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Abstract: ENVIRONMENTAL, SOCIAL AND GOVERNANCE (ESG) AIM TO HELP INVESTORS INCREASE INVESTMENT VALUE 

AND CREATE LONG-TERM RETURNS, ULTIMATELY ACHIEVING SUSTAINABLE DEVELOPMENT FOR SOCIETY AS A WHOLE. 

THIS STUDY EXAMINES THE IMPACT OF ESG PERFORMANCE ON THE FINANCIAL PERFORMANCE OF CHINESE ENERGY 

COMPANIES, CONSIDERING THE DIMENSIONS OF ENVIRONMENTAL, SOCIAL, AND GOVERNANCE FACTORS. THE OBJECTIVE 

IS TO UNDERSTAND HOW ESG PERFORMANCE CAN CONTRIBUTE TO SUSTAINABLE DEVELOPMENT AND ENHANCE 

INVESTMENT VALUE IN LINE WITH THE PRINCIPLES OF SUSTAINABLE AND HIGH-QUALITY DEVELOPMENT IN CHINA. TO 

ACHIEVE THIS, A SAMPLE OF A-SHARE LISTED ENERGY COMPANIES IN CHINA WAS USED. THE RESEARCH METHODOLOGY 

INVOLVED CONSTRUCTING A FIXED-EFFECTS MODEL THROUGH CROSS-SECTIONAL DATA ANALYSIS AND PANEL DATA 

ANALYSIS FOR REGRESSION. BY EMPIRICALLY ANALYZING THE DATA, THIS STUDY AIMS TO INVESTIGATE THE DIRECT 

AND DIFFERENTIAL EFFECTS OF ESG PERFORMANCE ON THE FINANCIAL PERFORMANCE OF CHINESE ENERGY COMPANIES, 

CONSIDERING THE HETEROGENEITY BETWEEN TRADITIONAL AND RENEWABLE ENERGY COMPANIES. THE FINDINGS 

INDICATE THAT THE ESG PERFORMANCE OF CHINESE ENERGY COMPANIES DIRECTLY AND POSITIVELY INFLUENCES 

THEIR FINANCIAL PERFORMANCE. FURTHERMORE, THE IMPACT OF ESG PERFORMANCE ON FINANCIAL PERFORMANCE 

DIFFERS BETWEEN TRADITIONAL AND RENEWABLE- ENERGY COMPANIES. ADDITIONALLY, THIS STUDY EXAMINES 

WHETHER GREEN TRANSFORMATION ACTS AS A MEDIATING FACTOR IN THE RELATIONSHIP BETWEEN ESG PERFORMANCE 

AND THE FINANCIAL PERFORMANCE OF RENEWABLE ENERGY COMPANIES. ROBUSTNESS TESTS WERE CONDUCTED TO 

ENSURE THE RELIABILITY OF THE RESULTS. THESE TESTS AIMED TO VALIDATE THE ROBUSTNESS AND CREDIBILITY OF 

THE FINDINGS, THEREBY ENHANCING THE OVERALL VALIDITY OF THE RESEARCH OUTCOMES. 
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1. Introduction 

In 2004, the United Nations Environment Programme (UNEP FI) introduced the concepts of 

Environmental, Social, and Governance (ESG) to assist investors in comprehending the impact of ESG 

factors on investment value. It also aims to support signatories in integrating these elements into their 

investment strategies, decisions, and active ownership, with the goal of reducing risk, increasing investment 

value, and achieving sustainable development for society as a whole (UN PRI, 2015). Notably, in late 

September 2020, China announced its specific goals of " peaking carbon emissions and carbon neutrality," 

aligning closely with the theme of promoting high-quality development (19th Central Committee of the 

CPC, 2020). This convergence highlights the correspondence between the ESG concept and current 

emphasis on sustainable and high-quality development in China. Recently, ESG evaluations have gradually 

gained international acceptance as measures of corporate sustainability. Environmental, social, and 

governance factors have become crucial pillars in the development of sustainable CSR strategies for 

corporate social responsibility, affecting companies’ financial performance (Barrena et al., 2016; Madorran 

and Garcia, 2016). Consequently, there is mounting concern about the influence of corporate ESG on 

economic and financial performance (Velte, 2017). Stakeholders, including investors and managers, can 

assess corporate performance based on the ratings and assessments provided in ESG reports (Auer and 

Schuhmacher, 2016; Limkriangkrai et al., 2017). 

Currently, research on ESG ratings in China is still in its early stages, with the most relevant evaluation 

systems adapted from foreign ESG rating frameworks. Moreover, the value-creation effect of ESG ratings 

depends on industry characteristics (Yoon et al., 2018). The energy industry is particularly environmentally 

sensitive; with higher environmental risks and more stringent monitoring and evaluation systems, ESG 

evaluation exerts a deeper impact on this sector. However, there is a dearth of research in China focusing 

on environmentally sensitive industries, particularly the energy industry. Consequently, investigating the 

ESG performance of energy companies holds significant reference value and can further advance the green, 

low-carbon development, and ESG standards of energy companies. 

This study examines the influence of energy companies' ESG performance on their financial performance, 

and compares the ESG performance of traditional fossil energy companies with that of renewable energy 

companies, contributing to a more comprehensive and in-depth exploration of ESG theory in China. 

Additionally, this study explores the role of green transformation in the relationship between ESG 

performance and the financial performance of renewable energy companies, thereby providing optimization 

suggestions for the environmentally sustainable development of energy companies. 
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2. Literature review and hypotheses 

Company ESG performance and financial performance 

Environmental (E), Social Responsibility (S), and Corporate Governance (G) factors are increasingly 

recognized as integrated, serving as important criteria for assessing a corporation's ability to achieve 

sustainable development goals (Yan, 2022). Early ESG research by foreign scholars yielded valuable 

insights. Nau and Breuer (2014) examine the technology industry in the US and find a positive association 

between overall ESG performance and corporate financial performance (CFP). Ortas et al. (2015) 

investigated companies' ESG and the financial implications of their commitment to the United Nations 

Global Compact (UNGC) using data from Spain, France, and Japan, and concluded that ESG performance 

significantly affects CFP for firms adopting UNGC principles. Sassen et al. (2016) analyzed a large 

European panel dataset and discovered that higher ESG performance leads to reduced total and idiosyncratic 

risk. Garcia et al. (2017) conducted an empirical analysis using data from Brazil, Russia, India, China, and 

South Africa, and found that ESG performance has a positive effect on CFP. 

