, and the T value in brackets (based on the clustering robust standard error at the company level); (2) “Empirical

p-value” is used to test the significance of the difference in ESG variable coefficients between sub sample groups, and is obtained by bootstrap 2000 times.

TABLE 8 The mediation effect of corporate financial risk.

(1) (2) (3)

Tobin’s Q Z-Score Tobin’s Q

ESG 0.150*** 0.336*** 0.086***

(0.022) (0.073) (0.017)

Z-Score 0.189***

(0.008)

Constant 15.988*** 28.261*** 10.648***

(0.766) (2.527) (0.634)

Industry Yes Yes Yes

Year Yes Yes Yes

R-square 0.448 0.427 0.650

Adjusted R2 0.446 0.425 0.649

N 11742 11742 11742

Sobel test (Z) 7.338***

Bootstrap (1,000) 7.76***
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ESG management preferences due to their similar economic, political,
and competitive environments, however, the means of ESG rating of
corporates across the province are not related to individual corporate
performance; Second, corporates in the same industry have strong
similarities in production and operation, and the industry own

attributes affect the attitude of corporates in that industry toward
ESG, but the means of ESG rating of all corporates in the industry are
not related to the performance of individual corporate. Therefore, we
use the two-stage least squares (2SLS) to test the instrumental variables
ESG_IV1 and ESG_IV2. In Table 11, column (1) shows the first-stage
regression results, and column (2) shows the second-stage regression
results, which indicates that the hypothesis that instrumental variables
are unidentified and weak instrumental variables can be rejected, and
the instrumental variables are exogenous. Meanwhile, the regression
results of the second stage show that ESGP is significantly positively
correlated with corporate performance, which is consistent with the
above conclusions.

4.3.5 Robustness check
We conduct two additional tests to improve the robustness of

the obtained results. First, considering that there may be a
misestimate in using a single indicator to reflect corporate
performance, this part uses two corporate financial
performance indicators: return on assets (ROA) and return on
net assets (ROE), to replace Tobin’s Q as the measurement of
corporate performance. The results in Table 12 show that the
coefficients of ESG on ROA and ROE are significantly positive at
the 1% level, indicating that ESGP can still improve corporate
performance.

Second, to avoid the controversy of using a single agency to
compile the index, we use the Rankins ESG rating (ESG_H) to
measure the company’s ESGP. This rating system is widely used
for CSR rating and ESG rating in China. It uses the nine-level
evaluation index of C-AAA to measure the ESGP of Chinese
A-share listed companies. We assign the rating results as 1-9 in
turn. Table 13 reports the regression results between ESG_H and

TABLE 9 The mediation effect of corporate financial risk in different life cycles stages.

Growth Mature Decline

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Tobin’s Q Z-Score Tobin’s Q Tobin’s Q Z-Score Tobin’s Q Tobin’s Q Z-Score Tobin’s Q

ESG 0.167*** 0.221*** 0.114*** 0.122*** 0.456*** 0.039 0.105*** 0.133 0.084***

(0.025) (0.058) (0.020) (0.031) (0.120) (0.024) (0.033) (0.134) (0.026)

Z-Score 0.239*** 0.183*** 0.156***

(0.012) (0.009) (0.012)

Constant 14.754*** 20.942*** 9.754*** 14.614*** 28.924*** 9.308*** 20.126*** 39.934*** 13.908***

(0.748) (1.984) (0.602) (1.128) (3.683) (0.977) (1.249) (4.730) (1.061)

Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year 0.481 0.422 0.677 0.421 0.446 0.645 0.518 0.467 0.689

R2 0.477 0.418 0.674 0.416 0.441 0.642 0.509 0.456 0.683

R2_A 5,492 5,492 5,492 4,209 4,209 4,209 1996 1996 1996

Sobel test(Z) 4.264*** 5.804***
1.225

Bootstrap (1,000) 4.22*** 5.66***
0.202

TABLE 10 Lagged effect results.

(1) (2) (3)

Tobin’s Q Tobin’s Q Tobin’s Q

L.ESG 0.120***

(0.022)

L3.ESG 0.106***

(0.026)

L5.ESG 0.069**

(0.031)

_cons 13.617*** 14.357*** 15.083***

(0.784) (0.876) (1.017)

Controls Yes Yes Yes

industry Yes Yes Yes

year Yes Yes Yes

r2 0.438 0.456 0.419

r2_a 0.436 0.453 0.415

N 9,930 7,138 4,941
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corporate performance at different firm life stages. Except for the
recession stage (only 84 samples), the ESG_H coefficients of the
regression of the whole sample and the sub-samples of the
growth stage and the mature stage are significantly positive at
least at the 5% level, which is consistent with the above
conclusions too.

