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Positive press, greener progress: The role of ESG media reputation in corporate energy innovation
Abstract
While the role of media in monitoring corporate Environmental, Social, and Governance (ESG) practices is increasingly prominent, limited research focuses on the sustainable impact of corporate ESG reputation from an energy strategy perspective in the media context. To address this critical research gap, this study utilizes news report data from Baidu News and patent text data of Chinese A-share listed companies (2012-2022), applying machine learning and text analysis methods to construct indicators for ESG news sentiment and corporate energy innovation (CEI). Drawing on reputation theory, the study finds that positive ESG sentiment conveyed by media significantly enhances CEI, primarily by alleviating financing constraints and fostering awareness of green business practices. Heterogeneity analysis reveals that the positive impact of ESG news sentiment on CEI is more pronounced in high-energy-consuming firms and in regions with better green finance development and stronger ESG governance. The content and attention of ESG news also exhibit distinct heterogeneity, particularly in the environmental and social dimensions. The findings underscore the importance of integrating media-driven ESG monitoring mechanisms into energy strategies to promote corporate long-term sustainable development.
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1.INTRODUCTION
Since the introduction of the Environmental, Social, and Governance (ESG) investment concept, international attention to ESG has grown steadily (Avramov et al., 2022). The continuous development of socio-economic systems heavily relies on energy availability. However, global energy consumption has reached unprecedented levels, and air pollution caused by the extraction, transportation, and combustion of fossil fuels poses a significant threat to sustainable development (Nijsse et al., 2023; Chu et al., 2024). Against this backdrop, transitioning energy systems toward cleaner production has become an urgent priority. Compared to traditional energy sources, renewable energy technologies are seen as a critical pathway for achieving energy structural transformation due to their significant energy-saving advantages and economic competitiveness (Khan et al., 2022). Notably, well-designed energy innovation systems—such as breakthroughs in advanced batteries, pumped storage, smart grids, and intelligent metering—can significantly enhance energy efficiency, contributing to global sustainable development (Chen et al., 2025). Thus, in the context of rapid ESG investment growth, innovative investments in energy technology transformation are not only key to addressing environmental challenges but are also regarded as effective means of enhancing corporate sustainable competitiveness.

Although existing research has extensively explored the role of ESG principles in guiding firms to address environmental risks such as energy shortages and climate change (Ren et al., 2022; Naseer et al., 2024) and emphasized the significant effects of mandatory ESG disclosure and government regulation in mitigating potential risks like pollution lawsuits and labor disputes (Tsang et al., 2023; Singhania and Gupta, 2024), the unique role of media as a critical channel for public access to corporate information within diverse and unstructured institutional environments has gained increasing attention. With the advancement of the internet, financial news media have played a pivotal role in shaping corporate market reputation by reporting ESG-related information (Chasiotis et al., 2024; Sloan, 2024). Specifically, the sentiments and attitudes expressed in these media reports not only influence public and capital market perceptions of corporate ESG performance but also exert external supervisory pressure on corporate strategic behavior (Serafeim and Yoon, 2023). Regrettably, despite prior studies analyzing the role of media attention in ESG governance (Fischer et al., 2017; He et al., 2024), the question of whether ESG news sentiment can further encourage firms to engage in sustainable development activities such as energy innovation by shaping corporate ESG reputation remains underexplored. This paper addresses this gap by investigating the impact of ESG news sentiment on sustainable corporate development from the perspective of corporate energy innovation (CEI). It seeks to provide theoretical and empirical evidence to bridge the current research gap regarding the relationship between ESG news sentiment and energy innovation, thereby contributing to the refinement of ESG governance frameworks and the promotion of corporate energy sustainability.