In the context of China, Ma et al. (2016) compared and summarized the ESG information disclosure 

systems in China and foreign countries, offering insights for improving China's own ESG information 

disclosure system. Yan (2022) examines 285 A-share listed companies from 2015 to 2020 and identifies a 

positive correlation between ESG performance and firm value. Further analysis reveals that corporate 

reputation plays a mediating role in this relationship. Gu (2022) studied sample stocks of the China CSI 300 

Index from 2015 to 2020 and concluded that while environmental performance does not significantly impact 

firm value, social responsibility and corporate governance have clear positive effects. Zhao et al. (2018) 

investigated the relationship between ESG performance and financial indicators in China's energy power 

market and found that good ESG performance can improve CFP. 

Conclusions regarding the relationship between ESG and CFP remain unclear. However, a 

comprehensive review of more than 2,200 studies on the relationship between ESG and financial 

performance indicated that over 90% supported a positive correlation between ESG and financial 

performance (Gunnar et al., 2015). By implementing ESG strategies and actively disclosing ESG 

information, companies can send positive signals to society and investors, thereby enhancing their reputation 

and competitive advantage, which, in turn, improves financial performance (Chen, 2022). Although ESG 

investments may impose short-term cost burdens on companies, an excellent ESG performance enables 

sustainable development and enhances market competitiveness in the long run. Therefore, the first 
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hypothesis of this study is as follows: 

Hypothesis 1. The ESG performance of energy companies in China will have a positive impact on 

corporate financial performance. 

ESG in the energy industry 

China's energy industry faces numerous difficulties and challenges owing to its heavy reliance on 

traditional fossil fuel energy sources, making it impractical to eliminate these sources abruptly from 

economic production (Geng, 2021). Advancements in science and technology are gradually reshaping the 

market structure by introducing alternative energy sources and creating new consumption sectors. Despite 

these changes, the oil and gas industry still dominates the global energy and fuel balance, accounting for 

approximately 60% of global energy consumption (Carayannis et al., 2017; Cherepovitsyn et al., 2018).  

Traditional energy companies, such as coal and petroleum, have a significant environmental impact, 

rendering them largely "environmentally unfriendly" entities. In a report released by the International 

Energy Agency (IEA) in May 2020, it was recommended that further funding for new coal, petroleum, and 

gas projects be stopped to achieve net-zero carbon emissions by 2050 (IEA, 2021). International oil 

companies have embraced ESG principles and integrated them into their strategies to facilitate energy 

transitions. European companies such as Shell and British Petroleum (BP) have taken more assertive 

measures towards energy transformation, setting net-zero emission targets (Xiong et al., 2022). In the United 

States, oil companies such as ExxonMobil have adopted a relatively conservative approach to energy 

transition, established carbon emission reduction targets, and incorporated climate risk and other factors into 

their strategies (ExxonMobil, 2023). Furthermore, influential institutional investors such as BlackRock have 

advocated incorporating ESG considerations into the strategic management of oil companies by calling for 

votes at shareholder meetings (BlackRock, 2023). 

Traditional fossil energy companies are not aligned with development goals; thus, their ESG performance 

is often unsatisfactory, making it challenging to translate their ESG efforts into tangible economic benefits 

(Filimonova et al., 2020; Cha et al., 2017; Eva et al., 2018). Based on these studies, the second hypothesis 

is as follows: 

Hypothesis 2. ESG performance of renewable energy companies has a more significant impact on their 

financial performance than that of traditional fossil energy companies. 
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The mediating role of renewable energy company green transformation 

The concept of green transformation has emerged as a response to the constraints imposed by natural 

capital. Both the theory and practice of this transformation are currently in an exploratory stage (Che et al., 

2016). The renowned "Porter hypothesis," introduced by Porter and Vander (1995) posits that appropriate 

environmental regulations and protective policies can stimulate companies to engage in technological 

innovation. This innovation enhances productivity, offsets costs associated with environmental protection, 

and ultimately improves marketplace profitability. Li (2016) conducted research that strongly supports the 

significant role of green product design and green supply chain processes in enhancing a company's financial 

performance. Tang et al. (2018) find that both green process innovation and green product innovation 

significantly and positively predict company performance. Chen et al. (2008) argued that all companies 

should embrace green transformation and develop clean production technologies to enhance their 

competitiveness. Peng and Li (2015) discovered that the green transformation of heavily polluting industrial 

sectors in China positively impacted import trade. Zhao and Qiao (2015) conclude from their data analysis 

that the green transformation of Chinese companies contributed to the promotion of corporate financial 

performance. 

The achievement of the green transformation goals requires substantial financial resources that cannot be 

fully covered by government funding alone. This significant funding gap necessitates targeted interventions 

using social funds. An essential feature and advantage of the ESG system is its ability to provide a 

comprehensive evaluation framework for green investments that align with sustainable development goals. 

Therefore, the ESG system is anticipated to serve as a crucial catalyst for green transformation (Wu and 

Chen, 2022). Strong ESG performance has a significant positive effect on companies' green transformation. 

Based on the aforementioned literature analysis, it is apparent that although green transformation may 

temporarily increase product costs, corporations fulfill their social responsibility by improving their 

reputations. This proactive social responsibility behavior can lead to long-term improvements in a 

company's financial performance (Geng, 2021). Therefore, the third hypothesis is as follows. 

Hypothesis 3. Green transformation mediates the impact of renewable energy companies’ ESG 

performance on financial performance. 
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3. Methodology 

Variables selection 

Currently, two primary categories of indicators are used to evaluate a company's financial performance: 

the first category is accounting indicators, such as Return on Assets (ROA) and Return on Equity (ROE), 

and market indicators, such as the M/B ratio and Tobin's Q value (Gentry et al., 2010). Divergence arises in 

the conclusions derived from the various indicators as the degree of company diversification increases. This 

divergence can be attributed to accounting indicators responding to the operational outcomes of the company, 

whereas market indicators respond to investor expectations (Lei and Du, 2003). Because China's capital 

market, especially the stock market, is affected by various irrational factors and fluctuates greatly at the 

current stage, stock prices cannot effectively reflect the real value of companies (Song, 2021). Consequently, 

this study excludes market indicators and employs more objective accounting indicators. Among these 

indicators, ROA was chosen as the financial performance index because of its capacity to measure the net 

profit generated per unit of assets. ROA is considered a comprehensive indicator of the strong correlation 

between social responsibility and corporate financial performance (Orlitzky et al., 2008). Thus, ROA was 

selected to represent a company's financial performance. The formula employed to calculate ROA is as 

follows: 

Return on Assets (ROA) = Net Profit after Tax/ Total Assets × 100% 

For the independent variable, to better measure the overall ESG performance of companies, this study 

uses WIND’s ESG rating score published by Wind Financial Terminal, which covers the three dimensions 

of environmental, social, and governance, and is further subdivided into 27 issues encompassing over 300 

specific indicators. A more comprehensive, realistic, and authoritative representation of ESG performance 

in the Chinese market can be attained using Wind’s ESG score. 