5 Additional test

5.1 Analysis of non-linear relationship
between ESG and corporate performance

To further explore the non-linear relationship between ESGP
and corporate performance, this part adds the quadratic term
(ESG2) of ESGP to formula (1) for regression. The Table 14
shows that the regression using the full sample data reveals that
after adding the quadratic term, ESGP is still significantly positively
correlated at 1% level. The coefficient on ESG2 is significantly
positive at the 1% level, which indicates that there is a U-shaped
relationship between ESG and corporate performance implying
there is an extreme value for the promotion of corporate
performance by ESG. When the ESG rating exceeds this extreme
value, corporate performance increases more with the
improvement of ESG rating. At the same time, columns (2), (3)
and (4) show the regression results using different life cycle sub
samples. The coefficients on ESG and ESG2 are least significant at
the 5% level, which also proves that there is a non-linear
relationship between ESGP and corporate performance at any
stage of the firm life cycle.

5.2 The moderate effect of corporate
information disclosure quality

At present, Chinese corporates’ ESG ratings greatly rely on the
corporates’ ESG and CSR reports disclosed by corporates themselves,
meanwhile the China Securities Regulatory Commission (CSRC) has
not yet issued a unified ESG information disclosure standard.
Therefore, the quality of corporate information disclosure will
greatly affect the trust of stakeholders in the ESG rating of
corporates which then impacts the investment interest of investors.
To test the moderate effect of the quality of corporate information
disclosure, we use the four-grade rating index of the Shanghai Stock

TABLE 11 Test results of IV.

First stage Second stage

ESG Tobin’s Q

ESG 0.157**

(0.068)

ESG_IV1 0.861***

(0.075)

ESG_IV2 0.788***

(0.046)

_cons −10.786 15.994***

(0.675) (0.765)

Controls Yes Yes

Industry Yes Yes

Year Yes Yes

R-square 0.218 0.448

Adjusted R2 0.215 0.436

Kleibergen-Paap rk LM (χ2) 150.04***

Cragg-Donald Wald F (χ2) 244.77

Hansen J statistic (χ2) 0.2075

N 11928 11928

TABLE 12 Replacement of independent variables.

All Growth Mature Decline All Growth Mature Decline

(1) (2) (3) (4) (5) (6) (7) (8)

ROA ROA ROA ROA ROE ROE ROE ROE

ESG 0.009*** 0.007*** 0.008*** 0.010*** 0.017*** 0.014*** 0.014*** 0.021***

(0.001) (0.001) (0.001) (0.002) (0.002) (0.003) (0.003) (0.004)

Constant −0.239*** −0.138*** −0.279*** −0.424*** −0.616*** −0.403*** −0.701*** −0.882***

(0.027) (0.022) (0.031) (0.049) (0.049) (0.056) (0.069) (0.122)

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes Yes Yes

R2 0.251 0.212 0.327 0.242 0.175 0.133 0.233 0.201

R2_A 0.248 0.206 0.321 0.227 0.172 0.126 0.226 0.185

N 12235 5,686 4,335 2,152 12235 5,686 4,335 2,152

Frontiers in Environmental Science frontiersin.org09

Gao et al. 10.3389/fenvs.2023.1105077

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2023.1105077


Exchange and Shenzhen Stock Exchange on the quality of information
disclosure of listed companies as the proxy variable (DQ) of the quality
of corporate information disclosure (A = excellent, B = good, C = pass,
D = fail). Also, considering the heterogeneity of the firm life cycle, data
of three sub samples of growth, maturity, and decline are used for
regression. The results in Table 15 show that the higher the degree of
truthful, accurate, complete, timely, and fair disclosure of information
by listed companies, the more acceptable the ESGP by relevant
stakeholders. Adequate corporate information transparency
represents good internal management (Forker, 1992) and it also
compensates for the disadvantaged position of investors due to
information asymmetry (Luo et al., 2019). The higher the degree of

investors’ trust in corporate ESG disclosure, the greater the
improvement of ESGP on corporate performance.

