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A B S T R A C T   

This study theoretically and empirically analyzes the impact and mechanism of corporate green 
transformation on accrual earnings management using a sample of China’s A-share listed com-
panies from 2015 to 2021. The results indicate that the green transformation of enterprises helps 
restrain accrual-based earnings management, especially accrual-based earnings management, 
which increases profits, and that the inhibition effect of enterprise green transformation on 
earnings management is more significant in high-tech and growth-stage enterprises. The mech-
anism test shows that corporate green transformation can inhibit accrual-based earnings man-
agement by increasing analyst follow-up and easing financing constraints. Using China’s 
environmental tax law, promulgated in 2018, as an exogenous shock to construct the PSM-DID, 
the conclusion still holds after alleviating endogeneity. Further research has found that green 
transformations can also help inhibit real earnings management. This study provides new 
empirical evidence for a comprehensive understanding and evaluation of the governance role of 
corporate green transformation and provides a reference value for further comprehensively 
promoting the green transformation of Chinese enterprises and improving the quality of ac-
counting information.   

1. Introduction 

With the continuous adoption of an extensive economic growth model in recent years, China has become the second largest 
economy in the world. However, this extensive economic growth has seriously damaged China’s environmental resources, making 
China’s total greenhouse gas emissions the highest in the world [1]. The green economy has always been an important tool for 
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developing countries to achieve sustainable development [2]. Therefore, to avoid environmental degradation caused by greenhouse 
gas emissions and political pressure affecting sustainable economic development, the Chinese government has proposed a series of 
economic development strategies based on environmental protection.1 The Chinese government’s green development method of 
“promoting the construction of a resource-saving and environmentally friendly society” reflects the determination and attitude of the 
government in formulating and implementing new development policies during the transformation period of national economic 
development [3]. China’s listed companies have long been the main source of carbon emissions.2 Today, with increasingly serious 
environmental problems, the traditional “high carbon emission” development model of listed companies is unsustainable, and com-
panies must choose a development path that takes into account both economic and environmental benefits [4], and green trans-
formation can just become an important driving force for the sustainable development of the corporate economy [5]. Therefore, given 
the Chinese government’s vigorous promotion of the sustainable development of the green economy based on the “dual carbon” goal, 
the green transformation of listed companies has become a hot topic of concern in all walks of life. 

Earnings management refers to the behavior in which the enterprise management authority controls or adjusts the accounting 
income information reported by the enterprise based on accounting standards to maximize the interests of its own subjects. Academic 
circles generally divide earnings management into two categories: accrual-based and real earnings management. Accrual earnings 
management involves selecting and applying accounting policies to change the accounting period to which earnings belong, whereas 
real earnings management indirectly affects the cash flow of business operations, future business results, and economic interests of the 
company by manipulating transactions. Earnings management is a constant focus of corporate governance research [6]. Jensen and 
Meckling [7] believe that the separation of ownership and management rights in modern enterprises has led to information asym-
metry, and managers may artificially interfere with the process of earnings reporting through accounting policy selection, accounting 
estimate changes, and so on, out of motivation to maximize their own interests [8]. This type of behavior has seriously affected the 
quality of corporate accounting information, rendering investors and creditors unable to make informed and reasonable decisions 
based on corporate accounting information, disrupting the country’s economic order, reducing the efficiency of resource allocation in 
the capital market, and hindering the development of the country’s economy. 

In existing theory, the relationship between corporate green transformation and accrual-based earnings management is not clear. 
On the one hand, the improvement of corporate environmental information disclosure can attract more analysts to follow, and analysts 
can reduce accrual earnings management through supervision [9,10]. In addition, the green transformation of enterprises concentrates 
on profit growth while taking into account environmental protection [11]. The positive externalities brought about by environmental 
protection often make it more recognized by the public and the government, thus attracting more high-quality resources and business 
cooperation, where analyst tracking is an additional factor. Finally, the green transformation of enterprises can transmit “green sig-
nals” to financial institutions through environmental information disclosure [12], thereby gaining credit advantages, alleviating the 
financing constraints of enterprises, and reducing the motivation for earnings management. On the other hand, green transformation 
may increase a company’s selling, general, and administrative expenses (SG&A), indirectly reducing stock returns [13], and thus 
increasing management’s motivation for earnings management. Therefore, in the context of the sustainable development of China’s 
green economy, strengthening research on the relationship between corporate green transformation and earnings management has 
important theoretical value and practical significance. 

The research conducted in this study has the following three goals: first, to study the importance of corporate green transformation 
and its impact on accrual earnings management; and second, to explore the impact of green transformation on enterprises with 
different technological innovation capabilities and life cycles. The specific impact of enterprises on accrual earnings management and, 
third, an in-depth discussion of the impact channels of corporate green transformation on accrual earnings management. According to 
previous studies, there is no in-depth account of the impact of green corporate transformation on accrual-based earnings management. 
Therefore, the overall goal of this study includes theoretical demonstration, empirical testing, and enlightenment for future researchers 
in related fields, while also providing investors with a new way to analyze the quality of corporate accounting information. 

This study selects China’s A-share non-financial listed companies from 2015 to 2021 as the research object and empirically tests the 
relationship between corporate green transformation and accrual earnings management. The main research questions were as follows.  

(1) Can corporate green transformation effectively restrain accrual earnings management?  
(2) Is the impact of corporate green transformation on accrual earnings management heterogeneous due to differences in corporate 

technological innovation capabilities or corporate life cycles?  
(3) What is the impact channel of corporate green transformation on accrual earnings management? 

1 In September 2016, the Chinese government clarified the relationship between green and sustainable economic development at the G20 Summit 
in Hangzhou, emphasizing for the first time the importance of green economy to global economic development; in September 2020, at the 75th 
United Nations General Assembly, Chinese President Xi Jinping officially proposed the goal of achieving “carbon peak” in 2030 and “carbon 
neutrality” in 2060; in March 2021, the National People’s Congress pointed out in the “14th Five-Year Plan” that “Clear waters and green mountains 
are as valuable as mountains of gold and silver”, and emphasized the further promotion of green financial development and support for green 
technology innovation; in January 2023, China’s State Council Information Office released “China’s Green Development in the New Era”, indicating 
that green industry has become a new driving force for economic growth.  

2 In 2021, the “China Listed Companies Carbon Emission Ranking (2021)” released by China’s “Carbon Neutral Summit Forum” shows that the 
total carbon dioxide emissions of the 100 largest listed companies are 4.424 billion tons, exceeding 40 % of China’s overall carbon emissions in that 
year. 
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The results show that green transformation can effectively restrain accrual-based earnings management. The inhibitory effect of 
corporate green transformation is more significant for positive earnings management. The heterogeneity analysis shows that the green 
transformation of enterprises can more effectively restrain accrual-based earnings management in high-tech and growth-stage en-
terprises. In addition, enterprises’ green transformation can restrain accrual earnings management through channels such as 
increasing analyst tracking and easing financing constraints. We derived an adapted conceptual framework for this study (Fig. 1). 

This study makes significant contributions to both theory and practice. In terms of theory, this study enriches empirical research on 
the economic consequences of corporate green transformation. Previous research on the microeconomic consequences of corporate 
green transformation has often focused on the increased financing and external attention brought about by environmental im-
provements and environmental performance improvements, but has not focused on the impact of corporate green transformation on 
corporate governance. Therefore, this study goes further on the previous basis and explores in depth whether the increase in financing 
and external attention brought about by the green transformation of enterprises can bring governance effects to enterprises and further 
improve their accounting information quality. This provides a reference for promoting the green transformation of enterprises and the 
sustainable development of China’s green economy. It also provides new ideas for modern corporate governance theory and empirical 
evidence for the application of green transformation to corporate governance issues. Second, this study enriches and expandsof the 
research on the factors affecting earnings management. Research on the factors affecting earnings management has mostly been 
conducted from the perspectives of the external market environment, corporate financing, and governance mechanisms. Few scholars 
have analyzed the “spillover” governance effects that green transformation brings to enterprises. Green transformation, one of the most 
important sustainable development strategies for enterprises, significantly impacts corporate governance. Therefore, this study is 
based on micro-level research on corporate financing and governance mechanisms and, from the perspective of corporate green 
transformation, a long-term development strategy, to further explore the factors influencing accrual-based earnings management. This 
provides a reference for enterprises to improve the quality of accounting information disclosure. Third, the results empirically 
demonstrate the internal mechanism of the impact of corporate green transformation on accrual earnings management from multiple 
perspectives. This study analyzes the impact mechanism of green transformation on accrual earnings management in detail from two 
perspectives: limiting the implementation space of accrual earnings management and eliminating the implementation motivation of 
earnings management. First, analyst tracking is selected to explore whether green transformation can restrain the implementation 
space of accrual earnings management through external corporate governance mechanisms. Second, financing constraints are selected 
to explore whether green transformation can eliminate the motivation of earnings management, which provides a more comprehensive 
reference for the mechanism analysis of related research. Fourth, this research addresses the deficiencies in dealing with endogeneity 
that previous studies have overlooked. Previous studies of green transformation omitted this area, which may have led to biased 
estimation results. This study takes the environmental protection “fee to tax” policy reform introduced by the Chinese government in 
2018 as an exogenous impact, and uses PSM-DID to alleviate possible endogenous problems between corporate green transformation 
and accrual earnings management. This method of alleviating possible endogeneity problems from the perspective of exogenous policy 
shocks provides useful insights for subsequent related research on endogenous processing. 