Among the green transformation investment indicators, the investment ratio of environmental protection 

projects was set to measure green transformation investment. Because this research concentrates on the 

energy industry, only renewable energy companies develop renewable projects, utilizing the operating cost 

ratio of renewable energy projects as an indicator of green transformation. 

As corporate financial performance can be influenced by factors such as corporate peripatetic 

characteristics and financial operating conditions (Luo, 2019), some researchers have suggested selecting 

the Debt Asset ratio (Lev), Total Assets Turnover (Ato), and Company Age (age) as control variables to 

ensure that any relationship between ESG and financial performance is not the outcome of any missing 
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variables. The Debt Asset ratio refers to leverage, which represents company risk that may affect financial 

performance (Prior et al., 2008). Total asset turnover serves as an indicator of a company's efficiency in 

utilizing its assets to generate revenue and may also affect financial performance (Adam, 2022). Older 

companies typically possess more stable cash flows and abundant resources, attracting a greater number of 

consumers and investors, and ultimately enhancing financial performance; thus, Company Age was included 

as a control variable in this study (Zhang et al., 2017). Table 1 presents the measurement definitions of each 

variable. 

Table 1 The measurement definition of variables 

Model construction 

In this study, three multiple linear regression models were formulated to investigate the impact of energy 

companies’ ESG performance on their financial performance. Moreover, the study aims to explore the 

mediating role of green transformation in the relationship between ESG performance and financial 

performance, while analyzing the moderating effect of company type. The following regression models 

were constructed in this study: 

𝑅𝑂𝐴𝑖,𝑡 = 𝛽0 + 𝛽1𝐸𝑆𝐺𝑖,𝑡 + 𝛽2𝐿𝑒𝑣𝑖.𝑡 + 𝛽3𝐴𝑠𝑠𝑒𝑡_𝑡𝑢𝑟𝑖,𝑡 + 𝛽4𝐴𝑔𝑒𝑖,𝑡 + 𝜀                                                                                                                                                         

(a) 

𝐺𝑋𝑖,𝑡 = 𝛽0 + 𝛽1𝐸𝑆𝐺𝑖,𝑡 + 𝛽2𝐿𝑒𝑣𝑖.𝑡 + 𝛽3𝐴𝑠𝑠𝑒𝑡_𝑡𝑢𝑟𝑖,𝑡 + 𝛽4𝐴𝑔𝑒𝑖,𝑡 + 𝜀                                                                                                                                                

(b) 

𝑅𝑂𝐴𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝑋𝑖,𝑡 + 𝛽2𝐸𝑆𝐺𝑖,𝑡 + 𝛽3𝐿𝑒𝑣𝑖.𝑡 + 𝛽4𝐴𝑠𝑠𝑒𝑡_𝑡𝑢𝑟𝑖,𝑡 + 𝛽5𝐴𝑔𝑒𝑖,𝑡 + 𝜀 

(c) 

Categories Variables Symbol Description 

Dependent variable Corporate Financial 

Performance 

ROA Net Profit after Tax / Total Assets *100% 

Independent 

variable 

ESG Performance ESG ESG rating score evaluated by Wind Financial 

Terminal 

Mediator variable Energy Company’s Green 

Transformation 

GX Renewable Energy Project Operating Costs / 

Total Operating Costs *100% 

Moderator variable Energy Company’s Type TYP Renewable energy companies are defined as 1, 

traditional fossil energy companies are defined 

as 0 

Control variables Debt Asset ratio Lev Total Debt / Total Assets * 100% 

 Total Assets Turnover Ato Net Sales / Average Total Assets *100% 

 Company Age Age The difference between the current year and the 

year in which the company was established 
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Where: i = company; t = period; β_0 = constant term; β_i (i=1 to 5) = the coefficient of each variable; ε 

= error term. 

Model (a) examines Hypothesis 1 and Hypothesis 2, which investigate the impact of ESG performance 

on financial performance; Models (b) and (c) examine Hypothesis 3; Model (b) investigates the relationship 

between energy companies’ ESG performance and green transformation; and Model (c) investigates the 

mediating role of green transformation. 

To comprehensively investigate the influence of green transformation on the relationship between the 

ESG performance and financial performance of renewable energy companies, this study uses the causal step 

approach proposed by Baron and Kenny (1986). The mediation analysis seeks to establish a deeper 

understanding of the underlying impact mechanism of green transformation on the financial performance of 

renewable energy companies during the ESG performance process. To achieve this, specific regression 

equations were used to describe the relationships between the relevant variables involved in the mediating 

analysis. 

                        𝑌  𝑐𝑋    |𝑒1                                (1) 

                       𝑀  𝑎𝑋    |𝑒2                                (2) 

                               𝑌  𝑐′𝑋  𝑏𝑀   |𝑒3                            (3) 

where: c is the effect of the independent variable X on the dependent variable Y, a is the effect of the 

independent variable X on the mediating variable M, b is the effect of the mediating variable M on the 

dependent variable Y after controlling for the mediating variable M, c' is the effect of the independent 

variable X on the dependent variable Y after controlling for the mediating variable M, e_i(i=1 to 3) is the 

regression residuals. 

Owing to its temporal dimensions, this study necessitates the utilization of panel data analysis. Typically, 

panel data analysis encompasses two predominant methodologies: fixed-effects and random-effects. In this 

study, by conducting the F-test, Lagrange multiplier (LM-test) test, and Hausman test, a fixed-effects model 

was selected to conduct a regression analysis to test the correlation between corporate ESG performance 

and financial performance. 

Data sources 

This study selects financial performance and ESG score data from the WIND financial database of China. 

The specific project cost data for each company were collected from their respective annual reports. The 

data used in the model estimation span from 2018 to 2021. The selection of 2018 as the starting year is based 
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on the statistical commencement year of the WIND ESG rating database, the choice of 2021 as the ending 

year is due to the incomplete publication of ESG data for the year 2022 on the Wind Financial Database at 

the time this study was conducted. To enhance sample standardization and ensure the validity and efficacy 

of the research findings, this study extracted data based on the following principles: 

(1)  According to the industry classification of the China Securities Regulatory Commission (CSRC), 

companies related to the energy industry, such as electricity, heat, and gas production and supply companies, 

were selected as the sample base. 

