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The global pressure to reduce carbon emissions on high-carbon-emitting

economies has intensified significantly in recent years. However, these

efforts’ effect on the firm’s financial performance (FP) has been a major

concern. This research investigates the relationship between environmental

performance (EP) and FP of Chinese firms considering the effect of the COVID-

19 outbreak. Data was collected from Refinitiv DataStream and span the period

of 2017–2020. In addition to the fixed-effects regression, the novel dynamic

panel bootstrap corrected fixed effects and panel corrected standard errors

methodswere utilized to test the hypotheses. Obtained results revealed two key

findings. First, there is weak evidence that higher EP increases firms’ FP. Second,

the relationship between EP and FP is positive in times of economic distress,

meaning that firms must continue investing in environmentally ethical and

sustainable projects during the crisis. Our empirical findings extend the existing

literature by showing that even in times of crisis, such as COVID-19, an

environmentally friendly business model positively affects the firm’s financial

structure. We discuss the policy recommendations implied by our findings for

investors, business owners, managers, and officials in the conclusion section.
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1 Introduction

Effects of climate change on the welfare of humanity pushed environmental concerns

to the top of governments’ agendas. Ensuring sustainable global growth has become one of

the most important goals of the international community in recent decades. For this

purpose, governments signed the Paris climate agreement in 2015 and the Glasgow

climate pact in 2021 (UNFCCC, 2022). The main target of these efforts was to limit the

effects of global warming by holding the increase of global temperature to below 2°C.

Reducing greenhouse gas emissions (GHGs), especially carbon emissions, are required to

limit the temperature increase (UNFCCC, 2022). These developments have increased

international pressure on high carbon-emitting countries (Alam et al., 2019). As the

highest carbon-emitting country, China set ambitious goals to meet the targets of
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international treaties. Besides, in line with China’s state policy,

Chinese companies have been spending significant efforts to

switch to a more environmentally friendly production model.

Although these efforts are inevitable for sustainable growth, the

financial burden of this transformation process for the firms is an

important concern. The financial difficulties experienced by

companies during the COVID-19 period have intensified these

concerns significantly. In times of financial distress, following

environmentally sensitive policies may cease to be the priority of

companies. Based on these concerns, our study reconsiders the

relationship between environmental performance (EP) and

financial performance (FP) of companies during the COVID-

19 period.

Firms play a major role in carbon emissions through the

energy use needed to produce goods and services. Pressures from

governments and policymakers drove corporations to minimize

their carbon footprint and better their EP (Alam et al., 2019). The

effect of increasing the EP of companies on their FP is an

important field of study in the literature. Theoretically, the

natural resource-based view theory claims that corporations

with higher environmental activities will have a competitive

advantage over those without environmental policies and

efforts (Hart, 1995). However, supporters of the neoclassical

economic theory argue that an increase in EP leads to

increasing costs, which will hinder the FP (Palmer et al.,

1995). Theories that propose different and somehow

contradictory arguments led to the intensification of empirical

research in this field. Many researchers argue that there is

harmony and even complementarity between an

environmentally friendly business model and the firm’s

financial strength. The intense interest in the subject has led

to many recent studies that contribute to this debate from

different angles (Cheng and Liu, 2018; Duanmu et al., 2018;

Banerjee et al., 2019; Ikram et al., 2021; Kordsachia et al., 2021;

Zhang, 2021). However, after three decades of theoretical and

empirical research, the findings regarding the relationship

between EP and FP are still inconclusive (Shen et al., 2019;

Brahmana and Kontesa, 2021).

Another point that draws attention in the related literature is

that the relationship between EP and FP has not been adequately

examined in the case of adverse economic shocks. The crisis

period affects the financial health of the firms and forces them to

reconsider their priorities. For example, unfavorable market

conditions following the 2008 global financial crisis harmed

the financial health of the firms and led them to question

their position on EP (Gallego-Álvarez et al., 2014). Some

researchers believe that investment reduction in

environmental practices is the best strategy to follow in case

of a negative economic shock to reduce costs and consequently

maintain and improve FP (Njoroge, 2009). However, many

others disagree with this argument. According to them, EP

enhances FP even in a crisis period. EP contributes to

sustainable development and yields economic benefits (Brilius,

2010). Environmentally responsible firms have access to crucial

resources (Zeidan et al., 2015) and are regarded by stakeholders

as trustworthy, even if economic conditions are unfavorable and

overall market trust is decreased (Lins et al., 2017). Therefore, the

competitive advantage and stakeholders’ trust gained by

environmentally responsible corporations is valuable especially

in times of turmoil (Godfrey, 2005). In addition, firms with

higher EP have a better relationship with their stakeholders and

can use their resources more efficiently to generate greater

economic benefit (Branco and Rodrigues, 2008). This

discussion necessitates investigating whether there is a short-

term trade-off between the firm’s FP and EP under crisis

conditions.

COVID-19 Pandemic has emerged as a global issue causing

harm to human health and damaging environmental quality

(Irfan et al., 2021). Besides, COVID-19 brought about economic

problems similar to those in the 2008 Financial Crisis. The

evolution of the COVID-19 virus, from a national crisis in

China to a global pandemic, resulted in one of the worst

global economic recessions since 1990 (Nguyen et al., 2021).