To address the aforementioned research question, this study selects Chinese A-share listed companies as the research sample, primarily for the following reasons. First, China is one of the world’s largest energy consumers. Against the backdrop of achieving the Sustainable Development Goals (SDGs), Chinese firms are undergoing profound sustainable transformations, and the country’s energy structure significantly impacts global sustainable development (Chu et al., 2024). Moreover, attention to ESG investment in China’s capital market is steadily increasing, and relevant policies are becoming more comprehensive (Tan et al., 2024), providing a robust context for examining the relationship between ESG news sentiment and corporate energy innovation. Second, China’s capital market and institutional environment are characterized by complexity and dynamism. Firms engaged in energy innovation must navigate external regulatory pressures while balancing internal resource allocation and market competition (Chu et al., 2024). Compared to mature, market-oriented economies, Chinese firms exhibit notable disparities in the quality and consistency of ESG information disclosure. In this context, media play a pivotal role in reducing information asymmetry and shaping public perception (He et al., 2024). The unique institutional setting offers a distinctive perspective for studying the incentive effects of ESG news sentiment on corporate energy innovation. Finally, Chinese A-share listed companies not only reflect common challenges faced by firms in emerging markets when addressing ESG issues but also reveal the heterogeneous characteristics of corporate behavior under different institutional frameworks. These factors may accelerate the dissemination and application of media information in corporate decision-making. By investigating how ESG news sentiment drives energy innovation in Chinese firms, this study provides theoretical insights and practical implications for ESG policy formulation and corporate energy transitions on a global scale.

Specifically, this research uses over two million ESG-related news reports from 2012 to 2022 concerning Chinese A-share listed companies. It employs machine learning methods to construct firm-level ESG news sentiment. Additionally, the Word2Vec algorithm is used to process the textual information from corporate patent applications, enabling the construction of a corporate energy innovation (CEI) indicator. Drawing on reputation theory, the study systematically examines the relationship between ESG news sentiment-driven ESG reputation and corporate energy innovation. The findings reveal that positive ESG news sentiment significantly promotes corporate energy innovation by enhancing firms’ ESG market reputation. Mechanism analysis indicates that alleviating financing constraints and fostering green business awareness are critical pathways for this effect. Heterogeneity analysis further shows that the positive impact of ESG news sentiment on CEI is particularly pronounced in regions with well-developed green finance, stringent ESG governance, and for high-energy-consuming firms. Additionally, the study finds that the incentive effect of ESG news, particularly in the Environmental (E) and Social (S) dimensions, strengthens as media attention increases. These findings offer fresh insights into the role of external media governance in fostering corporate sustainable and low-carbon development.

Compared to existing studies, the potential contributions of this research are as follows. First, this study innovatively integrates machine learning and text analysis methods to construct ESG news sentiment indicators and CEI indicators based on over two million ESG news articles and patent data from listed companies. Unlike prior research, which primarily focuses on the governance role of media coverage quantity (Fischer et al., 2017; Serafeim and Yoon, 2023; He et al., 2024), this study, inspired by Li et al. (2024), extends the analysis from quantity to sentiment. It delves into the content and tone characteristics of ESG news in Chinese financial media. By shifting the focus to sentiment, this research refines the understanding of how different dimensions of media attention influence corporate green innovation behaviors. It offers a more comprehensive analytical framework and methodological approach for future studies, addressing the gap in research on the role of media sentiment in corporate sustainability mechanisms.

Second, adopting an external governance perspective, this study reveals at the micro level how ESG news sentiment dynamically influences corporate energy transition through reputation pressure and stakeholder responses. Most importantly, it uncovers potential extensions of reputation theory in the domain of corporate sustainability. While traditional reputation theory emphasizes that firms gain public recognition by fulfilling social responsibilities (Chun, 2005; Lin-Hi and Blumberg, 2018; Miller, 2020), this study further demonstrates how media ESG sentiment amplifies or mitigates corporate ESG reputation risks. Additionally, it systematically explores how media ESG sentiment drives firms to adjust energy transition strategies under varying stakeholder pressures through reputation effects. This provides new perspectives and empirical support for applying reputation theory in media governance research.

Third, most existing literature focuses on the impact of environmental regulation (Tan et al., 2025), financial development (Flammer, 2021), and corporate internal governance structures (Krueger et al., 2020) on green development. This study, using financing constraints (especially green financing) and green business awareness as entry points, clarifies the intrinsic logic by which media ESG sentiment motivates firms to drive energy innovation through external reputation pressure and social attention. Furthermore, it uncovers the heterogeneity and differentiated scenarios of media ESG sentiment’s role in promoting corporate sustainability. This emphasizes the importance of fostering a responsible media environment and balancing external oversight with corporate autonomy.