(2)  Eliminate ST and *ST samples with abnormal data were excluded1.  

(3)  Eliminating samples with missing or abnormal ESG rating data. 

Following the elimination of abnormal data, 356 observations were made, including 69 renewable and 43 

traditional energy companies. The research period spanned from 2018 to 2021. The initial processing of raw 

data to form the panel data was conducted using Microsoft Excel, whereas the final regression analysis and 

empirical tests were primarily performed using Stata16 software. 

4. Result and discussion 

Descriptive statistical analysis 

Table 2 shows the descriptive statistics of the variables, which can be used to analyze their characteristics 

and trends. The mean ROA was 3.067. Notably, there was a substantial disparity between the maximum and 

minimum values, with a difference of 11.57. This observation suggests significant variation among the 

sample companies, signifying an imbalance in their development. For the ESG variable, the mean value was 

5.941, with a minimum value of 3.520 and a maximum value of 9.320. This wide dispersion in ESG 

performance indicates notable diversity among the companies assessed. The mean value of green 

transformation was 33.7% with a median value of 14.7%, suggesting that more than half of the companies 

in the sample attained a relatively high degree of green transformation in their operations. 

Concerning the type of energy company, the mean value is 0.604, indicating that the number of renewable 

energy companies is greater than that of traditional energy companies. 

Among the control variables, the mean value of Lev (Debt Asset ratio) is approximately 54.77%, which 

is smaller than the median value, indicating that a significant proportion of the companies in the sample 

 
1ST -- The company has been operating at a loss for two consecutive years, special treatment. 

*ST --Three consecutive years of operating losses for the company, delisting warning. 
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maintain relatively low levels of debt. The mean value of Total Asset Turnover (Ato) is 0.364, which is 

larger than the median value, meaning that most companies have relatively high asset management 

efficiency. Age also differs among companies. Overall, the sample data were well differentiated. 

Table 2 The descriptive statistical of the variables 

Variable N Mean P50 Sd Min Max 

ROA 356 3.067 2.879 2.255 -2.926 8.646 

ESG 356 5.941 5.840 0.889 3.520 9.320 

GX 215 0.337 0.147 0.373 0.000 1.000 

TYP 356 0.604 1.000 0.490 0.000 1.000 

Lev 356 54.77 57.42 16.08 1.306 88.21 

Ato 356 0.364 0.283 0.246 0.024 1.508 

Age 356 15.48 20.00 10.81 1.792 39.00 

Correlation Analysis and Multicollinearity Analysis 

To prove that each variable selected for this study was scientific and reasonable, a Pearson’s correlation 

test was conducted, and the results are shown in Table 3. Specifically, ESG is positively correlated with 

ROA and significant at the 1% level, which is consistent with Hypothesis 1. Conversely, Lev is negatively 

correlated with ROA, indicating that a higher debt-to-asset ratio adversely impacts financial performance. 

This negative association suggests that companies operating at higher debt levels experience diminished 

financial performance. Conversely, Ato is positively correlated with ROA, revealing that more efficient 

operations positively influence financial performance, which is conducive to enhancing financial 

performance. Age also shows significant negative correlations with financial performance, indicating that 

older companies negatively influence financial performance. Additionally, it is worth noting from Table 3 

that the correlation coefficients between all independent variables were modest, thereby affirming the 

appropriateness of the variable selection in this research. 
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Table 3 The Pearson correlation test results 

 ROA ESG Lev Ato Age 

ROA 1     

ESG 0.181*** 1    

Lev -0.381*** 0.043 1   

Ato 0.180*** 0.008 -0.118** 1  

Age -0.169***   0.151*** 0.100* -0.069 1 

Note: *, **, and ***indicate significance at the 10, 5, and 1 percent levels, respectively. 

The results of the multicollinearity analysis among the variables in this study are shown in Table 4. 

Variance Inflation Factor (VIF) values were used to assess whether multicollinearity existed among the 

explanatory variables. A VIF value within the range of 0–10 indicates the absence of multicollinearity issues 

among the explanatory variables. As observed in Table 4, all VIF values for each variable were below 10, 

affirming that there was no multicollinearity problem among the variables included in the model. 

Table 4 The Multicollinearity Analysis 

 

 

 

 

 

The impact of ESG performance on financial performance 

Table 5 shows the regression coefficient between ESG and ROA, which is significant at the 1% level. 

This implies that a company's ESG performance has a substantial positive influence on its financial 

performance. In other words, companies with better ESG performance tend to exhibit higher financial 

performance than those with lower ESG performance. This suggests that energy companies demonstrating 

commendable ESG performance can transmit positive signals to the market by actively reducing their 

natural resource utilization and energy consumption. Consequently, these companies have attracted 

investors’ attention, leading to enhanced financial performance. Moreover, an improvement in ESG 

performance allows a company to gain more social resources and cultivate a favorable reputation, thereby 

enhancing its social image and contributing to sustained financial performance in the long run. However, 

Variable VIF 1/VIF 

ESG 1.02 0.976 

Lev 1.02 0.977 

Ato 1.02 0.982 

Age 1.04 0.965 

Mean VIF 1.02  
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Lev and Age have significantly negative impacts on financial performance. This finding suggests that 

companies with higher debt ratios tend to exhibit poorer financial performance. Additionally, younger 

companies may possess greater development potential and consequently attract more investment, positively 

influencing their financial performance. Finally, Ato exhibits a significantly positive impact, indicating that 

companies with robust profitability tend to demonstrate superior financial performance. 

Table 5 Regression results of the impact of ESG performance on financial performance 

 ROA 

ESG 0.474*** 

 (0.123) 

Lev -0.053*** 

 (0.007) 

Age -0.983** 

 (0.416) 

Ato 1.363*** 

 (0.441) 

ydum control 

_cons 5.721*** 

 (1.624) 

N 356.000 

r2 0.216 

r2_a 0.200 

Note: *, **, and ***indicate significance at the 10, 5, and 1 percent levels, respectively. 