This study also offers practical implications. First, this research provides investors with a clearer and more reliable way to identify 
the quality of corporate accounting information. Investors can identify the quality of a company’s accounting information through the 
number of green transformation words in the annual report disclosed by the listed company, thereby making more rational investment 
decisions. Second, the results have important practical significance for encouraging enterprises to actively carry out green trans-
formation. Previous studies on the economic consequences of corporate green transformation have mainly focused on the environ-
mental performance obtained from the level of environmental protection. Environmental protection has strong positive externalities. 
Enterprises are generally unwilling to sacrifice their own interests for environmental protection based on the principle of maximizing 
their own interests. Therefore, corporate green transformation often previously required strong government environmental policies 
such as green credit and the collection of environmental taxes. However, this study verified through empirical evidence that the green 
transformation of enterprises can help improve the quality of accounting information and enable them to develop better. This helps 
enterprises to correctly understand the advantages of green transformation to a certain extent and guide enterprises to actively carry 
out green transformation. 

Fig. 1. Conceptual framework of the study.  
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The rest of this paper is organized as follows. Section 2 provides the literature review. Section 3 develops the theoretical framework 
and research hypotheses. Section 4 describes the research design. Sections 5 and 6 present and discuss the empirical results, 
respectively. Sections 7, 8, and 9 offer the research conclusions, policy suggestions, and limitations and suggestions for future research, 
respectively. 

2. Literature review 

The research related to this study has two main aspects: related research on the economic consequences of enterprise green 
transformation and related research on the influencing factors of earnings management. This section summarizes and analyzes existing 
literature on these two dimensions. 

2.1. The economic consequences of enterprise green transformation 

At the macro level, green technological innovation brought about by the green transformation of enterprises can effectively 
improve environmental quality by reducing carbon emissions [14], thereby promoting sustainable, healthy, and stable economic 
growth [15,16]. At the micro level, green corporate transformation affects corporate financing and analyst tracking.  

(1) In terms of corporate financing, Sharfman and Fernando [17] believe that corporate environmental performance can reduce 
corporate stock volatility, increase investor purchases, and reduce the cost of equity capital. Fatica et al. [18] find that green 
bonds issued by non-financial companies have a greater premium than ordinary bonds; that is, green transformation companies 
have lower bond issuance costs. Simultaneously, a series of green financial policies promulgated by the Chinese government, 
especially the green credit policy, has effectively helped green transformation enterprises obtain green credit, thereby 
expanding their external financing scale and easing financing constraints [19].  

(2) Existing research on external attention is relatively abundant. Chan and Walter [20] believe that companies that ignore 
environmental responsibilities suffer from reputational damage. Lv et al. [16] argue that green technological innovation 
brought about by the green transformation of enterprises can effectively improve their social reputations. To a certain extent, a 
company’s reputation reflects its potential for future sustainable development, and analysts tend to pay more attention to 
companies with good growth performance [21]. Therefore, corporate green transformation can attract external attention by 
increasing reputation. Second, Clarkson et al. [22] find that the smaller the amount of emission data voluntarily disclosed by a 
company, the lower the corporate risk. Chang et al. [23] show that corporate green information disclosure can effectively 
reduce corporate risk by reducing information asymmetry between managers and investors. The reduction in corporate risk 
contributes to the sustainable development of the company in the future and can attract the attention of analysts. Green 
transformation can attract external attention by reducing corporate risks. Finally, Shane and Spicer [24] find that better 
external environmental information can effectively improve stock returns. At the same time, as investors become more aware of 
the potential negative consequences of corporate damage to the environment, the stock value of green transformation com-
panies will generate a “green premium” and the market value will rise accordingly [25]. In addition, the environmental pro-
tection behavior and environmental information disclosure of green transformation enterprises will generate “green incentives, 
” causing a “green premium” in their stock value, significantly increasing their market value [20,22,26–28]. Companies with 
high market capitalization can attract talent and capital more easily, which can help them gain more analyst attention. 
Therefore, green transformation can attract external attention by increasing enterprises’ market value. 

With regard to the microeconomic consequences of corporate green transformation, most current research focuses on two aspects: 
(1) green financial policies and the increasing financing available given the improvements in environmental performance and (2) 
improvements in firms’ environmental protection level and the increase in external attention brought about by the improvement in the 
environment. However, no studies elaborate on whether the increase in financing and external attention brought about by green 
transformation can further optimize the quality of corporate accounting information. 

2.2. Factors influencing accrual earnings management 

Research on the factors influencing accrual-based earnings management is mainly conducted from the aspects of corporate 
financing constraints, corporate governance mechanisms, and the external market environment. In terms of the external market 
environment, some scholars believe that external market factors such as poor investor protection or market inefficiency promote an 
increase in the level of accrual-based earnings management [29,30].  

(1) At the financing constraint level, the existing literature shows that when companies face severe financing constraints, executives 
are more likely to change financial activities, such as achieving earnings targets through accrual earnings management, 
increasing the availability of external financing, and eliminating the financing constraint dilemma [31,32]. Simultaneously, 
when a company faces high financing needs, executives also use accrual earnings management to ensure that the company 
achieves relatively good performance, thereby improving creditors’ evaluation of the company’s solvency and making it easier 
for the company to obtain loans from banks [33,34]. 
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(2) At the corporate governance level, both internal and external governance mechanisms have an impact on earnings manage-
ment. In terms of internal governance mechanisms, Fan and Wong [29] believe that in enterprises with poor internal control 
mechanisms, large shareholders are more likely to encroach on the interests of small shareholders, and the predatory effect of 
this ownership structure reduces the quality of financial reports. Ashbaugh et al. [35] and El et al. [36] show that firms with 
internal control deficiencies have worse earnings quality than firms without deficiencies. Qian [37] contends that state-owned 
enterprises receive more financial and political support, which reduces their motivation for earnings management. In addition, 
institutional investor monitoring can reduce management’s opportunistic behavior and inhibit accrual earnings management 
[38,39]. As an important informal institutional constraint, the reputation mechanism also restrains earnings management and 
other behaviors that damage the quality of accounting information [40]. In terms of external governance mechanisms, auditing, 
as an important external supervision mechanism, plays a key role in ensuring the quality of financial reports [41], and the 
professional knowledge of auditors can effectively inhibit earnings management [42]. Analysts also play a supervisory role over 
managers, reducing information asymmetry, improving investment efficiency, and reducing accrual-based earnings manage-
ment [7,9]. At the same time, Kedia and Rajgopal [43] find that when a company is more likely to be investigated by the US 
Securities and Exchange Commission, its management level of accrual earnings decreases. 

Regarding the micro-influencing factors of accrual earnings management, most current research focuses on two aspects: (1) the 
reduction in earnings management motivation brought about by the improvement of financing constraints and (2) the improvement in 
corporate governance, which leads to a reduction in the earnings management operation space. However, no literature elaborates on 
whether corporate green transformation can reduce corporate accrual earnings management by increasing financing and improving 
governance levels. At the same time, many investors could previously only judge the quality of a company’s accounting information 
through its financial statements or corporate governance-related announcements. Therefore, this study provides a new method for 
investors to judge the quality of a company’s accounting information. 

2.3. Enterprise green transformation and accrual earnings management 

Currently, there is limited literature on the impact of corporate green transformation on accrued earnings management. However, 
some studies have examined the impact of corporate participation in environmental protection activities on accrued earnings man-
agement from an environmental protection perspective. 

Jiang et al. [44] show that air pollution can enhance a company’s earnings management level by strengthening negative emotions 
among executives. Thus, when companies participate in environmental protection, they may reduce their earnings management levels 
by reducing negative emotions among the management. Research by Wang et al. [45] argues that the environmental protection 
“fee-to-tax” policy promulgated by the Chinese government can promote the green transformation of polluting enterprises through 
strong supervision. Strong supervision also makes companies operate more cautiously to avoid penalties from regulatory authorities, 
thereby reducing corporate accrual-based earnings management. Gerged et al. [46], Shang and Chi [47], and Litt et al. [48] find that in 
emerging or developed markets, companies that disclose more environmental information cultivate a corporate culture with ethical 
beliefs. Environmental information disclosure is also a manifestation of management’s initiative to assume environmental re-
sponsibilities and is a “moral behavior.” Therefore, managers of companies that disclose more environmental information have higher 
ethical standards, which reduces the unethical behavior of accrued earnings management. Zhang et al. [49] find that companies with 
higher ESG information disclosure tend to pay more attention to the sustainability of corporate development and long-term value. 
Management inhibits accrual-based earnings management to maximize corporate value, a behavior that harms stakeholders’ interests. 
Simultaneously, according to signaling theory, increased ESG information disclosure can release positive signals to investors, ease 
corporate financing constraints, and reduce management incentives to manage earnings. Kolsi et al. [50] also argue that environmental 
responsibility is a type of social responsibility and that companies with social responsibility are less likely to engage in accrued 
earnings management activities. 

However, a small body of literature shows that corporate participation in environmental protection activities increases the 
motivation for accrual-based earnings management. Brahmana et al. [51] suggest that in emerging markets, companies’ environ-
mental information disclosure increases their earnings management. Because they believe that emerging markets lack sound systems, 
managers can use environmental information disclosure as a corporate social responsibility activity to divert investors’ attention from 
opportunistic behavior. Long et al. [52] find that after emissions-regulated firms implemented a carbon emissions trading scheme, an 
increase in compliance costs led to a decline in performance. This motivates management through self-interest, and they adopt accrual 
earnings management to avoid a decrease in their own compensation. 

Although most studies conclude that companies’ forced (e.g., environmental protection fees to tax) or proactive (e.g., environ-
mental information disclosure, ESG information disclosure) participation in environmental activities will inhibit their earnings 
management level, there is still some literature that holds the opposite view. Therefore, the existing research has not yet reached a 
consistent conclusion regarding the relationship between corporate participation in environmental protection activities and earnings 
management. Therefore, the impact of corporate green transformation on accrued earnings management requires in-depth theoretical 
discussion and empirical testing. 
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3. Theoretical framework and research hypothesis 

3.1. Theoretical framework 

3.1.1. Information asymmetry 
The theory of information asymmetry states that in market economic activities, various types of people have different un-

derstandings of relevant information; people with sufficient information are often in a more favorable position, while those with poor 
information are in a relatively disadvantaged position [53]. This study focuses on the theory of information asymmetry. Because 
managers often have more information about their companies than investors in the market, information asymmetry often exists be-
tween them. This opaque information environment provides firms with the opportunity to manipulate earnings [54,55]. The green 
transformation of enterprises can alleviate information asymmetry between investors and managers by strengthening a company’s 
internal and external governance mechanisms and improving the quality of green information disclosure. When the degree of 
corporate information asymmetry decreases, the cost of corporate earnings management increases, which in turn reduces costs [10]. 