The remainder of this paper is organized as follows: Section 2 presents the theoretical foundation and research hypotheses. Section 3 details the model specification, variable measurement, and research design. Section 4 provides the empirical analysis, while Section 5 delves into the mechanism analysis and heterogeneity analysis. Section 6 concludes with policy recommendations and directions for future research.

2. LITERATURE REVIEW
2.1 The Role of Media in Corporate Sustainability
First, the supervisory and guiding role of media. Media plays a critical external supervisory role in corporate governance by disseminating information and exerting public opinion pressure. Dyck et al. (2008) highlight that media exposure helps uncover corporate environmental violations, prompting firms to improve their environmental practices. Gao et al. (2022) further identify a spotlight effect of media ESG attention, where positive media ESG coverage enhances supply chain reputation, reduces financial risk, and improves corporate transparency, significantly lowering corporate debt costs. The guiding role of media is also evident in promoting transparency and public awareness, particularly regarding disclosures of environmental and social responsibility information (Wong and Zhang, 2022). This information dissemination establishes a “baseline of public expectations” for corporate behavior (Heese and Pacelli, 2024), thereby influencing firms’ sustainable development practices (He et al., 2024; Long et al., 2024). Second, the reputation incentive effect. Media plays a pivotal role in shaping and disseminating corporate reputation (Capelle-Blancard and Petit, 2019; Chasiotis et al., 2024). Studies show that both the volume and sentiment characteristics of media attention directly influence how stakeholders perceive corporate image (Asante-Appiah and Lambert, 2023). Yu et al. (2023) find that positive ESG sentiment in media coverage enhances corporate reputation, enabling firms to secure lower financing costs and attract more green capital in financial markets. Flammer (2021) adds that reputation incentives drive firms to increase investments in sustainability and adopt innovative environmental management strategies to meet stakeholder expectations. Third, the external governance function. Media, as part of external governance, exerts pressure on corporate behavior through public opinion and societal expectations (ElAlfy et al., 2020; He et al., 2024). Di Giuli and Laux (2022) note that media can act as an “external governor,” exposing corporate misconduct to push for improvements in governance structures. Additionally, media sentiment influences corporate sustainability strategies indirectly by triggering stakeholder responses, such as consumer purchasing decisions and investor equity choices (Serafeim and Yoon, 2023; Chu et al., 2024; Li et al., 2024).

2.2 Factors Influencing Corporate Energy Innovation
Corporate energy innovation refers to the process by which companies improve energy efficiency, apply renewable energy, reduce emissions, and promote resource recycling by introducing new technologies, improving processes, optimizing workflows, or developing new products in energy production, utilization, and management (Zhang et al., 2022; Hasan et al., 2024). Energy innovation not only involves improving existing energy technologies but also the development of new energy solutions to address the challenges of sustainable development (Chu et al., 2024). The factors influencing energy innovation mainly include three dimensions: external environment, internal characteristics, and policy incentives. First, external stakeholder pressure and incentives play a crucial role in driving corporate energy innovation. Stakeholder theory posits that firms, motivated by a sense of social responsibility, actively respond to green demands from governments, consumers, and investors (Tao et al., 2023). Media supervision, as part of external drivers, enhances firms’ investment in energy innovation by exposing environmental violations (Li et al., 2023b; Chu et al., 2024). Additionally, investors’ green preferences and the growing attention of capital markets to corporate sustainability further encourage firms to engage in research and development of new energy and energy-saving technologies (Flammer, 2021; He et al., 2022; Xu et al., 2023). Second, internal resources and cultural characteristics within firms significantly influence energy innovation. Wen et al. (2022) find that firms with advanced technological capabilities and robust R&D teams are more likely to achieve breakthroughs in energy innovation. Moreover, corporate culture acts as a key driver. Hasan et al. (2024) and Du et al. (2025) reveal that cultural values emphasizing sustainability and innovation enhance employees’ environmental awareness, thereby promoting advancements in energy technologies. Third, policy incentives and market competition form the foundational external environment for energy innovation. The Porter Hypothesis argues that stringent environmental regulations do not hinder corporate competitiveness; instead, they drive innovation, improving long-term corporate performance (Porter and Linde, 1995). Specifically, policies such as subsidies (Hosan et al., 2023), tax incentives (Zhou et al., 2022), and carbon trading markets (Zhang et al., 2022) serve as important motivators for energy innovation. Furthermore, Nesta et al. (2014) emphasize that highly competitive market environments compel firms to pursue technological innovation to achieve differentiation, thereby advancing energy efficiency and emissions reduction.