The impact of company ESG performance, type, and financial performance 

In this study, the sample of energy companies was categorized into two groups based on company type: 

renewable and traditional. This study aimed to examine the potential differences between these two 

categories. As shown in Table 6, the regression coefficient between ESG performance and the financial 

performance of renewable energy companies exhibits a positive and statistically significant relationship at 

the 1% level. This finding indicates that renewable energy companies with better ESG performance tend to 

achieve better financial performance. Additionally, the regression coefficient between ESG performance 

and the financial performance of traditional energy companies is positive, but the statistical significance is 

at the 5% level. This suggests that the significant relationship between ESG performance and the financial 

performance of renewable energy companies is stronger than that of traditional energy companies. 
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These results indicate that ESG performance has a more substantial impact on the financial performance 

of renewable energy companies than on traditional energy companies. This finding is consistent with 

Hypothesis 2, which posits that there are variations in the relationship between ESG and financial 

performance based on company type. 

Table 6 Empirical analysis of company ESG performance, type, and financial performance 

 

Variables 

Company type 

Renewable energy company Traditional energy company 

ROA ROA 

ESG 0.551*** 0.494** 

 (0.158) (0.211) 

Lev -0.044*** -0.068*** 

 (0.008) (0.014) 

Age -0.865 -0.438 

 (0.585) (0.643) 

Ato 0.940 1.272* 

 (0.600) (0.698) 

_cons 4.306* 5.032* 

 (2.268) (2.657) 

N 215 141 

r2 0.174 0.259 

r2_a 0.146 0.220 

Note: *, **, and ***indicate significance at the 10, 5, and 1 percent levels, respectively. 

The mediating role of renewable energy company green transformation 

The regression results are presented in Table 7. The examination of the mediating effects, following the 

methodology proposed by Wen et al. (2014), was performed using models (a), (b), and (c). In these models, 

the effects of c, a, b, and c' were found to be statistically significant (p< 0.05), it is necessary to further 

examine the symbol direction of the indirect effects ab and c'. Upon closer examination of Model (c), the 

indirect effect ab of green transformation exhibited a negative correlation, which contrasts with the 

regression coefficient c' for ROA. Moreover, the absolute value of the total effect c (0.551) of ESG on ROA 

is slightly smaller than that of the direct effect c' (0.612). Following the determination method proposed by 

Mac Kinnon et al. (2000), the indirect effect of green transformation on both ESG performance and financial 

performance is not characterized as a "mediating effect,” but rather as a “suppressing effect.”  

This study categorizes renewable energy companies into two groups based on their renewable energy 
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project operating costs: (1) completely renewable energy companies, where renewable energy project costs 

account for more than 50% of their total operating costs, and (2) incompletely renewable energy companies, 

where renewable energy project costs account for less than 50%. These categories correspond to green 

transformation levels exceeding 50%. Fig. 1 illustrates the impact of ESG performance on the financial 

performance of two types of renewable energy companies. Notably, the slope for completely renewable 

energy companies is more pronounced than that of incompletely renewable energy companies. This disparity 

indicates that as ESG performance improves, completely renewable energy companies experience a 

significantly faster rate of financial performance enhancement than do incompletely renewable energy 

companies, suggesting that the green transformation variable of these two types of companies increases the 

difference in the impact of their ESG performance on financial performance. 

These findings highlight the need to account for the green transformation variable to avoid suppressing 

the observed differences in the impact of ESG performance on the financial performance of different 

renewable energy companies. By including the green transformation variable as a control, the divergence 

between these distinct renewable energy companies became more evident. Hence, the results of our tests 

demonstrate that the green transformation variable acts as a mechanism of suppression in the relationship 

between ESG and the financial performance of renewable energy companies. 

Table 7 Empirical results on ESG performance, green transformation, and financial performance 

Variables Model (a) Model (b) Model (c) 

 ROA GX ROA 

GX —— —— 1.027** 

 —— —— (0.415) 

ESG 0.551*** -0.059** 0.612*** 

 (0.158) (0.026) (0.158) 

Lev -0.044*** -0.002 -0.042*** 

 (0.008) (0.001) (0.008) 

Age -0.865 -0.079 -0.784 

 (0.585) (0.097) (0.578) 

Ato 0.940 -0.593*** 1.549** 

 (0.600) (0.099) (0.642) 

_cons 4.306* 1.260*** 3.013 

 (2.268) (0.376) (2.300) 

N 215.000 215.000 215.000 

r2 0.174 0.197 0.198 

r2_a 0.146 0.169 0.167 

Note: *, **, and ***indicate significance at the 10, 5, and 1 percent levels, respectively. 
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Fig. 1 ESG performance on financial performance between two types of renewable companies 

Robustness check 

To enhance the robustness and reliability of the findings, a robustness check was conducted by 

substituting the dependent variable Return on Assets (ROA) with Return on Equity (ROE). The utilization 

of ROE in this analysis aims to examine the consistency and validity of the results from an alternative 

perspective. The ROE was calculated using the following formula: 

Return on Equity (ROE) =Net Income/ Average Shareholders’ Equity × 100% 

Tables 8, 9, and 10 show the results of the robustness check analysis in which ROE was adopted as the 

substituted dependent variable for the entire sample. The results of the robustness check are consistent with 

those of previous research, demonstrating a high degree of consistency and stability in the conclusions drawn 

from this study. 

 

 

 

 



Study on the impact of ESG performance on the Financial Performance of the Chinese Energy 
Industry 

 

16 

Table 8 Impact of ESG performance on financial performance 

 ROE 

ESG 1.214*** 

 (0.281) 

Lev -0.017 

 (0.015) 

Age -2.855*** 

 (0.950) 

Ato 2.926*** 

 (1.006) 

_cons 8.245** 

 (3.708) 

N 356.000 

r2 0.102 

r2_a 0.084 

Note: *, **, and ***indicate significance at the 10, 5, and 1 percent levels, respectively. 

Table 9 Empirical analysis of company ESG performance, type, and financial performance 

 Company type 

Variables Renewable energy company Traditional energy company 

 ROE ROE 

ESG 1.184*** 0.009** 

 (0.395) (0.004) 

Lev -0.007 -0.058** 

 (0.020) (0.028) 

Age -3.495** -0.055 

 (1.458) (0.070) 

Ato 3.007** 2.155 

 (1.497) (1.418) 

_cons 9.671* 9.873*** 

 (5.655) (2.202) 

N 215.000 141.000 

r2 0.088 0.102 

r2_a 0.057 0.055 

Note: *, **, and ***indicate significance at the 10, 5, and 1 percent levels, respectively. 
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Table 10 Empirical results on ESG performance, green transformation, and financial performance 

Variables Model (a) Model (b) Model (c) 

 ROE GX ROE 

GX —— —— 2.570** 

 —— —— (1.034) 

ESG 1.184***  -0.059** 1.336*** 

 (0.395) (0.026) (0.395) 

Lev -0.007 -0.002 -0.002 

 (0.020) (0.001) (0.020) 

Age -3.495** -0.079 -3.292** 

 (1.458) (0.097) (1.442) 

Ato 3.007** -0.593*** 4.530*** 

 (1.497) (0.099) (1.601) 

_cons 9.671* 1.260*** 6.434 

 (5.655) (0.376) (5.736) 

N 215.000 215.000 215.000 

r2 0.088 0.197 0.115 

r2_a 0.057 0.169 0.080 

Note: *, **, and ***indicate significance at the 10, 5, and 1 percent levels, respectively. 