The outbreak of COVID-19 pushed governments worldwide to

impose strict measures to prevent the further spread of the virus,

including national lockdowns, travel and transportation

restrictions, and business closures (Bakeries, 2012). These

measures led to a drastic decline in economic growth, an

increase in unemployment levels, disruptions in demand and

production chain, cash flow problems, and bankruptcies of firms

across the world (Papadopoulos et al., 2020). Although the

decline in economic activities caused a temporary decrease in

the global carbon emissions level, the effect of the Pandemic on

the transition to low-carbon firms and a green economy is still

unknown (Guérin and Suntheim, 2021). On the one hand,

COVID-19 ramifications have affected corporations and

interrupted plans for sustainable development (Ikram et al.,

2020). However, on the other hand, it can also motivate a

shift towards green products in the preferences of investors

and consumers, thus enabling companies to switch to low-

carbon production without reducing their FP (Guérin and

Suntheim, 2021).

Given the ambiguous nature of the relationship between EP

and FP (Brahmana and Kontesa, 2021), the disastrous impact of

COVID-19 on the financials of firms, and the lack of studies

examining the influence of the Pandemic on the relationship

between EP and FP; this article aims to bridge the gap within the

EP literature and provide a more comprehensive understanding

of this relationship. To this aim, we examine the effect of EP

represented by the environment pillar score of firms on FP,

represented by return on assets, under unfavorable economic

conditions, the COVID-19 global Pandemic. With this goal in

mind, Chinese firms were chosen as our sample for three main

reasons; first, China had the first reported cases of the COVID-

19 virus in 2019, and it was the first country to take precautionary

measures to stop the spread of the virus. Thus, China is selected
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to avoid any misspecification and inaccuracies in our findings.

Second, China is considered to be the world’s highest emitting

country of CO2 emissions and is under global scrutiny to

decrease the emissions levels (WPR, 2022). Third,

independent standard EP measurement is lacking in China

(Shahab et al., 2018), which calls for an extended examination

of EP of Chinese firms using third-party ratings to reveal the

influence on FP, specifically under economic downturn

conditions. Therefore, a panel of 329 Chinese publicly listed

firms spanning from 2017 to 2020 was analysed by using fixed-

effects regression. In addition, macroeconomic variables and

institutional quality variables were added to the empirical

models to ensure the robustness of the results. Moreover,

return on capital is used as a proxy for FP to confirm the

validity of the results. Furthermore, both the Panel Corrected

Standard Errors (PCSE) and Bootstrap Corrected Fixed-Effects

(BCFE) were used to correct for any multicollinearity,

heteroscedasticity, and autocorrelation in the error term of the

analysis (Wooldridge, 2003) and further verify the robustness of

our findings.

The rest of the study is structured as follows: The next section

offers a review of the previous literature. Section 3 introduces the

data and methodological techniques used, alongside the

equations studied. Section 4 presents and discusses the study’s

findings, while the final section offers concluding remarks

together with policy recommendations.

2 Literature review

Corporate Social Responsibility (CSR) is defined as the

consideration by corporations of responsibilities towards the

society beyond shareholders’ profit-making (Petitjean, 2019).

Following the pioneering study of Bowen (1953), the role of

CSR, its’ importance, and its’ effect on society have been widely

discussed. Some early studies emphasized the companies’ duties

toward society (Andrews, 1973); while others argued that

companies should only focus on maximizing their benefits

(Levitt, 1958). Since the ultimate goal of firms is to maximize

profit, research has focused on the relationship between CSR and

FP. Theoretically, the literature offers opposing points of view

relating to the effect of CSR on FP.

Neo-classical economists advocate that investment in CSR

activities lessens opportunities to use resources for firms’ benefits

(Friedman, 1970). Investing in CSR implies higher costs, which

triggers conflict of interest between stakeholders (Greening and

Turban, 2000), eventually hindering the FP of the firm (Palmer

et al., 1995). In contrast, the resource-based view suggests that a

company’s resources are imitable, invaluable, non-substitutable,

and unique (Barney, 1991). These resources allow the firm to

engage in CSR investments to enhance its public reputation and

brand image, boost customer trust, gain a competitive advantage,

and increase FP (Bird et al., 2007). In addition, stakeholder

theory asserts that investments in CSR activities can boost the

relationship between corporations and their stakeholders

(Ahmad et al., 2021). Moreover, the theory suggests that CSR

initiatives can enhance a firm’s value in two ways; first, an

increase in reputation due to higher CSR investment could

boost sales, and second, shareholders’ utility could increase as

a result of holding shares of a sustainable firm (Gillan et al., 2021;

Abdi et al., 2022).

Empirically, the literature has produced mixed results when

examining the relationship between CSR and FP (Gillan et al.,

2021). The majority of the literature has reported a positive effect

of CSR on FP (Brogi and Lagasio, 2019; Long et al., 2020; Okafor

et al., 2021; Qureshi et al., 2021). In an extensive review of more

than 250 academic studies, Margolis et al. (2009) concluded that

the effect of CSR on FP is positive. Likewise, reviewing 52 papers,

Orlitzky et al. (2003) argued that CSR activities are likely to be

financially viable for firms. Similarly, Friede et al. (2015), with a

vast meta-analysis of more than 2000 empirical studies, reveal a

higher positive effect of CSR on FP in emerging economies

compared to developed economies (65.4% compared to 38%).