2.3 Research Gap
Although the role of media in corporate sustainability and energy innovation has garnered attention, existing research exhibits three significant limitations. First, the mechanism of media ESG sentiment remains underexplored. Most studies generally discuss the impact of media attention volume on corporate behavior (Dyck et al., 2008; Li et al., 2023b; He et al., 2024), overlooking the importance of media ESG sentiment as a key dimension of ESG reputation incentives. How media ESG sentiment influences corporate reputation and drives strategic decisions, particularly in green business practices and energy innovation, remains an under-researched area. Second, the study of factors driving corporate energy innovation lacks comprehensiveness, and measurement methods remain unsystematic. Most studies equate energy innovation with the number of green patents (Xu et al., 2023), neglecting broader forms of practices, such as green management systems and energy-saving initiatives. Third, most research on corporate green transition focuses on external perspectives, such as policy incentives and market competition (Nesta et al., 2014; Hosan et al., 2023), while the synergistic mechanisms between internal capabilities and external drivers (e.g., media supervision) remain underexplored. This study addresses these gaps by focusing on the reputational effects of media ESG sentiment and examining its specific impact on corporate energy innovation in China. The findings aim to provide valuable insights for accelerating energy transitions in emerging economies.

3. THEORETICAL ANALYSIS AND RESEARCH HYPOTHESES
3.1 Theoretical Foundation
According to reputation theory, corporate reputation is one of a firm’s most valuable intangible assets, representing a comprehensive external evaluation of its capabilities, reliability, and sense of social responsibility (Carroll, 1999; von Berlepsch et al., 2024; Wang et al., 2024). Reputation not only serves as a vital source of resources and competitive advantage but also plays a key role in fostering trust and long-term cooperative relationships between firms and stakeholders (Wernerfelt, 1984; Cui et al., 2018). The theory emphasizes that reputation formation relies on the dissemination and interpretation of information in the external environment, with the media acting as a critical information intermediary. Media sentiment, particularly in news, significantly influences corporate reputation (Capelle-Blancard and Petit, 2019; Chasiotis et al., 2024; Li et al., 2024).

In this study, media ESG news sentiment and corporate energy innovation correspond to two core concepts in reputation theory: “external reputation signals” and “corporate reputation management strategies.” On the one hand, media ESG news sentiment conveys corporate reputation signals regarding ESG performance to stakeholders by disseminating information related to sustainable development (Asante-Appiah and Lambert, 2023). Positive sentiment enhances a firm’s favorable image in environmental governance and social responsibility, thereby strengthening stakeholder trust (Chasiotis et al., 2024). Conversely, negative sentiment intensifies external scrutiny, potentially triggering reputation crises and undermining stakeholder confidence (Capelle-Blancard and Petit, 2019; Serafeim and Yoon, 2023). On the other hand, corporate energy innovation, as a strategic response to media sentiment and external pressures, reflects a firm’s reputation management efforts. By actively promoting energy innovation, firms can mitigate reputation risks and establish themselves as “green leaders,” thereby continuously enhancing their reputation (Chen et al., 2023).

This study, grounded in the framework of reputation theory, analyzes the impact of media ESG sentiment on corporate energy innovation. First, it explains how media ESG news sentiment provides reputation signals that influence corporate decision-making. Second, it reveals how firms manage reputation through energy innovation as a strategic behavior, fulfilling stakeholder expectations and achieving green transition and sustainable development under the dual drivers of external oversight and internal motivation. This theoretical framework offers a robust foundation for understanding the mechanisms through which media influences corporate energy innovation.