5. Conclusions 

This study uses ESG rating data from the WIND financial database to measure companies’ ESG 

performance. Return on Assets (ROA) is utilized to measure the financial performance of these companies. 

A fixed-effects model is established to empirically examine the impact of energy companies’ ESG 

performance on their financial performance. Subsequently, the moderating effect of different types of energy 

companies was explored. Finally, whether green transformation plays a mediating role in the impact process 

was examined. The primary research sample included 112 energy companies, consisting of 69 renewable 

and 43 traditional energy companies. The research period spans from 2018 to 2021. 

These findings demonstrate a positive relationship between ESG performance and the financial 

performance of energy companies. Specifically, higher ESG performance is associated with better financial 

performance. By actively implementing effective environmental strategies and fulfilling social 

responsibilities, energy corporations have attracted stakeholders' attention and gained increased access to 

social resources. During the investment selection process, investors tend to select companies with exemplary 

ESG performances. Furthermore, energy companies that exhibit proactive approaches to social 
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responsibility garner robust support from government bodies and the public. As a result, the proper 

implementation of ESG responsibilities not only facilitates the sustainable development of energy 

companies but also significantly enhances their social image and confers a competitive advantage. 

Consequently, the company’s financial performance has improved correspondingly. 

Among energy companies, the ESG performance of renewable energy companies which contain 

renewable energy projects has a more significant positive impact on financial performance than traditional 

energy companies without any renewable energy projects. In recent years, as the concept of green and 

sustainable development has become mainstream social development in China, constraints on the energy 

industry have become stricter, and the country has vigorously promoted the transition from conventional 

fossil fuels to renewable and clean energy sources. In this context, investors and the public show concern 

for and appreciation for the efforts undertaken by renewable energy companies to enhance their 

environmental conditions. Consequently, renewable energy companies enjoy a more favorable social image 

and possess increased opportunities to convey positive development signals to the market. Consequently, 

the positive influence of ESG performance on renewable energy companies’ financial performance 

significantly surpasses that of traditional energy companies. 

Furthermore, the green transformation of renewable energy companies suppresses the impact of ESG 

performance on financial performance. Without controlling for the green transformation variable, the 

difference in the impact of ESG performance on the financial performance of different renewable energy 

companies will be suppressed, which will significantly enlarge the difference between completely renewable 

energy companies and incompletely renewable energy companies in the impact of ESG performance on 

financial performance. These findings suggest that renewable energy companies should allocate further 

investment toward green transformation processes. As the degree of green transformation increases, 

incomplete renewable energy companies transition to completely renewable energy companies; 

consequently, the positive impact of ESG performance on financial performance increases, resulting in 

greater financial benefits. 

The empirical results and insights derived from this study highlight the beneficial outcomes of energy 

companies' initiatives for enhancing their ESG performance. The concept of ESG aligns with the 

development strategies of energy companies. Accelerating green transformation, vigorously developing 

renewable clean energy projects, and enhancing resource utilization will increase the trust of investors and 

the general public, and can further enhance the positive image of energy companies. Thus, the energy 

industry could achieve sustainable, long-term development. 



Study on the impact of ESG performance on the Financial Performance of the Chinese Energy 
Industry 

 

19 

Acknowledgment 

We highly regard Mr. Cao Wenwei from the China CITIC Bank for providing valuable data access and 

collaborative assistance. In addition, we thank the editor and anonymous reviewers for their insightful 

comments regarding this study. 

Data availability 

The ESG and financial data of companies provided by the Wind Financial Database are not publicly 

available. The data sets used in this study are available from the corresponding author upon request. 

Conflict of interest 

On behalf of all authors, the corresponding author states that there are no conflicts of interest. 

References 

UN PRI. (2015). Annual Report 2015: from awareness to impact. UN PRI. https://www.unpri.org/download?ac=3965. 

19th Central Committee of CPC. (2021). Opinions on the complete, accurate and comprehensive implementation of 

the new development concept to do a good job of carbon peaking and carbon neutral work. Central People's 

Government of the People's Republic of China. https://www.gov.cn/zhengce/2021-10/24/content_5644613.htm. 

Barrena, J., López, M. and Romero, P. M. (2016). Corporate Social Responsibility: Evolution through Institutional and 

Stakeholder Perspectives. European Journal of Management and Business Economics, 25(1), 8–14. 

https://www.econstor.eu/bitstream/10419/190510/1/1019394935.pdf. 

Madorran, C. and Garcia, T. (2016). Corporate Social Responsibility and Financial Performance: The Spanish Case. 

Revista de Administração de Empresas, 56(1), 20–28. 

https://www.researchgate.net/publication/292981820_Corporate_social_responsibility_and_financial_performance_

The_Spanish_case. 

Velte, P. (2017). Does ESG Performance Have an Impact on Financial Performance? Evidence from Germany. Journal 

of Global Responsibility, 8(2), 169–178. https://doi.org/10.1108/JGR-11-2016-0029. 

Auer, B.R. and Schuhmacher, F. (2016). Do Socially Responsible Investment Pay? New Evidence from International 

ESG Data. The Quarterly Review of Economics and Finance, 59, 51-62. https://doi.org/10.1016/j.qref.2015.07.002. 

Limkriangkrai, M., Koh, S. and Durand, R.B. (2017). Environmental, Social and Governance (ESG) Profiles, Stock 

https://www.unpri.org/download?ac=3965
https://www.gov.cn/zhengce/2021-10/24/content_5644613.htm
https://www.econstor.eu/bitstream/10419/190510/1/1019394935.pdf
https://www.researchgate.net/publication/292981820_Corporate_social_responsibility_and_financial_performance_The_Spanish_case
https://www.researchgate.net/publication/292981820_Corporate_social_responsibility_and_financial_performance_The_Spanish_case
https://doi.org/10.1108/JGR-11-2016-0029
https://doi.org/10.1016/j.qref.2015.07.002


Study on the impact of ESG performance on the Financial Performance of the Chinese Energy 
Industry 

 

20 

Returns, and Financial Policy: Australian Evidence.  International Review of Finance, 17(3), 461-471. 

https://doi.org/10.1111/irfi.12101. 