Contrary to researchers supporting a positive relationship, a

limited number of authors in the literature argue that the

relationship between CSR and FP is negative or neutral

(Rodrigo et al., 2016; Buallay, 2019; Duque-Grisales and

Aguilera-Caracuel, 2021). The negative relationship is likely

due to CSR activities without proper implementation or

institutional support; increasing the costs of CSR activities and

decreasing stakeholders’ support (Abdi et al., 2022). Studies

finding a neutral relationship between CSR and FP maintain

that the financial benefits of CSR activities are offset by the

associated costs (Lahouel et al., 2019), or that the relationship is

too complex to be measured (Margolis and Walsh, 2003).

Overall, the relationship between CSR and FP is widely

discussed and well established in the literature, with most

empirical studies reporting a positive influence of CSR on FP.

More recently, the literature is shifting from the concept of CSR

as a whole to specific dimensions, particularly the EP of firms due

to environmental deterioration and climate change (Li et al.,

2017). Climate change has attracted increased concerns from

firms’ stakeholders (Busch and Hoffmann, 2011). In addition,

consumers, governments, and financial markets show

accelerating concerns about the carbon emission levels of

firms (Lee, 2012). Therefore, it is crucial to analyse the EP of

firms and investigate its relationship with FP (Wang et al., 2014).

EP is defined as the corporations’ commitment to actions and

activities targeting the protection and improvement of the

environment while fulfilling economic performance (Li et al.,

2017). As underpinned by the natural-resource-based view

(NRBV), firms can develop capabilities and resources that are

rare, valuable, non-substitutable, and inimitable by managing

stakeholder expectations through improved EP. The

implementation of environmental strategies can increase

operational efficiency, productivity, and environmental
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reputation; leading to increased revenues while decreasing the

environmental risk that can harm firm performance (Peloza,

2006). Furthermore, improved EP can reduce costs of

environmental regulation compliance and elevate employees’

productivity and morale (Qi et al., 2014). Moreover, EP

improvements were found to lower financing costs (Sharfman

and Fernando, 2008). In contrast, firms with low EP usually

encounter shareholder boycotts, negative media exposure, and

government penalties. For example, the Chinese Harbin

Pharmaceutical Group was reported to release excessive

amounts of hydrogen sulfide gases, after the exposure, its

revenues fell dramatically by 47.15% in 2011 and 46.62% in

2012 (Li et al., 2017). Likewise, Zijin Mining Group was accused

of acidic wastewater leakage in 2010 and its’ stock price fell

sharply after the incident (Li et al., 2017).

Analytically, despite multiple authors supporting a negative

or neutral link between EP and FP (Santis et al., 2016; Lucato

et al., 2017), many studies have found a positive relationship

between firm’s EP and FP (Nishitani, 2011; Bergmann et al.,

2017; Gómez-Bezares et al., 2017; Manrique and Martí-Ballester,

2017; Gangi et al., 2020; Liu, 2020; Sudha, 2020). Similarly,

multiple literature surveys and meta-analysis papers have

come to the same conclusion. Albertini (2013) analyzed

52 empirical papers and supported the positive relationship

between EP and FP. Likewise, Dixon-Fowler et al. (2013), and

Endrikat et al. (2014) confirmed the positive links in their meta-

analytical studies. According to the competing theories of neo-

classical economists and the natural resource-based view

discussed above, and based on the fact that the vast bulk of

the empirical literature concluded a positive relationship between

the variables of interest, we propose the hypothesis given below:

H1. Environmental Performance positively affects the Financial

Performance of Chinese firms.

The above-mentioned literature and discussion are related

to the relationship between CSR and FP, or more specifically

EP and FP in normal market conditions, with a majority of

empirical articles confirming a positive relationship. However,

after the global financial crisis, firms’ behavior might have

changed (Gallego-Álvarez et al., 2014). Under unfavorable

economic circumstances, managers and researchers believe

that reducing CSR activities investments is essential to cut

costs, survive the financial shock, and improve FP (Bansal

et al., 2015). However, another stream in the literature

endorses the opposing behavior because of the benefits that

CSR activities have on firms’ economic performance and the

FP (Gallego-Álvarez et al., 2014). Companies involved in CSR

activities use their capabilities and resources efficiently and

increase their economic benefits alongside enhancing the

relationship with their stakeholders (Branco and Rodrigues,

2008). Similarly, Giannarakis and Theotokas (2011) argue that

increased investment in CSR projects can help firms regain

lost trust from consumers. Moreover, decreasing investment

in CSR activities would be an oversight due to the positive

effect of CSR activities on overcoming financial turmoil

(Wilson, 2008).