3.2 ESG Media Sentiment and Corporate Energy Innovation
On the one hand, the external ESG reputation formed by media ESG sentiment strengthens the motivation for corporate energy innovation. Positive media sentiment enhances a firm’s public image, positioning it as a leader in sustainable development. This attracts greater resource support and boosts market competitiveness (Asante-Appiah and Lambert, 2023; Yu et al., 2023). For instance, favorable media coverage may draw the attention of environmental funds, green investors, and policymakers (Flammer, 2021), which facilitates access to external resources and reduces financing costs for energy innovation. In contrast, negative media sentiment poses reputational risks and erodes public trust, compelling firms to repair their reputation through innovative actions such as technological breakthroughs and energy transition (Serafeim and Yoon, 2022). This effect is particularly pronounced in reputation-sensitive industries, such as energy-intensive sectors or those heavily reliant on consumer trust (Chu et al., 2024).

On the other hand, media ESG sentiment influences corporate energy innovation by shaping stakeholder expectations. According to reputation theory, media serves as a critical channel through which stakeholders gain insights into corporate behavior and performance, directly affecting public and investor expectations of future corporate actions (Lee and Raschke, 2023; Dorobantu et al., 2024). When positive media sentiment highlights a firm’s achievements in sustainable development, stakeholders—such as shareholders, consumers, and local communities—develop higher expectations for the firm’s continued efforts in energy innovation. These expectations may translate into pressure, driving firms to sustain investments in energy technology research and development (Chu et al., 2024). Furthermore, changes in media ESG sentiment may trigger demonstration effects within industries, amplifying competitive pressures among firms (Li et al., 2023a), thereby further stimulating corporate efforts and outputs in energy innovation.

Finally, reputation theory posits that the personal reputation of corporate managers is closely tied to the overall reputation of the firm (Petkova et al., 2008; Landi et al., 2022). Positive ESG media sentiment enhances public recognition of managers, motivating them to prioritize resources for initiatives that reinforce corporate reputation, such as developing energy-saving and emission-reduction technologies (He et al., 2024). Conversely, negative ESG media sentiment may threaten managers’ positions as agents of the firm, prompting them to increase resource allocation to energy innovation to demonstrate their commitment to social responsibility and safeguard their reputations (Landi et al., 2022). Additionally, the emotional signals embedded in media ESG reporting may amplify the roles of internal and external governance mechanisms—such as board oversight and market regulation—leading managers to place greater emphasis on the long-term value of energy innovation. Thus, this study proposes the following hypothesis:
Hypothesis 1. Positive ESG media sentiment promotes corporate energy innovation.