Yoon, B., Lee, J.H. and Byun, R. (2018). Does ESG Performance Enhance Firm Value? Evidence from Korea. 

Sustainability, 10. https://doi.org/10.3390/su10103635. 

Yan, X. (2022). Research on the impact of corporate ESG performance on corporate value [Master Thesis, Shandong 

University of Finance and Economics]. https://doi.org/10.27274/d.cnki.gsdjc.2022.000430. 

Nau, C. and Breuer, N. (2014). ESG performance and corporate financial performance: an empirical study of the US 

technology sector [Master Thesis, Lund University]. 

https://lup.lub.lu.se/luur/download?fileOId=4580100&func=downloadFile&recordOId=4580097. 

Ortas, E., Álvarez, I. and Garayar, A. (2015). The Environmental, Social, Governance, and Financial Performance 

Effects on Companies that Adopt the United Nations Global Compact. Sustainability, 7, 1932-1956. 

https://doi.org/10.3390/su7021932. 

Sassen, R., Hinze, AK. and Hardeck, I. (2016). Impact of ESG factors on firm risk in Europe. J Bus Econ, 86, 867–

904. https://doi.org/10.1007/s11573-016-0819-3. 

Garcia, AS., Wesley, M. and Orsato, RJ. (2017). Sensitive industries produce better ESG performance: Evidence from 

emerging markets. Journal of Cleaner Production, 150, 135-147. https://doi.org/10.1016/j.jclepro.2017.02.180. 

Ma, X., Wang, J. and Qin, E. (2016). ESG disclosure system of listed companies. China Finance, 16, 33-34. 

https://www.cifcm.cn/uploadfile/2018/0720/20180720104752337.pdf. 

Gu, J. (2022). The impact of environment, social responsibility and corporate governance (ESG) on corporate value. 

Institute of International Trade and Economic Cooperation, Ministry of Commerce. 

https://doi.org/10.27054/d.cnki.ggjms.2022.000106. 

Zhao, C., Guo, Y., Yuan, J., Wu, M., Li, D., Zhou, Y. and Kang, J. (2018). ESG and Corporate Financial Performance: 

Empirical Evidence from China’s Listed Power Generation Companies. Sustainability, 10(2607). 

https://doi.org/10.3390/su10082607. 

Gunnar, F., Timo, B. and Alexander, B. (2015). ESG and financial performance: aggregated evidence from more than 

2000 empirical studies. Journal of Sustainable Finance & Investment, 5(4), 210-233. 

https://doi.org/10.1080/20430795.2015.1118917. 

Chen, Y. and Xia, Z. (2022). Research on the Impact of ESG Performance on Enterprise Value from the Perspective 

of Firm Heterogeneity. Development Research, 4, 149-159. https://doi.org/10.13483/j.cnki.kfyj.2022.04.016. 

Geng, J. (2021). Research on the impact of green transformation on financial performance of energy companies [Master 

Thesis, Harbin University of Commerce]. https://doi.org/10.27787/d.cnki.ghrbs.2021.000042. 

https://doi.org/10.1111/irfi.12101
https://doi.org/10.3390/su10103635
https://doi.org/10.27274/d.cnki.gsdjc.2022.000430
https://lup.lub.lu.se/luur/download?fileOId=4580100&func=downloadFile&recordOId=4580097
https://doi.org/10.3390/su7021932
https://doi.org/10.1007/s11573-016-0819-3
https://doi.org/10.1016/j.jclepro.2017.02.180
https://www.cifcm.cn/uploadfile/2018/0720/20180720104752337.pdf
https://doi.org/10.27054/d.cnki.ggjms.2022.000106
https://doi.org/10.3390/su10082607
https://doi.org/10.1080/20430795.2015.1118917
https://doi.org/10.13483/j.cnki.kfyj.2022.04.016
https://doi.org/10.27787/d.cnki.ghrbs.2021.000042


Study on the impact of ESG performance on the Financial Performance of the Chinese Energy 
Industry 

 

21 

Carayannis, E.G., Cherepovitsyn, A.E. and Ilinova, A.A. (2017). Sustainable Development of the Russian Arctic zone 

energy shelf: the Role of the Quintuple Innovation Helix Model. J Knowl Econ, 8(2), 456–470. 

https://doi.org/10.1007/s13132-017-0478-9. 

Cherepovitsyn, A., Metkin, D. and Gladilin, A. (2018). An Algorithm of Management Decision-Making Regarding 

the Feasibility of Investing in Geological Studies of Forecasted Hydrocarbon Resources. Resources, 7(3), 47. 

https://doi.org/10.3390/resources7030047. 

IEA. (2021). Net Zero by 2050. IEA, Paris, License: CC BY 4.0. https://www.iea.org/reports/net-zero-by-2050. 

Yan, Q., Gao, B. and He, C. (2022). The process and inspiration of Shell's energy transition strategy. China Petroleum 

and Chemical Standards and Quality, 42(4), 62-64. 

Xiong, L., Yan, W. and Gao, F. (2022). Low-carbon development history and carbon neutral path analysis of BP. 

International Petroleum Economics, 30(10), 48-56. 

ExxonMobil. (2023). Advancing Climate Solutions Progress Report. 

https://corporate.exxonmobil.com/news/reporting-and-publications/advancing-climate-solutions-progress-report. 

BlackRock. (2023). Sustainable investing at BlackRock. 

https://www.blackrock.com/ch/individual/en/themes/sustainable-investing. 

I.V. Filimonova, A.V. Komarova, I.V. Provornaya, Y.A. Dzyuba and A.E. Link. (2020). Efficiency of oil companies 

in Russia in the context of energy and sustainable development. Energy Reports, 6(6), 498-504. 

https://doi.org/10.1016/j.egyr.2020.09.027. 

Cha, M., Wen, X. and Li, W. (2017). Discussion on the "going out" of state-owned energy and mineral resources 

enterprises in China. Foreign Economic and Trade Practice, 2, 26-29. 

Eva, H., Eeva-Lotta, A., Kaisa, M. and Raimo, L. (2018). Incumbent energy companies navigating energy transitions: 

strategic action or bricolage. Environmental Innovation and Societal Transitions, 28, 57-69. 

https://doi.org/10.1016/j.eist.2018.03.001. 