The empirical literature on the relationship between CSR and

FP in times of economic downturn is minimal (Petitjean, 2019),

and the results are varied. On the one hand, some researchers

found the relationship to be either negative or neutral. Hirigoyen

and Poulain-Rehm (2015) utilize the data for 329 companies

spanning from 2009 to 2010 to examine the relationship between

CSR and FP, concluding a negative relationship between the

variables. Similarly, Simionescu and Gherghina (2014) found a

negative relationship between CSR and return on sales. The

authors also could not find a significant relationship between

CSR and most FP indices. However, they discovered that CSR

positively affects earnings per share.

On the other hand, some studies confirmed the positive

nature of the association between CSR and FP. Lins et al.

(2017) confirm that higher CSR performance is associated

with higher returns, and sound FP might be from CSR

activities which increased the trust of stakeholders despite the

low level of trust during the financial shock. Likewise, Selvi et al.

(2010) verify the positive link between CSR and FP before and

during the financial crisis in the case of Turkish companies.

Similarly, Simionescu and Dumitrescu (2014) found that

increased CSR performance leads to higher FP in Romanian

companies during the financial downturn.

There is a gap in the literature regarding the nature of the

relationship between EP and FP in times of turmoil. Although

a few studies examine this relationship in periods of low trust,

their findings are inconclusive. Gallego-Álvarez et al. (2014)

used international data on carbon emissions of 89 companies

and concluded a positive effect of EP on FP during the

financial crisis of 2008. In addition, Petitjean (2019)

investigated the link between EP and FP in the case of

58 US firms. The authors could not confirm the

relationship between EP and FP overall and found a weak

association between EP and FP in the period of the financial

crisis of 2008.

The mentioned studies examined the effect of the

2008 financial crisis on the EP–FP relationship. COVID-19

period also had effects similar to those of the 2008 crisis, such

as a low trust environment and financial distress. Hence, the

impact of the COVID-19 Pandemic on the relationship between

FP and EP has to be analysed. This research tests the existence

and the direction of the relationship between EP and FP in the

case of Chinese companies, taking into account the most recent

recession due to the COVID-19 Pandemic, controlling for

additional factors, and going beyond carbon emission

reduction of corporations. Accordingly, the hypothesis below

is proposed:

H2. Environmental Performance positively affects the Financial

Performance of Chinese firms during the COVID-19 Pandemic.
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3 Materials and methods

3.1 Data description

This article examines the influence of EP on FP in times of

an economic downturn, that is, the COVID-19 pandemic

period. Since COVID-19 Pandemic started in China, it

seems indisputable to focus on Chinese-based firms to

avoid any lead-lag effect in our results. Data for

329 Chinese companies were drawn from the Refinitiv

database with a yearly frequency that spans from 2017 to

2020. As a measure of EP, the environmental pillar score of the

Environmental, Social, and Governance (ESG) Refinitiv Eikon

database is selected due to multiple reasons; first, to avoid

biased disclosure problems and to rely on a third-party rating,

ensuring the robustness of the measure (Han et al., 2016), and

second, to go beyond carbon emissions of firms and include

both environmental innovation and resources use. To measure

corporate FP, return on assets (ROA) is selected to represent

profitability, as it is commonly used in previous literature

(Lucas and Noordewier, 2016; Wang and Sarkis, 2017; Buallay,

2019) and reflects an efficient proxy of profitability (Gallego-

Álvarez et al., 2014). In addition, return on capital (ROC) is

included as a measure of FP to verify the empirical results and

confirm the validity of the findings.

To represent the recession period due to the COVID-19

Pandemic, we have defined a dummy variable (COVID),

which takes the value of 1 in the years 2019 and 2020 and

the value of 0 for the other periods included. In addition, an

interaction variable between the COVID variable and EP is

created (COVEP) to represent the EP of firms in the period of

COVID-19 to test the second hypothesis. Moreover, several

control variables are added to confirm the results and avoid

misspecification. Control variables included fall under three

categories; the first is firm performance variables. In line with

the existing literature (Adegbite et al., 2019; Lahouel et al.,

2020; Zhang et al., 2020), we added three firm performance

variables; namely, size represented by the logarithmic form of

the market value (LMV), liquidity (LIQ) measured by current

ratio, and leverage (TDTE) which is the ratio of total debt

over total equity, all of which were obtained from Refinitiv

Eikon database. The second category is macroeconomic

variables, including the unemployment rate (UN) and

inflation rate (INF) collected from the World Bank

database (World Bank, 2022). Both inflation and

unemployment are determinants of FP within the literature

(Issah and Antwi, 2017; Egbunike and Okerekeoti, 2018), and

their effect needs to be controlled for. The third category is

institutional quality variables consistent with previous

literature (Hosny, 2017; Agostino et al., 2020) including

voice and accountability (VACR) and political stability

(PSR) drawn from Worldwide Governance Indicators

(WGI, 2022).

3.2 Model and methodology

To test the aforementioned hypotheses of this study, we

employ fixed-effects linear regression for panel data. This

methodology ensures consistent estimators by preventing

information related to fixed effects to be correlated with the

variables in the model. Since the sample studied consists of

Chinese firms with similar characteristics, the fixed-effects

linear regression model is assumed to be the most suitable.

The main model equation assumes ROA to represent

profitability and is shown below:

ROAit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + εit (1)

Models 2) and 3) include macroeconomic control variables

and institutional quality control variables, respectively.