3.1.2. Principal-agent theory 
Principal-agent theory is one of the main components of contract theory in institutional economics. In this case, one or more actors 

designate and hire other actors to serve them according to an explicit or implicit contract. The latter are awarded certain decision- 
making rights and pay the corresponding remuneration according to the quantity and quality of services provided by the latter 
[56]. The research in this study is related to the principal-agent theory because managers, as agents, may act against the interests of the 
principal to secure their own position or salary promotion, resulting in principal-agent problems. The green transformation of the 
enterprise shows the client’s willingness to hope for the sustainable development of the enterprise, so the client may alleviate the 
principal-agent problem through contract protection and other means [57]. 

3.2. Research hypothesis 

Through an analysis of the economic consequences of enterprise green transformation, combined with existing theories and 
literature, this study argues that enterprise green transformation may inhibit accrual earnings management in two ways: limiting the 
implementation space of accrual earnings management and eliminating the implementation motivation of accrual earnings 
management. 

The green transformation of enterprises can limit the implementation space of accrual earnings management and restrain accrual- 
based earnings management. The root cause of earnings management is information asymmetry between investors and managers, and 
a good corporate governance mechanism can effectively alleviate information asymmetry through supervision effects, thus limiting the 
implementation space of accrual-based earnings management [7]. 

On the one hand, because banks incorporate corporate environmental information into their lending decisions, green trans-
formation companies are encouraged to improve their green information disclosure. This reduces analysts’ costs of obtaining corporate 
information, thereby attracting a larger analyst following [58]. At the same time, the green innovation of enterprises in green 
transformation can improve overall future performance by improving environmental performance [59,60], and analysts tend to pay 
more attention to companies with good growth performance [21]. Therefore, the sustainable development prospects of green trans-
formation enterprises will attract more analysts to follow. On the other hand, the green technology innovation brought about by the 
green transformation of enterprises contributes to environmental governance. This behavior of assuming environmental responsibility 
is recognized by stakeholders such as the public, investment institutions, and government, and helps enterprises build a good image 
and obtain reputation capital [16,20,61,62]. As a special corporate governance mechanism, reputation can release positive signals to 
the public and reduce information asymmetry; analyst tracking can also be added. As an important external corporate governance 
mechanism, analysts have the motivation and ability to have a supervisory effect on the company and reduce information asymmetry 
by carefully reviewing public information disclosures [63], thus effectively suppressing accrual earnings management levels [9,10]. 

The green transformation of enterprises can eliminate or restrain managers’ motivation to implement accrual-based earnings 
management. The green transformation of enterprises can alleviate debt financing motivation for accrual-based earnings management. 
At the level of equity financing, green transformation companies improve their overall performance in the future by improving their 
environmental performance [59], and the green information disclosure of green transformation companies reduces the information 
asymmetry between managers and investors [9]; thus, investors can obtain company information at a lower cost, increase the market’s 
willingness to invest in it, push up stock prices, reduce equity financing costs [17], and increase corporate equity financing. At the debt 
financing level, green transformation send a positive signal to the market, reducing their risk of violating environmental laws and 
regulations [64], enabling them to issue green bonds with a greater premium, thereby reducing their bond issuance costs [18] and 
increasing the scale of direct financing of enterprises. Simultaneously, the Chinese government promulgated a series of green credit 
policies in recent years, enabling banks to incorporate corporate environmental information into their lending decisions [65]. Green 
transition enterprises send positive signals to banks, making it easier to obtain bank credit at lower loan interest rates and increasing 
the scale of indirect financing. Even companies with high financing constraints pay attention to the long-term impact of green credit 
policies on their financing and actively carry out green transformation to ease financing constraints [19]. Relieving corporate financing 
constraints can effectively inhibit executives’ motivation to increase external financing through earnings management, thereby 
reducing accrual-based earnings management [31–34]. 

Based on the above analysis, the following research hypothesis is put forward. 
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H1a. All else unchanged, corporate green transformation is negatively correlated with accrual-based earnings management. 
Giuli et al. [13] believe that green transformation, as part of corporate social responsibility, will increase a company’s sales, 

general, and administrative expenses (SG&A), and indirectly reduce the company’s profitability. At the same time, owing to the impact 
of externalities, enterprises undergoing green transformation must bear the cost of green innovation but cannot enjoy all the benefits of 
green transformation [66]. In addition, Min [67] believes that the economic benefits of corporate green transformation lag and the risk 
of failure is high. This creates high costs during the green transformation period, which may impact their profitability in the short term. 
According to the “rational person” hypothesis, investors, as rational people, will reduce their investment in the company when the 
profitability of the company declines, causing the company’s stock price to fall. A decrease in stock prices may have negative effects on 
managers, such as salary cuts and job demotions. To prevent a decline in stock prices from negatively affecting their own interests, 
management may avoid damaging their own private interests through accrual earnings management [68]. 

Based on the above analysis, this study investigates the following hypotheses. 

H1b. All else unchanged, corporate green transformation is positively related to accrual-based earnings management. 

4. Research design 

4.1. Sample selection and data sources 

This study selected A-share listed companies in China from 2015 to 2021 as the research sample. Chinese companies were chosen 
primarily because China, one of the largest emerging markets, has introduced a series of policies to encourage enterprises to go green. 
The sample period begins in 2015, because the China Banking Regulatory Commission issued the “Green Credit Guidelines” in 2012, 
and promulgated the “Key Evaluation Indicators for the Implementation of Green Credit” in 2014, which made the green trans-
formation of Chinese listed companies more and more active after 2015. Referring to previous research practices, the sample data were 
processed as follows: (1) eliminate samples with missing financial indicators, (2) eliminate insolvent samples, (3) eliminate financial 
industry samples, (4) eliminate ST and ST* firms, and (5) overcome the influence of outliers on the regression results by winsorizing 
continuous variables at the upper and lower 1 % levels. A total of 15,032 annual samples were collected from 2015 to 2021. Enterprise 
green transformation data come from the annual reports of various listed companies, other financial data come from the CSMAR and 
Wind databases, and industry classification data come from the industry classification standards published by Shenyin & Wanguo. 

4.2. Variable definitions 

4.2.1. Dependent variable 
The dependent variable was accrual-based earnings management. Following Dechow et al. [69], the modified Jones model was 

used to calculate accrual earnings management. The specific calculation method is shown in Equation (1). 

TAi,t

Ai,t− 1
=α1,i

1
Ai,t− 1

+ α2,i
ΔREVi,t − ΔRECi,t

Ai,t− 1
+ α3,i

PPEi,t

Ai,t− 1
+ εi,t, (1)  

where TA i,t represent the total accrued profit, which is the net profit minus the net cash flow of operating activities; A i,t-1 represents 
the total assets at the end of the year; ΔREVi,t represents the increase in operating income; ΔRECi,t represents the increase in net 

Table 1 
Variable definitions.  

variable 
classification 

variable name variable 
symbol 

variable specification 

Dependent 
Variable 

Accrual Earnings Management |DA| Referring to Dechow et al. (1995), accrual earnings management indicators 
constructed using the modified Jones model 

Independent 
Variable 

Enterprise Green Transformation GT Constructed using the text analysis method, see the above for the specific 
calculation method 

Control Variable Size of the Enterprise Size The logarithm of the number of employees in the enterprise 
Asset-Liability Ratio Lev Total Liabilities/Total Assets 
Return on Assets ROA Net profit/total assets 
shareholding ratio of the largest 
shareholder 

Top1 Shareholding ratio of the largest shareholder 

market value Book-to-book ratio MB Market Value/Total Assets 
operating income growth rate Growth (Operating income - operating income of the previous period)/Operating income 

of the previous period 
company age Age The logarithm of the establishment year plus 1 
board size Bsize The logarithm of the total number of directors 
proportion of independent directors Ind Number of independent directors/total number of directors 
controlling shareholder separation 
of two rights 

Wedge The difference between controlling shareholder’s control right and cash flow right 

dual-job integration Duality If the two positions of CEO and chairman are combined, the value is 1, otherwise it 
is 0  
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accounts receivable; PPEi,t represents Fixed assets, i indicating the company, t indicating the year. Model (1) is estimated for each 
industry and financial year and define the regression residual as the controllable accrual item DAi,t , which represents the current 

abnormal accrual profit after adjusting for total assets at the end of the previous period. The absolute value |DAi,t

⃒
⃒
⃒ is used as a proxy for 

earnings quality. A larger |DAi,t

⃒
⃒
⃒ means a higher level of earnings management, and a smaller |DAi,t

⃒
⃒
⃒ means a lower level of accrual 

earnings management and better earnings quality. 

4.2.2. Independent variable 
Drawing on Loughran et al. [70], text information disclosed in the annual reports of listed companies was used to measure the green 

transformation of enterprises. Green transformation is very important strategic information for listed companies in China, as disclosed 
in the annual report. This study selects 113 keywords (specific keywords can be found in Appendix A) for the green transformation of 
enterprises from five aspects: publicity initiative, strategic concept, technological innovation, sewage treatment, and monitoring 
management. We then counted the frequency of each keyword appearing in the annual report text of listed companies to form the 
frequency of green transformation words and used the word frequency plus 1 to take the natural logarithm to describe the green 
transformation of enterprises. 