5.3 Themoderate effect of corporate financial
slack

Previous research has found that in the face of the complex
and changeable external business environment, corporates often
adopt conservative financial policies and retain certain excess
financial resources to deal with risks (Guo et al., 2020). We use
the equity liability ratio divided by the current ratio to measure
the financial slack (Xiaofang, 2017). The degree of financial slack
of a corporate reflects its financial flexibility, which is the ability
of a corporate to meet its capital needs with low risk. Table 16
shows that the coefficient of the interaction term (ESG*FS)
between ESG and financial slack in the full sample regression
is significantly negative, which indicates that the impact of
corporate financial slack on the relationship between ESG and
corporate performance has a significant negative moderate effect.
In other words, for corporates with low financial freedom and
weak ability to meet their own capital needs, ESG has a greater
role in promoting corporate performance. ESG can effectively
improve the ability of corporates with low financial freedom to
raise funds from outside, thus reducing the dependence of
corporates on internal financing. Further distinguishing
between different life cycle stages, for the mature corporates,
financial slack has a significant negative moderate effect which
might imply that although mature corporates have a strong
ability to obtain capital (Brody and Ehrlich, 1998), excessive
levels of corporate financial flexibility lead to slack
management and increased agency costs (Triantis, 2000).
However, at the growth and decline stages, the situation of
high financing constraints and poor financial liquidity,

TABLE 13 Replacement of dependent variables.

All Growth Mature Decline

(1) (2) (3) (4)

Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q

ESG_H 0.333*** 0.550*** 0.334** −0.382

(0.118) (0.199) (0.155) (0.312)

_cons 17.024*** 18.596*** 16.179*** 16.021***

(2.532) (3.321) (3.778) (5.290)

Controls Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

R2 0.390 0.514 0.359 0.564

R2_A 0.359 0.437 0.299 0.435

N 555 192 279 84

TABLE 14 Non-linear test results.

All All Growth Mature Decline

(1) (2) (3) (4) (5)

Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q

ESG 0.150*** 0.157*** 0.170*** 0.126*** 0.127***

(0.022) (0.023) (0.025) (0.031) (0.039)

ESG2 0.054*** 0.060*** 0.050*** 0.047**

(0.012) (0.014) (0.017) (0.021)

Constant 15.988*** 16.176*** 15.066*** 14.794*** 20.078***

(0.766) (0.760) (0.744) (1.118) (1.234)

Controls Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes

R2 0.448 0.450 0.483 0.423 0.520

R2_A 0.446 0.448 0.479 0.417 0.510

N 11742 11742 5,492 4,209 1996
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corporates be compelled to execute relatively conservative
financial policies to keep redundant financial resources which
can buffer the risks caused by sudden changes in the external
environment.

5.4 The moderate effect of environmental
uncertainty

Previous studies have shown that business strategies are closely
related to the market environment in which the corporate is operate
(Ward and Lewandowska, 2008). When the business environment is
order and stable, the corporate is usually better able to confirm the
current market situation and make correct business decisions.
Otherwise, the corporate will pay more adaptation cost. We use the
fluctuation of corporate sales as the proxy of environmental
uncertainty (EU), which is the standard deviation of the sales
revenue of the sample corporates in the past five years after
excluding the normal growth part and industry adjustment (Ghosh
and Olsen, 2009; Shen and Yu Peng, 2012). The higher the EU value,
the stronger the environmental uncertainty faced by the corporate.
Table 17 shows that environmental uncertainty has a significant
weakening and restraining effect on the impact of ESG on
corporate performance. For corporates with low operating
environment uncertainty, ESG has a greater role in promoting
corporate performance. This indicates that when the business
environment is uncertain, the competition among corporates is
more intense, which makes them reduce their investment in ESG,
loosening the close connection between the corporate and relevant
stakeholders, which eventually affects the corporate performance. On
the contrary, when the business environment is stable, the competitive

pressure on the corporate is less, and has the spare power to invest in
the ESG field to improve the corporate image. For growth stage
corporates, due to the higher flexibility in business strategies,

TABLE 15 The moderate effect of corporate information disclosure quality.

All Growth Mature Decline

(1) (2) (3) (4)

Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q

ESG 0.147*** 0.156*** 0.115*** 0.126***

(0.022) (0.024) (0.032) (0.038)

DQ 0.163*** 0.170*** 0.154*** 0.157**

(0.035) (0.041) (0.054) (0.063)

ESG*DQ 0.152*** 0.145*** 0.152*** 0.138***

(0.026) (0.034) (0.038) (0.040)

Constant 16.105*** 14.916*** 14.768*** 20.036***

(0.754) (0.736) (1.116) (1.222)

Controls Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

R2 0.454 0.486 0.426 0.523

R2_A 0.452 0.482 0.421 0.512

N 11742 5,492 4,209 1996

TABLE 16 The moderate effect of corporate financial slack.