Che, L., Wu, C. and Qu, Y. (2016). Research on green transformation model of coal enterprises--Jizhong Energy Group 

as an example. Management Case Study and Review, 9(1), 44-52. 

Porter, M. E., and Claas van der Linde. (1995). Green and Competitive: Ending the Stalemate. Harvard Business 

Review, 33, 120-134. https://books.google.co.jp/books?id=MX-zZhHbshIC&lpg=PA33&ots=LLtIemIIL-&lr&hl=zh-

CN&pg=PA33#v=onepage&q&f=false. 

Li, Y. (2016). Analysis of the current situation of green transformation of coal enterprises: Taking Gansu Huating Coal 

Company as an example. Economic and Trade Practice, 8, 21-22. 

Tang, M., Walsh, G., Lerner, D., Fitza, M. and Li, Q. (2018). Green Innovation, Managerial Concern and Firm 

https://doi.org/10.1007/s13132-017-0478-9
https://doi.org/10.3390/resources7030047
https://www.iea.org/reports/net-zero-by-2050
https://corporate.exxonmobil.com/news/reporting-and-publications/advancing-climate-solutions-progress-report
https://www.blackrock.com/ch/individual/en/themes/sustainable-investing
https://doi.org/10.1016/j.egyr.2020.09.027
https://doi.org/10.1016/j.eist.2018.03.001
https://books.google.co.jp/books?id=MX-zZhHbshIC&lpg=PA33&ots=LLtIemIIL-&lr&hl=zh-CN&pg=PA33#v=onepage&q&f=false
https://books.google.co.jp/books?id=MX-zZhHbshIC&lpg=PA33&ots=LLtIemIIL-&lr&hl=zh-CN&pg=PA33#v=onepage&q&f=false


Study on the impact of ESG performance on the Financial Performance of the Chinese Energy 
Industry 

 

22 

Performance: An Empirical Study. Business Strategy and the Environment, 27, 39-51. 

https://doi.org/10.1002/bse.1981. 

Chen, S., Ding, Z. and Li, J. (2008). Game analysis between enterprises and government in cleaner production. 

Environmental Science and Technology, 1, 142-144. https://doi.org/10.19672/j.cnki.1003-6504.2008.01.039. 

Peng, X. and Li, B. (2015). Trade openness, FDI and green transformation of Chinese industry-an empirical study 

based on dynamic panel threshold model. International Trade Issues, 1, 166-176. 

https://doi.org/10.13510/j.cnki.jit.2015.01.016. 

Zhao, C. and Qiao, G. (2015). Research on the integration and development of state-owned enterprises and private 

enterprises--based on the perspective of corporate social responsibility. Research on finance and economics, 6, 122-

129. 

Wu, C. and Chen, S. (2022). Green transformation and high-quality development under the ESG system with Chinese 

characteristics. New Finance, 4, 8-16. 

Gentry, Richard J., and Wei, S. (2010). The Relationship between Accounting and Market Measures of Firm Financial 

Performance: How Strong Is It. Journal of Managerial Issues, 22(4), 514–530. https://www.jstor.org/stable/25822528. 

Lei, L. and Du, X. (2003). Empirical research on the relationship between diversification and management performance 

in listed company. Journal of University of Shanghai for Science and Technology, 4, 341-345+349. 

Song, Q. (2021). The impact of environmental, social, and corporate governance on the financial performance of listed 

companies [Master Thesis, Zhongyuan Institute of Technology]. https://doi.org/10.27774/d.cnki.gzygx.2021.000120. 

Orlitzky, M., Schmidt, F. L., & Rynes, S. L. (2003). Corporate Social and Financial Performance: A Meta-Analysis. 

Organization Studies, 24(3), 403–441.  https://doi.org/10.1177/0170840603024003910. 

Luo, X. (2019). A study on the nonlinear relationship between executive compensation incentives, equity incentives 

and capital structure--empirical data from Chinese manufacturing listed companies. Explorations in Financial Theory, 

186(4), 43-52. https://doi.org/10.16620/j.cnki.jrjy.2019.04.005. 

Prior, D., Surroca, J. and Tribó, J.A. (2008). Are socially responsible managers really ethical? Exploring the 

relationship between earnings management and corporate social responsibility. Corporate Governance: An 

International Review, 16(3), 160-177. https://doi.org/10.1111/j.1467-8683.2008.00678.x. 

Adam, H. (2022). Asset Turnover Ratio Definition. Investopedia. 

https://www.investopedia.com/terms/a/assetturnover.asp. 

Zhang, Q., Li, J. and Zhu, Z. (2017), “Research on the Relationship among Firm Maturity, CSR and R&D Investment 

and Financial Performance”, Journal of Xi’an Technological University, 37(3), 221-227. 

https://doi.org/10.16185/j.jxatu.edu.cn.2017.03.009. 

https://doi.org/10.1002/bse.1981
https://doi.org/10.19672/j.cnki.1003-6504.2008.01.039
https://doi.org/10.13510/j.cnki.jit.2015.01.016
https://www.jstor.org/stable/25822528
https://doi.org/10.27774/d.cnki.gzygx.2021.000120
https://doi.org/10.1177/0170840603024003910
https://doi.org/10.16620/j.cnki.jrjy.2019.04.005
https://doi.org/10.1111/j.1467-8683.2008.00678.x
https://www.investopedia.com/terms/a/assetturnover.asp
https://doi.org/10.16185/j.jxatu.edu.cn.2017.03.009


Study on the impact of ESG performance on the Financial Performance of the Chinese Energy 
Industry 

 

23 

Baron, R. M. and Kenny, D. A. (1986). The moderator-mediator variable distinction in social psychological research: 

Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 51, 1173-1182. 

https://doi.org/10.1037/0022-3514.51.6.1173. 

Wen, Z. and Ye, B. (2014). Analyses of Mediating Effects: The Development of Methods and Models. Advances in 

Psychological Science, 22(5), 731-745. https://journal.psych.ac.cn/xlkxjz/CN/10.3724/SP.J.1042.2014.00731. 

MacKinnon, D.P., Krull, J.L. and Lockwood, C.M. (2000). Equivalence of the Mediation, Confounding and 

Suppression Effect. Prev Sci, 1, 173–181. https://doi.org/10.1023/A:1026595011371. 

 

 

https://doi.org/10.1037/0022-3514.51.6.1173
https://journal.psych.ac.cn/xlkxjz/CN/10.3724/SP.J.1042.2014.00731
https://doi.org/10.1023/A:1026595011371