4.2.3. Control variable 
As in prior studies [10,30,71], the control variables include the size of the enterprise (Size), asset-liability ratio (Lev), return on 

assets (ROA), shareholding ratio of the largest shareholder (Top1), market value Book-to-book ratio (MB), operating income growth 
rate (Growth), company age (Age), board size (Bsize), proportion of independent directors (Ind), controlling shareholder separation of 
two rights (Wedge), dual-job integration (Duality), industry, province and year dummy variables. Table 1 presents the main variables 
and their descriptions. 

4.3. Empirical model 

To verify the impact of corporate green transformation on accrual-based earnings management, a model such as equation (2) is 
constructed. 

⃒
⃒DAi,t

⃒
⃒=α0 +α1GTi,t +

∑
βkControl

k
i,t + Year+ Industry+Province+ εi,t, (2)  

where 
⃒
⃒DAi,t

⃒
⃒ is the accrual earnings management index calculated according to formula (1); the larger the index, the higher the degree 

of accrual earnings management. GTi,t is an indicator of the degree of green transformation of an enterprise constructed using text 
analysis. The larger the index, the higher is the degree of green transformation of the enterprise. 

∑
Controlki,t are the control variables 

listed in Table 1. Year, Industry, and Province are fixed effects of year, industry and province respectively, and εi,t is a random error term. 
In addition, to address the influence of factors such as cross-sectional correlation and eliminate heteroscedasticity, cluster correction 
on the standard error is performed at the individual level. 

5. Analysis of empirical results 

5.1. Analysis of descriptive statistics results 

Table 2 reports descriptive statistics for the main variables. The mean value of |DA| is 0.049, the median is 0.030. The minimum 
value of |DA| is 0, and the maximum value is 0.930, indicating large differences in accrual earnings management among different 
enterprises. The mean value of GT is 3.080, the standard deviation is 0.997, the minimum value is 0, and the maximum value is 7.143; 
that is, during the sample period, the keywords of corporate green transformation appear in the annual report at least 0 times and at 
most 1264 times. Hence, there are significant differences in the degree of corporate green transformation among different companies, 
which may be because different companies have different awareness and implementation of corporate green transformation. The 
results for the other control variables are within a reasonable range [30]. In addition, a mean t-test was performed on the samples 
according to the median grouping of green transformation. The detailed results are shown in Appendix B. 

Table 3 shows the correlation coefficient results. In the Pearson correlation coefficient matrix, the correlation coefficient between 
corporate green transformation and accrual earnings management is − 0.11, which is significant at the 1 % level. Spearman’s corre-
lation coefficient matrix results show that the correlation coefficient between corporate green transformation and accrual earnings 
management is − 0.10, which is also significant at the 1 % level. The results show that, without considering the influence of other 
factors, there is a negative correlation between corporate green transformation and accrual-based earnings management. In other 
words, green transformation inhibits accruals earnings management to a certain extent. The largest value in the correlation coefficient 
table was 0.40, indicating that there were no multicollinearity problems. 

5.2. Enterprise green transformation and earnings management 

Table 4 presents the regression results for corporate green transformation and accrual-based earnings management. After 
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controlling the year, province, and industry fixed effects in Column (1), the regression coefficient of corporate green transformation 
and accrual earnings management is − 0.006, which is significant at the 1 % level. After adding the other company-level control 
variables in Column (2), the regression coefficient between corporate green transformation and accrual-based earnings management is 
− 0.002, which is significant at the 5 % level. This shows that green transformation has an inhibitory effect on earnings management, 
and enterprises with higher degrees of green transformation have lower degrees of earnings management, verifying H1a. For the 
regression, the sample is divided into positive earnings management (DA>0) and negative earnings management (DA<0). Columns (3) 
and (4) show the results. The regression coefficient of corporate green transformation and positive earnings management is − 0.003, 
which is significant at the 5 % level. The regression coefficient with negative earnings management is − 0.001, which is not significant. 
Simultaneously, this study uses Fisher’s combination test and bootstrapping to conduct 3000 sampling tests on the differences in 
coefficients between groups. The empirical P value was 0.003, which is significant at the 1 % level. This shows that corporate green 
transformation effectively inhibits positive earnings management but has no significant impact on negative earnings management. 

5.3. Endogeneity control 

Corporate green transformation can inhibit earnings management; however, companies with low earnings management may 
promote corporate green transformation through good governance. Therefore, to alleviate possible endogeneity problems, the 
“Environmental Protection Tax Law of the People’s Republic of China” promulgated and implemented by the Chinese government in 
2018 was regarded as an exogenous policy impact, and PSM-DID was used to alleviate possible endogeneity problems. 

To protect and improve the environment, reduce pollutant emissions, and promote the sustainable development of the green 
economy, the Chinese government issued the “Environmental Protection Tax Law of the People’s Republic of China” in 2018. This was 
China’s first single-line tax law that aimed at environmental protection and specifically embodied the “green tax system.” Previously, 
China had long adopted a sewage charging system for corporate pollution, and the emergence of the “Environmental Protection Tax 
Law” means that the government has begun to use legal authority to guide companies to participate in environmental governance. 
When an enterprise delays payment, refuses to pay, or bears excessively high taxes for a long time, the government and relevant 
departments impose targeted penalties that seriously affect the enterprise’s ability to obtain government resources. Therefore, the 
supervision and punishment pressure brought by the “Environmental Protection Tax Law” will force enterprises to save energy, reduce 
emissions, and optimize economic structure [72,73], thereby promoting the green transformation of enterprises. 

In the actual process of collecting environmental protection taxes, the state sets only upper and lower limits on environmental 
protection tax rates. Local governments can independently determine tax rates based on local environmental conditions and enter-
prises’ ability to bear the tax burden. During the implementation of the environmental protection tax policy, some provinces used the 
original sewage fee collection standard as the environmental protection tax amount standard (i.e., “tax burden shift”). Further, the 12 
provinces of Hebei, Henan, Jiangsu, Shandong, Hunan, Sichuan, Chongqing, Guizhou, Hainan, Guangxi, Shanxi, and Beijing raised 
their tax standards (“tax burden increase”). Therefore, in this study, enterprises located in tax-burden-increasing areas are regarded as 
the experimental group and those located in tax-burden-shifting areas are regarded as the control group. The environmental protection 
tax was implemented in January 2018. This study takes the period before 2018 as before policy implementation and the period after 
2018 (including 2018) as after policy implementation. Equation (3) was constructed to conduct DID analysis.3 

⃒
⃒DAi,t

⃒
⃒=α0 +α1Treatmenti,t ∗ Afteri,t +

∑
βkControl

k
i,t + Year+ Industry+Province+ εi,t, (3)  

Table 2 
Descriptive statistics.  

VarName Obs Mean SD Median P25 P75 Min Max 

GT 15,032 3.080 0.997 3.045 2.303 3.784 0.000 7.143 
|DA| 15,032 0.049 0.065 0.030 0.011 0.062 0.000 0.930 
Size 15,032 7.768 1.193 7.727 6.975 8.529 4.543 11.290 
Lev 15,032 0.434 0.202 0.426 0.276 0.581 0.060 0.895 
ROA 15,032 0.027 0.075 0.032 0.010 0.060 − 0.332 0.197 
Top1 15,032 32.158 14.318 29.950 21.070 41.280 8.450 72.880 
MB 15,032 2.160 1.481 1.687 1.243 2.482 0.845 9.448 
Growth 15,032 0.159 0.397 0.099 − 0.033 0.260 − 0.569 2.335 
Age 15,032 2.991 0.273 2.996 2.833 3.178 2.197 3.526 
Bsize 15,032 2.263 0.297 2.303 2.079 2.485 1.386 2.944 
Ind 15,032 39.298 7.103 37.500 33.333 42.857 33.333 62.500 
Wedge 15,032 0.232 0.120 0.222 0.138 0.315 0.030 0.557 
Duality 15,032 0.258 0.438 0.000 0.000 1.000 0.000 1.000  

3 The selection of environmental protection “fee to tax” as the external impact of corporate green transformation is based on the following two 
reasons: First, the environmental protection “fee to tax” reform is unlikely to be driven by earnings management. Secondly, the degree of green 
transformation of enterprises located in areas with “increased tax burdens” has changed significantly before and after the environmental protection 
“fee-to-tax” reform. The DID of this paper tests whether corporate green transformation is related to a decline in earnings management. 
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Table 3 
Variable correlation coefficient test results.   

GT |DA| Size Lev ROA Top1 MB Growth Age Bsize Ind Wedge Duality 

GT 1 − 0.10*** 0.22*** 0.13*** 0.03*** 0.04*** − 0.26*** 0.03*** 0.12*** 0.10*** − 0.06*** − 0.06*** − 0.07*** 
|DA| − 0.11*** 1 − 0.14*** 0.10*** − 0.14*** − 0.08*** 0.06*** − 0.01 0.01 − 0.00 − 0.01 0.01 0.01 
Size 0.22*** − 0.18*** 1 0.34*** 0.11*** 0.17*** − 0.33*** 0.08*** 0.05*** 0.16*** − 0.05*** − 0.03*** − 0.11*** 
Lev 0.12*** 0.13*** 0.32*** 1 − 0.39*** 0.06*** − 0.40*** − 0.01 0.17*** 0.14*** − 0.04*** − 0.10*** − 0.09*** 
ROA 0.05*** − 0.36*** 0.13*** − 0.32*** 1 0.14*** 0.24*** 0.32*** − 0.07*** − 0.06*** 0.02** 0.10*** 0.02*** 
Top1 0.04*** − 0.09*** 0.19*** 0.07*** 0.16*** 1 − 0.12*** 0.01 − 0.01 − 0.02** 0.00 − 0.40*** − 0.04*** 
MB − 0.23*** 0.07*** − 0.29*** − 0.29*** 0.12*** − 0.08*** 1 0.06*** − 0.21*** − 0.12*** 0.13*** 0.06*** 0.11*** 
Growth − 0.01 0.03*** 0.03*** 0.01 0.23*** 0.01 0.03*** 1 − 0.07*** − 0.05*** − 0.04*** 0.10*** 0.04*** 
Age 0.12*** 0.03*** 0.03*** 0.17*** − 0.04*** − 0.02** − 0.11*** − 0.05*** 1 0.14*** − 0.05*** − 0.11*** − 0.11*** 
Bsize 0.10*** 0.01 0.16*** 0.14*** − 0.05*** − 0.01 − 0.08*** − 0.02** 0.13*** 1 − 0.12*** 0.01 − 0.09*** 
Ind − 0.06*** − 0.00 − 0.04*** − 0.04*** 0.03*** 0.01 0.13*** − 0.03*** − 0.05*** − 0.14*** 1 − 0.02*** 0.02*** 
Wedge − 0.06*** 0.02*** − 0.01 − 0.11*** 0.05*** − 0.42*** 0.03*** 0.11*** − 0.11*** 0.01 − 0.03*** 1 0.06*** 
Duality − 0.07*** 0.01 − 0.11*** − 0.09*** − 0.01 − 0.04*** 0.06*** 0.03*** − 0.11*** − 0.09*** 0.02*** 0.05*** 1 