ROAit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + β7INFit + β8UNit + εit

(2)
ROAit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + β7PSRit + β8VACRit + εit

(3)
For robustness purposes, we utilized ROC as the proxy for FP

to confirm the results drawn from previous models. Model 4)

represent the main model with ROC as the dependent variable

ROCit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + εit (4)

Models 5) and 6) control for macroeconomic and

institutional quality, respectively and are represented below

ROCit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + β7INFit + β8UNit + εit

(5)
ROCit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + β7PSRit + β8VACRit + εit

(6)
Moreover, we use the novel dynamic panel BCFE estimator

to confirm the validity of the results. In contrast to panel

estimation methods used in the literature that require a large

time span for model estimations to be efficient, BCFE corrects

any small-time dimension bias present in panel models (Sarkodie

and Owusu, 2020). Model 7) represents the BCFE equation

ROAit � α + β1ROA(−1) + β2EPit + β3LMVit + β4LIQit

+ β5TDTEit + β6COVit + β7COVEPit + εit (7)

Furthermore, to validate our findings, PCSE models were

employed to check the robustness of the model. PCSE corrects for
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heteroscedasticity, multicollinearity, and autocorrelation

(Wooldridge, 2003). Models (8), (9), and (10) below are

estimated with PCSE.

ROAit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + εit (8)
ROAit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + β7INFit + β8UNit + εit

(9)
ROAit � α + β1EPit + β2LMVit + β3LIQit + β4TDTEit

+ β5COVit + β6COVEPit + β7PSRit + β8VACRit + εit

(10)

4 Results

To examine the characteristics of the variables utilized within

our empirical models, descriptive statistics and correlation

coefficients are presented in Table (1). The minimum value of

the environmental performance went up during COVID years

while its variability increased from 0.873 to 1.903, indicating

uncertainty in spending on EP. ROC has an average of 0.09 while

ROA’s average is 0.042. Table 1 shows that the variable most

correlated with the dependent variable ROA is the company size,

while leverage was the most correlated with ROC. Although the

majority of correlation coefficients are low, the correlation

coefficients between VACR and UN, COVEP and UN, and

COVEP and INF are high, with values of -0.98, 0.82, and

0.82, respectively. Thus, to refrain from any multicollinearity

problem, VACR and UN are not included in the same equation.

Besides, the PCSE method is used to fix any possible

multicollinearity issues and validate the robustness of the results.

Findings of the main analysis, using fixed-effects linear

models, are presented in Table 2. Results regarding the base

model, corresponding to Eq. 1 with ROA representing financial

performance, suggest that EP has a significant positive effect on

companies’ FP. COVID Pandemic decreases FP overall; however,

the interaction variable COVEP is positively significant,

indicating that increased EP during the Pandemic boosts FP.

Control variables, namely, size, leverage, and liquidity, were

found to positively influence FP, confirming theoretical

expectations. Macroeconomic and institutional quality

robustness models 2) and 3) confirm the findings of the base

model. Model 2) shows that EP, size, leverage, liquidity, and

COVEP have a significant positive effect on FP, while COVID,

unemployment, and inflation have a negative effect on the

dependent variable. Similarly, model 3) findings support

models 1) and (2), as the coefficient signs are consistent with

one another. Additionally, an increase in political stability and

voice and accountability were found to boost FP.

Table 3 demonstrates the findings obtained from fixed-effects

linear models (4), (5), and (6), in which the dependent variable

financial performance is measured by ROC. EP was found to be

statistically insignificant in all three models. The COVID

pandemic variable negatively influences FP in all models

presented with a very high level of statistical significance. The

interaction variable, COVEP, positively affects financial

performance consistently in all the models estimated. Control

variables size and leverage were statistically significant in each

model with consistent signs. In the macroeconomic model (5),

inflation negatively influences FP. Model 6) confirms the positive

effect of institutional variables on FP with both political stability

and voice and accountability.

To ensure the robustness of the analysis, obtain efficient

findings, and correct any biases within the results, we applied

models (7); estimated with the use of BCFE. Models (8), (9),

and (10), were analysed using PCSE. Robust findings obtained

through BCFE and PCSE are reported in Table 4. The models

show that EP has no significant relationship with FP. However,

all models confirm the positive link between the interaction

TABLE 1 Descriptive statistics and correlation analysis.

Mean Max Min σ ROA ROC LEP LMV TDTE LIQ UN INF PSR VACR COVEP

ROA 0.042 0.778 −2.343 0.100 1.00

ROC 0.090 19.214 −2.071 0.589 0.12 1.00

LEP 3.491 4.558 −1.833 0.873 −0.01 0.01 1.00

LMV 10.389 15.546 4.949 1.238 0.26 −0.06 0.03 1.00

TDTE 1.101 21.784 −9.784 1.591 −0.09 −0.12 0.06 −0.04 1.00

LIQ 1.579 17.914 0.004 1.275 0.15 −0.02 −0.12 0.00 −0.24 1.00

UN 4.575 5.000 4.300 0.268 −0.07 0.02 0.18 0.02 0.00 0.01 1.00

INF 2.247 2.899 1.593 0.478 −0.09 0.01 0.17 −0.02 0.02 −0.02 0.49 1.00

PSR 37.477 38.570 35.850 0.997 −0.01 0.01 −0.04 0.03 −0.02 0.01 0.35 −0.12 1.00

VACR 7.159 9.180 4.830 1.596 0.07 −0.02 −0.16 −0.02 0.00 −0.01 −0.98 −0.49 −0.50 1.00

COVEP 1.829 4.558 −1.715 1.903 −0.08 0.02 0.35 0.01 0.02 −0.04 0.82 0.82 0.25 −0.83 1.00
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TABLE 2 Determinants of financial performance (ROA).