All Growth Mature Decline

(1) (2) (3) (4)

Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q

ESG 0.163*** 0.178*** 0.132*** 0.110***

(0.022) (0.026) (0.031) (0.034)

FS 0.097*** 0.083*** 0.076** 0.127***

(0.020) (0.021) (0.030) (0.046)

ESG* FS −0.035*** −0.022 −0.057*** −0.013

(0.012) (0.014) (0.015) (0.020)

Constant 17.004*** 15.250*** 15.275*** 21.209***

(0.831) (0.770) (1.190) (1.327)

Controls Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

R2 0.442 0.477 0.417 0.512

R2_A 0.440 0.473 0.411 0.502

N 11917 5,526 4,247 2090

TABLE 17 The moderate effect of environmental uncertainty.

All Growth Mature Decline

(1) (2) (3) (4)

Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q

ESG 0.136*** 0.143*** 0.096*** 0.123***

(0.023) (0.026) (0.032) (0.037)

EU 0.013 0.015 0.011 −0.002

(0.026) (0.028) (0.044) (0.038)

ESG*EU −0.044** −0.037 −0.071** −0.038*

(0.019) (0.031) (0.032) (0.021)

Constant 17.008*** 14.466*** 15.833*** 21.585***

(0.807) (0.776) (1.075) (1.479)

Controls Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

R2 0.452 0.488 0.420 0.531

R2_A 0.450 0.482 0.412 0.519

N 8,709 3,958 3,078 1,627
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corporate can better adjust the direction of operation in complex
business environments.

6 Conclusion

Under the comprehensive green and low-carbon transformation,
Chinese corporates’ promotion of ESG construction is one of the most
vital ways to achieve high-quality and sustainable development. Based
on firm life-cycle perspective, and using the data of 1,486 Chinese
A-share listed companies from 2010 to 2020, we analyze the dynamic
relationship among ESGP, corporate financial risk, and corporate
performance at different life cycle stages, and consider the
moderating effect of internal and external factors. The results of
the study passed the robustness test (substitution variable method)
and endogenous test (lagged regression and IV method).

Overall, this finding provides several contributions to the
literature. First, this study diverse the economic consequences of
ESGP literature with firm life cycle theory, which provides new
evidence to support ESGP on promoting corporate performance in
both growth, mature, and decline stages. But we also find that, for the
corporate at the decline stage, investing in ESG activities or ESG
practices might take up internal resources and increase financial
pressure. Second, this study focuses on the economic consequences
of Chinese corporates’ ESGP, which enriches the research on ESGP in
developing countries. Third, this paper also analyzes the heterogeneity
of corporate ESGP with different internal and external conditions,
including the extent of information disclosure quality, financial slack,
and environmental uncertainty, which extend the strands of ESG
literature.

This study also offers several practical implications. First, this
study provides evidence of shift in business managers’ view of ESG,
establishes ESG awareness in the early stage of development, and then
realizes “profit with meaning”. Second, the regulatory authorities
should strengthen the guidance on the ESG practice and
information disclosure of corporates. While further improving the
ESG disclosure system of listed companies, regulators should also
launch the ESG information disclosure management opinions of
SMEs, thereby cultivating the concept of sustainable development
at the initial stage of corporate construction. Third, investors should
establish a sustainable investment philosophy as early as possible,
compared with financial return, the performance for corporate
fulfillment of consumer, environmental and social responsibilities is
supposed to have a greater proportion of impact on the investment
decisions making. Especially for the growth corporates with a high
information asymmetry, ESGP could show the potential for the
development of corporates in the capital market.

This study also has some limitations. First, this paper uses the
Huazheng ESG rating to measure the ESG performance of corporates,
although this study has conducted robustness tests with Rankins ESG

rating, there still exists rating divergence from different rating agencies
on the same corporate. In future research, we will further consider the
moderating effect of ESG rating divergence on ESG rating. Second,
considering the difficulties of data collection, this paper chooses
China’s A-share listed companies as the research samples, the
empirical results may nevertheless be affected by selection bias.
Therefore, it is necessary to expand the study samples to SMEs,
and further explore the ESG cognition, performance, and economic
consequences of SMEs.
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