***p < 0.01, **p < 0.05, *p < 0.1. Below the main diagonal is the Pearson correlation matrix, and above the main diagonal is the Spearman correlation matrix. 
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where Treatment is a dummy variable for the experimental and control groups. If it is the experimental group (an enterprise located in 
an area where the tax burden is increasing), then Treatment is 1; if it is the control group (an enterprise located in an area where the tax 
burden is shifting), then Treatment is 0. After is a dummy variable for the time before and after the policy; if it is before 2018, then After 
is 0; if it is after 2018, then After is 1. Enterprise green transformation is expected to inhibit earnings management, and this study 
predicts that the sign of the regression coefficient of the interaction item will be negative. 

In this study, repeatable 1:1 nearest-neighbor matching was used to process the samples using PSM. Table 5 presents the results of 
the PSM balance test. The results show that the absolute value of the standard deviation of each matching variable after matching was 
< 5 %. The balance test results show that the matching meets the balance assumption, that is, the variables involved in the matching 
and the matching methods used are appropriate. 

The results of the PSM-DID are presented in Table 6. After removing unmatched enterprise data, the coefficient of the interaction 
term is − 0.008 when Column (1) only controls for industry fixed effects, which is significant at the 1 % level, and Column (2) only 
controls for industry, year, and province fixed effects. In this case, the interaction coefficient is − 0.008, which is significant at the 1 % 
level. After the control variables at the enterprise level are added in column (3), the interaction coefficient is − 0.008, which is sig-
nificant at the 1 % level. Therefore, after mitigating possible endogeneity, corporate green transformation can effectively suppress 
accrual-based earnings management, supporting previous conclusions. 

A prerequisite for unbiased estimation results of the DID method is that the parallel trend assumption is satisfied between the 
experimental and control groups. To verify the parallel trend assumption, the event study method (Event-Study) is used to build 
equation (4) for parallel trend testing: 

⃒
⃒DAi,t

⃒
⃒=α0 +

∑

t
δt(Treatmenti × Yeart)+Year+ Industry+Province+ εi,t (4) 

The first period before the policy was implemented is used as a baseline for the model. The results are shown in Column (4) of 
Table 6 and Fig. 2. The coefficients of pre3 and pre2 are not statistically significant. It shows that there is no significant difference 
between the pretreatment group and the control group of the environmental protection policy “fee to tax reform,” and the parallel 
trend hypothesis is established. 

To reduce the biased estimation results caused by omitted variables, the robustness of the DID model was further checked through a 
Placebo Test. By randomly constructing a “pseudo-experiment group,” generating pseudo-policy dummy variable interaction items, 

Table 4 
Regression results of corporate green transformation and accrual earnings management.   

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

|DA| |DA| |DA|(DA>0) |DA|(DA<0) 

GT − 0.006*** − 0.002** − 0.003** − 0.001  
(-5.91) (-2.03) (-2.14) (-0.86) 

Size  − 0.007*** − 0.013*** − 0.003***   
(-7.53) (-10.26) (-3.55) 

Lev  0.021*** 0.061*** 0.007   
(4.61) (9.29) (1.32) 

ROA  − 0.317*** 0.175*** − 0.443***   
(-21.30) (7.09) (-28.67) 

Top1  0.000 − 0.000 0.000   
(0.06) (-1.49) (0.48) 

MB  0.005*** 0.001 0.005***   
(5.46) (0.78) (4.48) 

Growth  0.018*** 0.013*** 0.019***   
(8.12) (3.97) (8.13) 

Age  0.005* 0.006* 0.004   
(1.74) (1.70) (1.05) 

Bsize  0.004* 0.001 0.007***   
(1.94) (0.38) (2.80) 

Ind  0.000 0.000 0.000   
(0.84) (0.67) (0.37) 

Wedge  0.017*** 0.015* 0.006   
(2.68) (1.74) (0.82) 

Duality  − 0.001 − 0.001 − 0.000   
(-0.73) (-0.47) (-0.18) 

_cons 0.056*** 0.058*** 0.083*** 0.044***  
(5.75) (4.67) (5.12) (3.08) 

Empirical p-value   0.003 
Industry FE Yes Yes Yes Yes 
Province FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
N 15,032 15,032 7377 7655 
Adj. R2 0.04 0.20 0.11 0.38 

Note: output t-value or z-value in brackets, and the standard error is adjusted by company-level clustering. 
***p < 0.01,**p < 0.05,*p < 0.1. 

Y. Lei et al.                                                                                                                                                                                                              



Heliyon 10 (2024) e23783

12

regressing according to model (3), and judging the reliability of the sample-based analysis based on the probability distribution of the 
estimated coefficients of the interaction items in the regression model. To enhance the effectiveness of the placebo test, after 500 
repetitions, the estimated coefficient distribution of the pseudo-policy dummy variable interaction item was drawn as shown in Fig. 3. 
It can be seen that most of the estimated coefficient distribution of the interaction item is concentrated around the zero value. This 
shows that the model setting does not omit important variables, and that the regression results of DID are not caused by random factors, 
which proves that the conclusion of DID is robust. 

Table 5 
PSM balance test.  

Variable Unmatched/Matched Mean %bias %reduct 
|bias| 

t-test 

Treated Control t p>|t| 

Size U 7.752 7.789 − 3.1 82.4 − 1.88 0.060 
M 7.752 7.746 0.5 0.36 0.720 

Lev U 0.434 0.434 − 0.1 − 5.0 − 0.06 0.950 
M 0.434 0.433 0.1 0.07 0.943 

ROA U 0.027 0.026 1.4 − 26.3 0.86 0.391 
M 0.027 0.028 − 1.8 − 1.19 0.232 

Top1 U 31.984 32.391 − 2.8 98.8 − 1.72 0.085 
M 31.984 31.979 0.0 0.02 0.982 

MB U 2.178 2.136 2.9 95.5 1.73 0.083 
M 2.178 2.180 − 0.1 − 0.08 0.933 

Growth U 0.160 0.157 0.7 − 167.1 0.45 0.656 
M 0.160 0.168 − 2.0 − 1.28 0.200 

Age U 2.996 2.984 4.4 97.0 2.66 0.008 
M 2.996 2.997 − 0.1 − 0.09 0.929 

Bsize U 2.256 2.271 − 5.2 73.9 − 3.15 0.002 
M 2.256 2.260 − 1.4 − 0.88 0.376 

Ind U 39.391 39.175 3.0 37.5 1.84 0.065 
M 39.391 39.256 1.9 1.25 0.213 

Wedge U 0.235 0.229 5.0 97.9 3.02 0.003 
M 0.235 0.235 0.1 0.07 0.946 

Duality U 0.274 0.237 8.4 90.8 5.08 0.000 
M 0.274 0.278 − 0.8 − 0.49 0.621  

Table 6 
PSM-DID robustness test.   

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

|DA| |DA| |DA| |DA| 

pre3    − 0.001     
(-0.29) 

pre2    0.003     
(0.82) 

current    − 0.007*     
(-1.78) 

post1    − 0.008**     
(-1.98) 

post2    − 0.007*     
(-1.87) 

post3    − 0.009**     
(-2.17) 

Treatment*After − 0.008*** − 0.008*** − 0.008***   
(-3.66) (-3.63) (-3.80)  

After 0.002     
(1.08)    

Treatment − 0.001     
(-0.39)    

Controls Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 
Province FE No Yes Yes Yes 
Year FE No Yes Yes Yes 
N 12,719 12,719 12,719 12,719 
Adj. R2 0.03 0.03 0.20 0.20 

Note: output t-value or z-value in brackets, and the standard error is adjusted by company-level clustering. 
***p < 0.01,**p < 0.05,*p < 0.1. 
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5.4. Heterogeneity test 

Scientific and technological innovation capabilities form the basis for the sustainable development of enterprises. Companies with 
high-tech technologies are more likely to rely on technological innovations to drive corporate green transformation. Life cycle theory 
posits that the formation and development of enterprises have life forms, and enterprises in different life cycles are almost the same in 
terms of development strategy, capital demand, and financing constraints. Therefore, the impact of corporate green transformation on 
accrued earnings management may be heterogeneous, depending on whether the company is a high-tech enterprise or its lifecycle. 