ROA Base (1) Macro variables (2) Institutional variables (3)

Constant −0.2296* −0.1882* −0.3436*

[0.0156] [0.0185] [0.0168]

(−14.73) (−10.19) (−20.51)

EP 0.0026* 0.0043* 0.0043*

[0.0008] [0.0007] [0.0007]

(3.38) (6.54) (6.54)

Size 0.0250* 0.0285* 0.0285*

[0.0018] [0.002] [0.002]

(14.00) (14.39) (14.39)

Leverage 0.0019* 0.0028* 0.0028*

[0.0006] [0.0001] [0.0001]

(3.06) (21.27) (21.27)

Liquidity 0.0041* 0.0041* 0.0041*

[0.0009] [0.0008] [0.0008]

(4.55) (5.09) (5.09)

Cov −0.0194* −0.0106* −0.0159*

[0.0033] [0.0022] [0.0025]

(−5.79) (−4.74) (−6.47)

Covep 0.0021** 0.0027* 0.0027*

[0.0009] [0.0007] [0.0007]

(2.40) (4.01) (4.01)

Unemployment −0.0174*

— [0.0004] —

(−43.34)

Inflation −0.0044*

— [0.0002] —

(−19.54)

Political Stability 0.0013*

— — [0.0000]

(35.56)

Voice and Acct 0.0025*

— — [0.0000]

(72.56)

*, **, *** represent significance at 1%, 5%, and 10% respectively. Numbers in Brackets are standard errors, and numbers in parenthesis are t-values

Frontiers in Environmental Science frontiersin.org07

Kaakeh and Gokmenoglu 10.3389/fenvs.2022.975924

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.975924


TABLE 3 Robustness of determinants of financial performance (ROC).

Base (4) Macro variables (5) Institutional variables (6)

Constant −0.0798* −0.0558* −0.1072*

[0.0207] [0.0203] [0.0249]

(−3.86) (−2.75) (−4.30)

EP −0.0006 −0.0002 −0.0002

[0.0017] [0.0013] [0.0013]

(−0.33) (−0.15) (−0.15)

Size 0.0196* 0.0197* 0.0197*

[0.0018] [0.0018] [0.0018]

(10.92) (10.68) (10.68)

Leverage −0.0306* −0.0302* −0.0302*

[0.0017] [0.0014] [0.0014]

(−18.25) (−21.22) (−21.22)

Liquidity −0.0011 −0.001 −0.001

[0.0011] [0.001] [0.001]

(−1.01) (−1.03) (−1.03)

Cov -0.0291* -0.0280* -0.0256*

[0.0046] [0.0038] [0.0037]

(−6.28) (−7.31) (−6.93)

Covep 0.0098** 0.0097* 0.0097*

[0.0012] [0.0012] [0.0012]

(8.08) (8.46) (8.46)

Unemployment 0.0012

— [0.0011] —

(1.12)

Inflation -0.0064*

— [0.002] —

(−3.19)

Political Stability 0.0016*

— — [0.0002]

(9.61)

Voice and Acct 0.0003***

— — [0.0002]

(1.77)

*, **, *** represent significance at 1%, 5%, and 10% respectively. Numbers in Brackets are standard errors, and numbers in parenthesis are t-values
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TABLE 4 Robustness of determinants of financial performance (ROA).

BCFE PCSE PCSE PCSE

Base (7) Base (8) Macro variables (9) Institutional variables (10)

C/L.ROA −0.1082*** −0.2122** −0.0403 −0.3516*

[0.0653] [0.1075] [0.1302] [0.1183]

(−1.66) (−1.97) (−0.31) (−2.97)

EP 0.0086 0.0022 0.0031 0.0031

[0.0104] [0.0033] [0.003] [0.003]

(0.83) (0.67) (1.03) (1.03)

Size 0.0368* 0.0218** 0.0218** 0.0218**

[0.0115] [0.009] [0.0092] [0.0092]

(3.2) (2.42) (2.37) (2.37)

Leverage 0.0130* 0.0025 0.0026 0.0026

[0.0021] [0.0036] [0.0036] [0.0036]

(6.08) (0.69) (0.71) (0.71)

Liquidity 0.0018 0.0123* 0.0124* 0.0124*

[0.0043] [0.0042] [0.0043] [0.0043]

(0.41) (2.96) (2.88) (2.88)

Cov −0.0758* −0.0560* −0.0320** −0.0524*

[0.0221] [0.0115] [0.0156] [0.0127]

(−3.42) (−4.88) (−2.05) (−4.12)

Covep 0.0113*** 0.0102* 0.0105* 0.0105*

[0.0059] [0.0034] [0.0032] [0.0032]

(1.9) (2.98) (3.25) (3.25)

Unemployment −0.0335*

— — [0.0107] —

(−3.13)

Inflation −0.0151*

— — [0.0084] —

(−1.81)

Political Stability 0.0032*

— — — [0.0012]

(2.63)

Voice and Acct 0.0030*

— — — [0.0011]

(2.68)

*, **, *** represent significance at 1%, 5%, and 10% respectively. Numbers in Brackets are standard errors, and numbers in parenthesis are z-values
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variable COVEP and FP. In addition, the results of all robust

models investigated display the recent Pandemic to have a

significant negative effect on FP. Control variable size is

positively significant across all models, while leverage

was found to be positively significant in model (7).

Liquidity positively affects FP in models (8), (9), and (10).

Model 9) confirms the negative influence of inflation

and unemployment on FP, and model (10) verifies the

positive effect of political stability and voice and

accountability on FP.

4.1 Discussion

The vast majority of studies in the literature show that there

is a significant relationship between a firm’s EP and its FP.

However, the interesting thing is that there is no consensus on

whether this effect is positive or negative. This dichotomy can be

observed in both empirical results and theoretical explanations.

The relationship between the benefit and cost of an investment in

EP determines the impact of this investment on FP. Studies

claiming a positive relationship between these two variables

receive support from NRBV and claim that EP affects

companies positively in terms of reputation and productivity,

which can lead to competitive advantage. In contrast, the other

group bases its arguments on the neoclassical economic

framework and argues that firms should focus solely on

maximizing shareholders’ value.

The empirical literature on the type of relationship between

EP and FP provides mixed findings. While a limited number of

studies found a negative relationship between EP and FP (Lu and

Taylor, 2016; Stoian and Gilman, 2017), the majority of

researchers report a positive relationship (Muhammad et al.,

2015; Nishitani et al., 2017; Abban and Hasan, 2021). Our first

three models, where ROA represented profitability, suggest that

EP positively influences FP for Chinese companies. However,

robustness models 4) to (10) do not provide any significant

coefficients regarding the EP–FP relationship, similar to some

previous research (Venkatraman and Nayak, 2015; Lucato et al.,

2017). Therefore, we can conclude that we have weak evidence to

support the first hypothesis.

COVID-19 Pandemic had devastating effects on the overall

economy. Previous studies emphasized the Pandemic’s severe

impact on companies’ financials (Rababah et al., 2020). Similarly,

all our models provide strong evidence of a significant negative

impact of the COVID-19 Pandemic on the FP of Chinese firms.

Some researchers examining the effect of EP on FP argue that

investment in CSR activities should be postponed during

financial distress (Karaibrahimoglu, 2010). Petitjean (2019)

states that investors do not focus on EP during a crisis and

are more interested in short-term survival. However, there are

also opinions claiming that EP investments should be continued

during crisis periods (Selvi et al., 2010; Gallego-Álvarez et al.,

2014). Our empirical findings show that FP became more

responsive to EP during the COVID-19 Pandemic. This result

provides evidence for Hypothesis 2 and states that higher EP

could enhance the FP even under unfavorable economic

conditions. This finding has a strong policy implication:

investments in EP should continue in times of crisis as it is

financially rewarding. Investment in CSR during economic

turbulence can increase firms’ ability to handle the impacts of

the crisis, build a competitive advantage, develop a better

relationship with stakeholders, and build greater confidence in

the business (Branco and Rodrigues, 2008; Selvi et al., 2010;

Gallego-Álvarez et al., 2014). In addition, our study carries the

literature in this field one step further by showing the accuracy of

this view not only in financial crises but also under global

pandemic conditions such as COVID-19.

We used control variables to provide a more

comprehensive picture of the nature of the EP-FP

relationship. The coefficients of the control variables are

significant and in line with the existing literature (Adegbite

et al., 2019; Lahouel et al., 2020; Zhang et al., 2020). A firm’s

funding sources and the size of its total assets might affect its

financial and social performance (Udayasankar, 2008). Size

has a positive link with FP implying that firms with more total

assets achieve higher profits. This finding is in agreement with

the previous literature stating that large companies earn more

profits than small ones (Asimakopoulos et al., 2009; Hirsch

et al., 2014). Larger companies may leverage their bargaining

power to lower the price of their supplies, increasing

profitability by lowering their average cost. Similar to the

previous literature (Berger and Di Patti, 2006; Nunes et al.,

2012; Boadi et al., 2013; Hirsch et al., 2014), leverage and

liquidity were found to influence FP significantly. Increased

liquidity decreases insolvency risk and enhances firm

performance (Pervan et al., 2019), while increased leverage

increases resources available to invest; and when allocated

efficiently, it maximizes profit.

We found a significant negative relationship between

inflation and profitability. When unanticipated inflation

occurs, businesses fail to adequately adjust prices, which

results in slower growth in income relative to costs and,

eventually, a decline in profitability (Perry, 1992).