First, the inhibitory effect of corporate green transformation on earnings management may be heterogeneous, depending on 
whether the company is high tech. Compared to traditional enterprises, high-tech enterprises have a higher output value of high-tech 
products, more patents, and scientific and technical personnel and are an important part of the high-quality development of the urban 
economy. To promote the transformation and upgrade of industrial structures, the Chinese government implemented policy support 
for high-tech enterprises, such as tax reduction and exemption, national scientific research funding support, financial allocation, and 
priority improvement of corporate office land. Therefore, enterprises can use subsidies provided by the policy to accelerate green 
transformation by combining advanced technologies with scientific research personnel. This study predicts that, compared to non- 
high-tech enterprises, the green transformation of high-tech enterprises has a stronger inhibitory effect on earnings management. 
Therefore, this section divides the sample into high-tech and non-high-tech enterprises, according to the CSMAR database of China’s 
listed company qualification accreditation research database. The results are shown in Columns (1) and (2) of Table 7. The regression 
coefficient between the green transformation of enterprises and the earnings management of non-high-tech enterprises is − 0.001 but 
not significant, and the regression coefficient with the earnings management of high-tech enterprises is − 0.003, which is significant at 
the 1 % level. In this study, Fisher’s combination test and bootstrapping were used to conduct 3000 sampling tests on the differences in 
coefficients between the groups. The empirical P value was 0.007, which is significant at the 1 % level. The results indicate that the 
inhibitory effect of green transformation on earnings management is more significant for high-tech enterprises. 

Fig. 2. Parallel trend test.  

Fig. 3. Placebo test.  
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Second, the suppression of earnings management through corporate green transformation may differ among companies across their 
life cycles. Compared with companies In the growth stage, companies have a higher degree of internal and external information 
asymmetry, have difficulty raising external funds, and are more motivated to go green and transform to alleviate information 
asymmetries with investors and obtain more bank credit. Companies in their mature stages must detect changes in the market 
environment in a timely manner. Companies in their mature stage may transition to green policies because of their emphasis on 
sustainable development. Therefore, green transformation is expected to have the strongest inhibitory effect on earnings management 
during the growth stage. Referring to Dickinson [74], enterprises are divided into growth, maturity, and decline periods based on the 
signs of net cash flows from operating, investing, and financing activities. In the growth stage, the net cash flow from the operating 
activities of an enterprise is positive, the net investment cash flow is negative, and the net cash flow from financing activities is 
positive. In the mature stage, the net cash flow from the operating activities of an enterprise is positive, the net cash flow from investing 
activities is negative, and the net cash flow from financing activities is negative. The rest are enterprises in a recession. The regression 
results are shown in Columns (3)–(5) of Table 7. The regression coefficient of corporate green transformation and corporate earnings 
management in the growth stage is − 0.003, which is significant at the 1 % level. The regression coefficient of corporate earnings 
management in the mature stage is − 0.002, which is significant at the 10 % level. The regression coefficient between corporate green 
transformation and corporate earnings management during a recession is 0.001 but not significant. Fisher’s combination test and 
bootstrapping were used to conduct 3000 sampling tests on the difference in coefficients between groups. It was found that the green 
transformation of growth-stage companies had the strongest inhibitory effect on earnings management. Additionally, the green 

Table 7 
Heterogeneity test.   

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

High-tech 
enterprises 

Non-high-tech 
enterprises 

Growth-stage 
enterprise 

Mature-stage 
enterprise 

Recession-stage 
enterprise 

GT − 0.003*** − 0.001 − 0.003*** − 0.002* 0.001  
(-3.47) (-0.67) (-2.71) (-1.67) (0.40) 

Controls Yes Yes Yes Yes Yes 
Empirical p-value 0.007    
Empirical p-value 

Growth-stage and Mature- 
stage   

0.047  

Empirical p-value 
Growth-stage and Recession- 
stage   

0.003 

Empirical p-value 
Mature-stage and Recession- 
stage    

0.030 

Industry FE Yes Yes Yes Yes Yes 
Province FE Yes Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes Yes 
N 7758 7274 6155 5508 3364 
Adj. R2 0.25 0.16 0.15 0.29 0.17 

Note: output t-value or z-value in brackets, and the standard error is adjusted by company-level clustering. 
***p < 0.01,**p < 0.05,*p < 0.1. 

Table 8 
Robustness test.   

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

|DA2| |DA3| |DA4| |DA| |DA| |DA| 

GT − 0.002** − 0.002* − 0.002*     
(-1.99) (-1.94) (-1.89)    

GP    − 0.001**       
(-2.35)   

GIP     − 0.002***       
(-2.66)  

ESG_Score      − 0.024**       
(-1.99) 

Controls Yes Yes Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes Yes Yes 
Province FE Yes Yes Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes Yes Yes 
N 15,032 15,032 15,032 15,032 15,032 15,032 
Adj. R2 0.20 0.20 0.20 0.20 0.20 0.20 

Note: output t-value or z-value in brackets, and the standard error is adjusted by company-level clustering. 
***p < 0.01,**p < 0.05,*p < 0.1. 
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transformation of enterprises in the mature stage has a strong inhibitory effect on earnings management. 

5.5. Robustness test 

To ensure the robustness of the previous conclusions, this study conducted a robustness test on the benchmark regression from 
multiple angles. 

First, the measurement index was replaced with accrual-based earnings management. In the robustness test, three methods are used 
to measure corporate accrual-based earnings management. First, as in Jones [75], the results using the Jones model to measure accrual 
earnings management are shown in Column (1) of Table 8. The coefficient of GT is significantly negative at the 5 % level. Second, 
referring to Dechow et al. [68], only time-series data were used to estimate and correct the parameters in the Jones model. The results 
are shown in Column (2) of Table 8. The coefficient of GT was significantly negative at the 10 % level. Finally, referring to the approach 
of Kothari et al. [76], ROA is placed into the modified Jones model as a control variable to control for the impact of performance, a 
constant term is added to the model, and the modified Jones model is used to measure accrual-based earnings management. The results 
are shown in Column (3) of Table 8, where the coefficient of GT is significantly negative at the 10 % level. 

Second, the measurement indicators of green transformation were replaced. The robustness test used three alternative methods to 
measure enterprises’ green transformation. Following Wu et al. [77], this study added one to the logarithm of the number of corporate 
green patent applications, constructed the green transformation index (GP), and substituted it into the baseline model regression. The 
results are shown in Column (4) of Table 8. The coefficient of GP was significantly negative at the 5 % level. Second, Min [67] contends 
that, compared with utility model patents, invention patents can better reflect the innovation capabilities of enterprises and thus better 
reflect the effects of corporate green transformation. This study added one to the logarithm of the number of green invention patent 
applications, constructed the green transformation index (GIP), and substituted it in the baseline model regression. The results are 
shown in Column (5) of Table 8. The GIP coefficient is significantly negative at the 1 % level. Finally, Zhong et al. [78] reported that 
corporate ESG performance sends a positive signal of green transformation to the market. This study uses the comprehensive ESG 
scores of listed Huazheng companies as the green transformation indicator, ESG_Score, and substitutes it into the benchmark model 
regression. The results are shown in Column (6) of Table 8. The coefficient of ESG_Score was significantly negative at the 5 % level. 

Third, we consider model transformation. The explanatory and explained variables in this study are data at the enterprise level and 
clustered at the individual level. However, considering that enterprises in the same city inevitably compete and cooperate, and thus 
influence each other, this study re-clusters the regression results to the prefecture-level city level. The results are shown in Column (1) 
of Table 9. The coefficient of GT was significantly negative at the 10 % level. This study changes the dimension of fixed effects by 
replacing industry and province fixed effects with enterprise fixed effects. The results are shown in Column (2) of Table 9. The co-
efficient of GT was significantly negative at the 5 % level. 

Fourth, this study added a one-period lag. The impact of green transformation on earnings management may also be delayed. This 
study regresses the explanatory variable green transformation and all the control variables with a lag of one period. The results are 
shown in Column (3) of Table 9. The coefficients of GT are all significantly negative at the 5 % level, verifying the robustness of this 
study. 

Finally, the sampling intervals were replaced. The sample period is from 2015 to 2021. Since the end of 2019, China has been hit by 
the COVID epidemic, which had a negative impact on the development of enterprises and will have an impact on the green trans-
formation and earnings management of enterprises. To avoid the impact of the pandemic on the regression results, samples were 
removed and regressed for 2020 and 2021. The results are shown in Column (4) of Table 9. The coefficients of GT are all significantly 
negative, at least at the 10 % level, verifying the robustness of this study. 

5.6. Mechanism test 

Effectively restraining accrual-based earnings management must be discussed from two perspectives. On the one hand, a strong 
corporate governance mechanism is needed to reduce the implementation space of earnings management; on the other hand, it is 

Table 9 
Other robustness tests.   

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

|DA| |DA| |DA| |DA| 

GT − 0.002* − 0.003** − 0.002** − 0.002*  
(-1.83) (-2.03) (-2.30) (-1.95) 

Controls Yes Yes Yes Yes 
Industry FE Yes No Yes Yes 
Province FE Yes No Yes Yes 
Firm FE No Yes No No 
Year FE Yes Yes Yes Yes 
N 15,032 15,032 11,997 10,618 
Adj. R2 0.20 0.13 0.08 0.19 

Note: The t value or z value is output in parentheses, the standard error is adjusted by company-level clustering; the standard error in column (1) is 
adjusted by prefecture-level city level clustering; ***p < 0.01,**p < 0.05,*p < 0.1. 
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necessary to analyze the motivation of earnings management and eliminate the motivation for implementing earnings management. 
Therefore, the possible mechanisms by which corporate green transformation inhibits accrual-based earnings management include the 
following.  

(1) Corporate green transformation increases analyst tracking, compresses the implementation space for earnings management, 
and reduces accrual-based earnings management.  

(2) The green transformation of enterprises eases financing constraints, reduces management motivation for earnings management, 
and reduces accrual-based earnings management. 

This study empirically tested the above mechanism. Drawing on the idea of examining influence channels from Dessaint et al. [79], 
this study first examined the impact of corporate green transformation on analyst tracking and financing constraints. Then, the impact 
of corporate green transformation on accrual earnings management was examined in terms of analyst tracking and financing con-
straints for the high and low groups. 