Additionally, Inflation negatively affects a company’s

performance by altering taxes and borrowing costs (through

higher interest rates) (Pervan et al., 2019). Demir (2009) and

Pattitoni et al. (2014) reported a negative association between

inflation and firm performance in Turkey and the European

Union, respectively. Most of our models indicate unemployment

has a detrimental effect on FP. According to Okun (1963), an

increase in the unemployment rate corresponds to a roughly

three folds decrease in real output. Lower real output reduces the

purchasing power of consumers and, ultimately diminishes firm

profitability. The negative impact of the unemployment rate on

firms’ profitability is also supported by Bekeris (2012) and
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Zouaghi et al. (2017). Our findings show that institutional quality

boosts FP. This finding is in agreement with Phi et al., 2021 and

Yasar et al., 2011 who demonstrated that a rise in institutional

quality may aid in the expansion of businesses.

5 Conclusion

This study empirically examines the link between EP and FP,

which has been the focus of an ongoing discussion over the past

three decades, by considering the effect of the COVID-19

Pandemic. Although growing evidence implies that increasing

EP can be financially rewarding, this claim has beenmainly tested

in normal market conditions. Therefore, whether being green is

rewarding financially during a crisis period is an important

question for stakeholders. To tackle the aforementioned

question, we analysed 329 companies from the Chinese

market for the 2017–2020 period. We used the environmental

pillar score of ESG to represent EP and the interaction variable

COVEP to proxy EP during the COVID-19 period. FP was

measured using two main indicators, namely, return on assets

(ROA) and return on capital (ROC). Fixed-effects regression

models were employed to test the hypotheses. In addition, both

the BCFE and PCSE methods were used to endorse the findings.

The results from our main models demonstrated that higher

investment in EP could stimulate the FP of Chinese firms.

Besides, obtained findings reveal a strong, robust association

between EP and FP during financial turmoil. All ten models

examined throughout the study unveil that increased EP could

boost FP in times of economic distress. These findings suggest

that firms should proceed to invest in sustainable projects to

improve their EP. This will enhance their relationships with their

stakeholders and result in superior FP amid an economic

downturn. Compared to small firms, large corporations with

more funding sources have higher profitability. In addition,

improved liquidity reduces the risk of insolvency and

improves corporate performance. Macroeconomic variables

inflation and unemployment hampers FP. However, enhanced

institutional quality measures promote FP.

5.1 Policy implications

Our findings propose noteworthy policy recommendations.

First, a well-designed EP strategy has the potential to assist the

firm in achieving a fair and ethical image, increasing the firm’s

legitimacy, decreasing stakeholders’ financial cost sensitivity, and

gaining a competitive advantage over other firms. Second,

stakeholders’ perceptions of a firm’s EP influence their

behavior and trust. Firms’ ethical image is crucial in times of

crisis; if a company is ethical and has an effective EP strategy,

relationships with stakeholders will improve, which will be

financially beneficial. Moreover, stakeholders’ perceptions of a

firm’s ethical image influence their investment behavior and level

of trust.

These findings imply that corporations should adopt specific

EP programs that are relevant and meaningful to stakeholders,

establish efficient communication with stakeholders, and raise

awareness of their EP projects to improve brand loyalty and

increase trust despite unfavorable market conditions. Managers

need to pay closer attention to the stakeholders’ sustainability

expectations and design a proactive environmental strategy to

increase benefits. At this point, there are also duties falling on

regulators. Chinese regulators should provide investors access to

firms’ ethical reports, EP projects and strategies, environmental

ratings, third-party reports and ratings. This would

encourage businesses to implement environmental initiatives

to improve their reputation. Furthermore, the government’s

costs of implementing and monitoring environmental laws

could be reduced, since stakeholders would act as external

auditors.

Besides, the information obtained from the control variables

in our models could be a guide for both companies and

policymakers. Firms’ financial management should make

efficient use of the financial resources available, handle day-

to-day liquidity needs, and ensure the availability of an adequate

level of liquid assets to boost profitability. In addition, firms

should aim for higher growth rates in total assets, as this will

increase their bargaining power and market share. Leverage can

be used to invest in profitable projects, improving a company’s

financial performance. Moreover, to strengthen the financial

performance of firms, the Chinese government should provide

a healthy macroeconomic environment with low inflation and

unemployment. To this aim, government officials should make

the necessary arrangements for taxation of the private sector,

subsidies to employers, and education/training support. In

addition, monetary policy should be implemented in line with

the stated objectives.

This research explored the link between EP and FP during

COVID-19. However, the data availability issue prevented us

from comparing the firm performance before and after the

Pandemic. Indeed, a longer-term study is required to make

this comparison. Furthermore, this study assessed the

importance of a better economic environment on firm

performance by considering the effect of macroeconomic

variables and institutional quality. Because of the

institutional quality and macroeconomic variables data are

at the country level, the impact of these variables at the

provincial level couldn’t be revealed. More specific studies

using data that describes the institutional quality and the

economic environment at the municipal level could

complement our findings.

The findings of this article lay the groundwork for future

studies. This research focuses on Chinese firms, and the

generalization of our results to other economies could be the

subject of future papers. In addition, examining the effects of EP
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on FP under unfavorable economic conditions in various

industries would be intriguing.
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