5.6.1. Analyst tracking 
Corporate green transformation can attract analysts by increasing corporate green information disclosure, improving environ-

mental performance [58,59], and reducing corporate earnings management through the monitoring effect of analysts [10]. Therefore, 
green corporate transformation has a greater inhibitory effect on earnings management for companies with a high analyst following. 
To examine this influence channel, this article refers to Yu [10] defines analyst tracking as the number of institutions (brokers) 
publishing profit forecast reports. Column (1) of Table 10 shows the impact of the CGT on analyst tracking. The coefficient of GT is 
significantly negative at the 1 % level, indicating that corporate green transformation helps attract more analysts. Columns (2) and (3) 
present the results of the analyst tracking test as a mechanism of action. The suppression of earnings management through corporate 
green transformation was greater in the group with greater analyst tracking. The regression coefficient was − 0.003 and was significant 
at the 1 % level. Fisher’s combination test showed that the difference between groups was significant at the 5 % level. This result 
indicates that the more analysts follow, the stronger the negative impact of corporate green transformation on earnings management. 
Analyst tracking is an important channel for corporate green transformations to restrain earnings management. 

5.6.2. Financing constraints 
The green transformation of enterprises can alleviate financing constraints by improving environmental performance; increasing 

green information disclosure [9,59]; reducing equity financing costs and bond issuance costs [17,18]; and increasing the scale of bank 
credit [19]. The relief of corporate financing constraints inhibits executives’ incentives to increase external financing through earnings 
management, thereby easing it [34]. Therefore, green corporate transformation has a greater inhibitory effect on earnings manage-
ment for companies with fewer financing constraints. To examine this influence channel, this study refers to Whited and Wu [80] and 
uses the WW index to measure financing constraints. Column (1) of Table 11 shows the impact of the CGT on financing constraints. The 
coefficient of GT is significantly negative at the 1 % level, indicating that green corporate transformation helps alleviate financing 
constraints. Columns (2) and (3) give the test results for financing constraints as an action mechanism. The inhibitory effect of 
corporate green transformation on earnings management is greater in groups with fewer financing constraints. The regression coef-
ficient was − 0.003, which was significant at the 1 % level. Fisher’s combination test showed that the difference between the groups 
was significant at the 1 % level. This result indicates that the lower the financing constraints, the stronger the negative impact of 
corporate green transformation on earnings management. Financing constraints are an important channel through which corporate 
green transformation restrains earnings management. 

5.7. Further discussion 

Enterprises’ green transformations can effectively inhibit accrual-based earnings management. Managers have two choices when 
faced with green transformation governance. One option is that managers work hard to improve the company’s earnings disclosure 
level and earnings quality under the governance of green transformation, reducing the possibility of financial fraud in the company, 
and fully reflecting the governance role of green transformation. The other is the opposite: green transition forces managers from 
accrual to real earnings management, and the latter causes greater damage to company value [81]. 

From a theoretical perspective, on the one hand, the green transformation may not eliminate managers’ motivation for earnings 
management when it inhibits corporate accrual earnings management by increasing the number of analysts to follow. This leads 
managers to ostensibly reduce accrual earnings management and adopt more covert real earnings management [82] to achieve their 
earnings targets. On the other hand, green transition suppresses accrual earnings management by relieving financing constraints and 
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eliminates managers’ motivation for earnings management, which is likely to enable managers to improve the quality of accounting 
information while reducing real earnings management. 

To explore the impact of green transformation on earnings management and whether it will prompt management to shift from 
accrual to real earnings management, this study refers to Roychowdhury [83] and used abnormal cash flows from operating activities 
(DCFO), abnormal expenses (DDISEXP), abnormal product costs (DPROD), and constructed a comprehensive index (REM) using the 
above three indicators to measure the degree of real earnings management.4 The regression results are presented in Table 12. The 
results in Column (1) show that corporate green transformation effectively suppresses real earnings management. As shown in Col-
umns (2)–(4), the two opposite indicators, DCFO and DDISEXP, are significantly positively correlated with GT at the 5 % level, and 
DPROD is significantly negatively correlated with GT at the 1 % level. This result is consistent with the results of the comprehensive 
index, indicating that green transformation of enterprises can inhibit real earnings management. 

6. Discussion 

Referring to previous research on the economic consequences of corporate green transformation and factors influencing accrual- 
based earnings management, this study finds that green transformation can effectively inhibit accrual-based earnings management. 

Judging from the research results, this study’s mechanism analysis supports Yu’s [10] conclusion that analysts’ supervisory effect 
can effectively inhibit corporate accrual earnings management. In the analysis of the mechanism of eliminating the implementation 
motivation of accrual earnings management, this study supports the following conclusion: the elimination of the financing motivation 

Table 10 
Mechanism test of analyst tracking.   

(1) (2) (3) 

Analysts Analysts_High Analysts_Low 

GT 0.316*** − 0.003*** − 0.001  
(2.88) (-2.83) (-0.60) 

Controls Yes Yes Yes 
Empirical p-value  0.013 
Industry FE Yes Yes Yes 
Province FE Yes Yes Yes 
Year FE Yes Yes Yes 
N 15,032 7185 7847 
Adj. R2 0.38 0.11 0.24 

Note: output t-value or z-value in brackets, and the standard error is adjusted by company-level clustering. 
***p < 0.01,**p < 0.05,*p < 0.1. 

Table 11 
Mechanism test of financing constraints.   

(1) (2) (3) 

WW_Index WW_High WW_Low 

GT − 0.003*** − 0.001 − 0.003***  
(-4.62) (-0.57) (-2.61) 

Controls Yes Yes Yes 
Empirical p-value  0.003 
Industry FE Yes Yes Yes 
Province FE Yes Yes Yes 
Year FE Yes Yes Yes 
N 14,983 7492 7491 
Adj. R2 0.68 0.27 0.11 

Note: output t-value or z-value in brackets, and the standard error is adjusted by company-level clustering. 
***p < 0.01,**p < 0.05,*p < 0.1. 
These results show that analyst tracking and financing constraints are the mechanisms through which corporate green trans-
formation affects earnings management. The conduction path is “enterprise green transformation → Increase analyst follow-up/ 
reduce financing constraints → restrain earnings management.” 

4 REM = DPROD − DCFO − DDISEXP The larger the DPROD, the more the production cost of the enterprise exceeds the reasonable level, so the 
abnormal cost is a positive indicator of real earnings management. Abnormal cash flow (DCFO) refers to the difference between a company’s actual 
cash flow and its reasonable cash flow. When the difference is negative and the larger the value, the greater the degree of real earnings management, 
so abnormal cash flow is a negative aspect of real earnings management. index. Abnormal expenses (DDISEXP) refer to discretionary disposal 
expenses minus normal expenses. When it is a negative number and the larger the value, the greater the degree of real earnings management, so 
abnormal expenses are also a negative indicator of real earnings management. 
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can effectively alleviate enterprises’ accrual earnings management [31–34]. Of course, this study seems to reach a different conclusion 
than Giuli et al. [13], who argue that green transformation will increase a company’s SG&A, thereby indirectly reducing stock returns. 
Theoretically, a reduction in stock returns may lead to management’s earnings manipulation out of self-interest, which is inconsistent 
with the conclusions of this study. One possible reason is that green transition increases a company’s SG&A. However, with the strong 
policy support of the Chinese government, the additional benefits brought about by green transformation to enterprises (such as 
environmental performance and relief of financing constraints) exceed the costs incurred by enterprises, which also inhibits man-
agement’s motivation to manipulate earnings for self-interest. 

From the perspective of research methods, some previous studies on green transitions did not conduct causal analyses [60]. Other 
studies often use the average number of green patent applications in the same industry as an instrumental variable [77,84] or the 
system GMM method [16] to alleviate the endogeneity problem. However, this approach has certain drawbacks. First, using the group 
mean as an instrumental variable usually does not satisfy the requirement of exogeneity. Adding industry fixed effects to the model 
cannot solve this problem, leading to inconsistent IV estimates [85]. Second, in the dynamic panel, the system GMM can only alleviate 
the endogeneity of the explained variables and the lagged explained variables but cannot solve the endogeneity of the core explanatory 
variables and the explained variables. Therefore, this study uses the environmental protection “fee reform tax” policy launched by the 
Chinese government in 2018 as an exogenous impact, and constructs a PSM-DID model, which can effectively alleviate the possible 
endogenous problems in this paper. This finding provides a new idea for alleviating the endogeneity problem in subsequent research on 
the green transformation of Chinese enterprises. 

7. Conclusion 

Earnings management has always been a key issue in corporate governance and improving accounting information quality is an 
emerging market goal. As one of the most important forms of sustainable economic development in China, corporate green trans-
formation has a governance effect on earnings management, and is worthy of study. This study selects A-share listed companies in 
China’s Shanghai and Shenzhen stock markets from 2015 to 2021 as the research sample and empirically tests the impact of corporate 
green transformation on accrual earnings management. The results were as follows: 

First, there is a negative correlation between corporate green transformation and accrual-based earnings management, indicating 
that corporate green transformation effectively inhibits accrual-based earnings management. Simultaneously, corporate green 
transformation has a strong inhibitory effect on accrual-earnings management, which increases profits. After using the environmental 
protection “fee reform tax” policy issued by the Chinese government in 2018 to employ a PSM-DID analysis to alleviate endogeneity, 
the conclusion still holds after a series of robustness tests such as replacing explanatory variables and explained variables. 

Second, green transformation and accrual-based earnings management have heterogeneous effects on different enterprise types 
and lifecycles. Compared with non-high-tech enterprises, the inhibitory effect of corporate green transformation on accrual-based 
earnings management is greater in high-tech enterprises. Compared with mature and declining companies, the inhibitory effect of 
corporate green transformation on accrual-based earnings management is greater in growing companies. Compared with companies in 
a recession, the inhibitory effect of corporate green transformation on accrual-based earnings management is greater in mature 
companies. 

Third, corporate green transformation can inhibit accrual earnings management by limiting its implementation space of earnings 
management and eliminating the motivation to implement earnings management. Specifically, corporate green transformation can 
limit the implementation space of earnings management by increasing analyst tracking. It can simultaneously eliminate the motivation 
for earnings management by easing financing constraints, thereby suppressing accrual earnings management in all aspects. 

Finally, the green transformation of enterprises can also effectively inhibit real earnings management; that is, the governance effect 
of green transformation not only inhibits corporate accrual earnings management but also prevents managers from transforming 
accrual earnings management into real earnings management. 

Table 12 
Enterprise green transformation and real earnings management.   

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

REM DPROD DDISEXP DCFO 

GT − 0.012*** − 0.006*** 0.004** 0.003**  
(-3.30) (-2.80) (2.45) (2.48) 

Controls Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 
Province FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
N 14,497 14,497 14,497 14,497 
Adj. R2 0.16 0.13 0.09 0.10 

Note: output t-value or z-value in brackets, and the standard error is adjusted by company-level clustering. 
***p < 0.01,**p < 0.05,*p < 0.1. 
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Policy suggestion 

The findings have implications for governments, enterprises, and investors.  

(1) Government perspective. First, as policymakers, the governments of China and other emerging market countries should pay 
attention to the fact that in addition to protecting the environment, the promulgation of green policies (such as environmental 
protection “fee to tax,” green credit guidelines, etc.) can also effectively guide enterprises to carry out green transformation, 
reduce corporate accrual earnings management, and improve the overall accounting information quality of the market. 
Therefore, the government should continue to adhere to green and sustainable development and introduce green policies. 

Second, the government should note that green transformation primarily reduces corporate accrual-based earnings management by 
increasing analysts’ tracking and easing financing constraints. Therefore, the government should focus on formulating green policies. 
On the one hand, policies that strengthen green laws and regulations (such as environmental protection “fee to tax”) can guide en-
terprises to undergo green transformation through a more complete legal system. At the same time, the stricter law enforcement 
supervision brought about by the policy will also allow companies to gain a better reputation while transforming into green, attract 
more analysts’ attention, and thus better reduce accrual earnings management. On the other hand, green financial policies (e.g., green 
credit guidelines) can provide timely financial assistance to enterprises during their green transformation period, thereby improving 
their financing constraints and reducing accrued earnings management. In general, when formulating green policies, the government 
can make greater use of these two types of green policies to improve the overall accounting information quality of the market. 

Finally, owing to the heterogeneity in firms’ accrual earnings management due to green transformation, the green transformation 
of high-tech and start-up enterprises can reduce their accrual earnings management levels. Therefore, when formulating green policies, 
the government should focus on high-tech enterprises and start-up enterprises, and can launch more green policies for these two types 
of enterprises to maximize the quality of accounting information for these two types of enterprises.  

(2) Enterprise perspective. First, as the main body of green transformation, enterprises must bear the additional costs incurred by 
green transformation. Some companies may refuse to bear the high costs of a green transformation. However, the research in 
this article found that green transformation has a “spillover” governance effect on enterprises and can improve the quality of 
enterprise accounting information. To a certain extent, this effect alleviates enterprises’ concerns regarding the high cost of 
transformation. Enterprises should be fully aware of the benefits of green transformation brings to the enterprise and actively 
engage in green transformations. 

Second, companies should accelerate their green transformation and establish a corporate green brand value, thereby attracting 
more analyst attention and reducing accrued earnings management by gaining a good external reputation. Simultaneously, 
companies should pay more attention to and use green policies (subsidies, tax reduction policies, etc.), make full use of policy 
dividends to ease financing constraints, and reduce accrued earnings management. 

Finally, high-tech enterprises in the start-up stage must actively accelerate the process of green transformation to improve the 
quality of their accounting information.  

(3) Investors perspective. This study provides a new approach for investors to screen corporate accounting information quality. 
When evaluating the quality of a company’s accounting information, investors can refer to green information disclosures and 
vocabulary related to green transformation in the annual report of the company (especially high-tech companies or companies 
in the startup stage) under the original evaluation standards to more accurately evaluate the quality of corporate accounting 
information. 

Research limitations and future directions 

This study had certain limitations. First, the sample includes only China’s A-share listed companies. Although China is the largest 
emerging market, its data coverage is limited. Therefore, future studies should select larger samples of emerging markets to obtain 
more robust results. Second, the heterogeneity analysis in this study only examines whether the influence of heterogeneity on high- 
tech enterprises and the enterprise life cycle is not sufficiently comprehensive. Therefore, future researchers should start with other 
heterogeneous influencing factors and conduct a more detailed discussion on green transformation and accrual-based earnings 
management to obtain more robust results. Finally, this study empirically tested the relationship between green transformation and 
real earnings management. Further theoretical analysis and empirical tests on the mechanism by which green transformation affects 
real earnings management are needed. Therefore, future research should focus on the impact mechanism of green transformation on 
real earnings management, and clarify the governance effect of green transformation on accounting information quality more 
comprehensively. 
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Appendix A. Keywords for corporate green transformation 

Green Development; Circular Development; Low-carbon Development; Sustainable Development; Green Building; Recycling; Low- 
carbon Building; Sustainable Growth; Low-pollution Development; Reducing Energy Consumption; Improving Resource Utilization; 
Improving Recycling Levels; Low-carbon Life; Green Life; Green Production; Green Consumption; Green Finance; Green Governance; 
Green Construction; Energy Conservation; Resource Conservation; New Energy Development; Ecological Restoration; Recycling; 
Energy Conservation and Emission Reduction; Conservation Priority; Protection Priority; Natural Restoration; Improvement of Uti-
lization Rate; Resource Constraints; Environmental Pollution; Ecological Damage; Resource Consumption; Ecosystem Degradation; 
Resource Depletion; Ecological Environment Damage; Environmental Risk; Environmental Pressure; Biodiversity; Ecosystem; 
Ecological Function; Ecological Service; Ecological Security; Ecological Protection; Ecological Restoration; Natural Ecology; Species 
Protection; Caring for the Environment; Caring for the Ecology; Environmental Protection Awareness; Ecological Protection Aware-
ness; Ecological Protection Concept; Ecological Protection Obligation; Ecological Environment Governance Obligation; Ecological 
Commitment; Environmental Commitment; Environmental Protection Obligation; Environmental Governance Concepts; Environ-
mental Governance Methods; Comprehensive Environmental Governance; Environmental Governance; Environmental Justice; Social 
Governance; Universal Governance; Source Prevention and Control; Environmental Governance Models; Environmental Protection 
Governance; Ecological Governance; Ecological Improvement; Ecological Prevention; Pollution Governance; Pollution Prevention and 
Control; Concept of Ecological Civilization; System of Ecological Civilization; Mechanism of Ecological Security; Ecological Risk 
Prevention and Control System; Environmental Governance System; Environmental Protection System; Green Technology Innovation 
System; Ecological Compensation Mechanism; Green Innovation; Green Technology; Green Upgrade; Environmental Protection Up-
grade; Environmental Protection Transformation; Low Pollution Transformation; Ecological Red Line; Green Bottom Line; Respect for 
Nature; Conform to Nature; Protect Nature; Beautiful Towns; Beautiful Villages; Beautiful China; Blue Sky Defense Battle; Clear Water 
Defense Battle; Environmental Protection Technology; Governance Technology; Governance Level; Environmental Protection 
Strength; Ecological Protection Technology; Enterprise Pollution Prevention and Control; Enterprise Ecological Protection; Enterprise 
Environmental Protection Responsibility; Corporate Environmental Protection Responsibility; Corporate Ecological Governance; 
Corporate Environmental Governance; Corporate Green Upgrade; Corporate Equipment Upgrade; Green Development Strategy; Green 
Upgrade Strategy; Green Technology Strategy; Green Innovation Strategy. 

Appendix B. Univariate mean test results 

In this paper, according to the median, the enterprise green transformation data is divided into high-green-transformation and low- 
green-transformation groups, and the univariate mean test is carried out. The results are shown in Table A1: the |DA| mean value of the 
high-green-transformation group is 0.043, the |DA| mean value of the low-green-transformation group is 0.055, and the difference 
between the two is significant at the 1 % level. The results show that regardless of the influence of other factors, the degree of earnings 
management of the high-green-transformation samples is lower. The average ROA of the high-green-transformation group is 0.031, 
and the average ROA of the low-green-transformation group is 0.023, and the difference between the two is significant at the level of 1 
%. The average Growth of the high-green-transformation group is 0.155, and the average value of the low-green-transformation group 
is 0.163, and the difference between the two is not significant. It shows that high-green-transformation enterprises have strong 
profitability, and there is no significant difference between the companies’ growth and low-green-transformation samples. This shows 
to a certain extent that the indicators used can accurately measure the green transformation of enterprises, rather than measuring the 
“greenwashing” of enterprises (Enterprises with low profitability and poor growth are more motivated to carry out “greenwashing” 
activities, but the samples with high-green-transformation in this paper have strong profitability, and there is no significant difference 
between the growth and low green transformation samples, so it proves that the Metrics are scientific and reasonable). 
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Table A.1 
Univariate mean test results  

VarName Obs(0) Mean(0) Obs(1) Mean(1) Mean-Diff T 

|DA| 7678 0.055 7354 0.043 0.013*** 11.843 
Size 7678 7.544 7354 8.002 − 0.458*** − 23.995 
Lev 7678 0.417 7354 0.452 − 0.035*** − 10.658 
ROA 7678 0.023 7354 0.031 − 0.008*** − 6.444 
Top1 7678 31.564 7354 32.778 − 1.214*** − 5.201 
MB 7678 2.412 7354 1.896 0.516*** 21.685 
Growth 7678 0.163 7354 0.155 0.008 1.235 
Age 7678 2.961 7354 3.023 − 0.063*** − 14.131 
Bsize 7678 2.237 7354 2.289 − 0.052*** − 10.809 
Ind 7678 39.601 7354 38.982 0.619*** 5.344 
Wedge 7678 0.239 7354 0.225 0.014*** 7.045 
Duality 7678 0.288 7354 0.228 0.060*** 8.429  
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