3.3 Mechanism Analysis
According to reputation theory, corporate reputation directly affects a firm’s ability to secure financing and access resources in capital markets (Weng and Chen, 2017). First, positive ESG media sentiment highlights a firm’s strong performance in sustainable development, attracting the attention of green funds and socially responsible investors. Green funds, characterized by a strong preference for sustainable investments, often use ESG performance as a critical criterion for investment decisions and demand higher standards for firms’ innovations in energy efficiency and emissions reduction technologies (Flammer, 2021). When ESG-related news provides clear signals to capital markets, it alleviates investor concerns arising from information asymmetry (Serafeim and Yoon, 2022; Li et al., 2024). This not only directly increases green funds’ shareholding in firms but also broadens the sources of sustainable financing, offering vital capital support for energy innovation. Second, reputation theory emphasizes that a good reputation enhances trust between firms and financial institutions, fostering greater financial cooperation (Flammer, 2021). Positive ESG media sentiment shapes a high-reputation image of firms in sustainable development, encouraging banks, investment institutions, and other financial entities to engage in more ESG-driven collaborations (Cheng et al., 2023). For example, firms may more easily obtain support for issuing green bonds or securing sustainable development loans, thereby expanding their financing capacity (Flammer, 2021). Such collaborations not only alleviate firms’ financing constraints but also provide long-term and stable funding for energy innovation. Finally, a firm’s reputation influences its risk assessment and financing costs in capital markets (Gu et al., 2023). When media coverage positively highlights a firm’s ESG success stories, investors perceive the firm as a low-risk, high-growth prospect. This perception reduces the firm’s debt financing costs, further easing financial pressures and enabling the allocation of more resources to energy innovation. Based on these insights, this study proposes the following hypothesis:
Hypothesis 2. Positive ESG media sentiment alleviates firms’ financing constraints, thereby promoting corporate energy innovation.
‘
Corporate reputation is not merely an external evaluation of a firm’s image; it also serves as an intrinsic motivator for firms to engage in socially responsible actions beyond economic interests (Chasiotis et al., 2024). Positive ESG media sentiment reinforces firms’ reputational incentives, driving them to enhance awareness of green business practices and providing a critical impetus for energy innovation. First, positive ESG media sentiment, by widely disseminating sustainable development requirements, effectively motivates firms’ environmental awareness, encouraging them to establish technology development strategies oriented toward clean energy and energy conservation. This provides a strategic foundation for energy innovation. Second, positive ESG media sentiment, by increasing reputational pressure, drives firms to strengthen their environmental management systems (Yu et al., 2023; Chu et al., 2024). By adopting environmental management standards (e.g., ISO 14001) and optimizing green resource allocation, firms can effectively integrate internal technical resources with external collaboration networks, thereby significantly improving the efficiency and effectiveness of energy innovation (Tabrizian, 2019). Finally, firms, driven by external reputational demands, allocate more resources to critical areas to meet stakeholder expectations (Lee and Raschke, 2023; Dorobantu et al., 2024). Positive ESG media sentiment, by emphasizing the importance of green practices, strengthens management’s motivation to invest in green initiatives (Chu et al., 2024). For instance, firms may increase their allocation of funds and resources to energy-saving technologies, emissions reduction innovations, and clean energy research to demonstrate their commitment to environmental protection. This facilitates breakthroughs in key areas such as energy efficiency and pollution control, providing technological and resource support for corporate energy innovation (Koseoglu et al., 2022; Chen et al., 2024). Based on these insights, this study proposes the following hypothesis:
Hypothesis 3. Positive ESG media sentiment enhances firms’ awareness of green business practices, thereby promoting corporate energy innovation.

Based on the above hypotheses, Figure 1 presents the theoretical framework of this study to support the following analysis.
[Insert Figure 1 about here]

4. RESEARCH DESIGN
4.1 Model
This study focuses on examining the impact of media ESG reputation on CEI, the following model is constructed:
	
	(1)


In Eq. (1),  represents the energy innovation of firm i in year t;  is the media ESG sentiment of firm i in year t-1, which represents the ESG reputation of enterprise.;  demonstrates the set of corporate control variables;  and  are firm- and year- fixed effects corresponding;  is the random error term.

4.2 Description of Variables
4.2.1 Dependent variable: corporate energy innovation (CEI)
This study follows the methodology of Chu et al. (2024) by utilizing machine learning techniques to identify energy-related patents of listed companies, thereby measuring corporate energy innovation (CEI). Initially, 63 seed words (See Appendix Table A1) were refined by screening 56 policy documents (See Appendix Table A2) and reports of CEI in China from Ministry of Ecology and Environment, People’s Bank of China, and National Development and Reform Commission through the Segmentation algorithm Jieba in Python. Additionally, the CBOW model in the word2vec neural network shown as follows is applicable to expand the seed words through text mining in more than two million textual information of the listed corporate patents (See Figure 2). 
	
	(2)


In Eq. (2),  is the center word,  is the corpus, and  is the text of the front and back for the center anchored word. After expanding the vocabulary base, a library of 236 keywords was obtained to determine by manually verifying all the keywords in the base. Subsequently, the keyword library was matched and identified with the textual information of listed company patents to determine the number of energy patent applications of the company, which is used to measure the energy innovation of the company after adding 1 to take the logarithm of the number of applications (CEI).
[Insert Figure 2 about here]

4.2.2 Independent variable: ESG media reputation (esg_news)
In this study, the independent variable is ESG media reputation (esg_news), which is measured using the average sentiment value of company news texts related to ESG in the given year. A higher value indicates a higher ESG reputation for the company. The reasons are as follows. On the one hand, news reports contain a wealth of first-hand information about a company’s ESG governance activities (Capelle-Blancard and Petit, 2019), and the sentiment expressed in these texts can effectively reflect online public opinion’s recognition of the company’s ESG practices (Asante Appiah and Lambert, 2022; Serafim and Yoon, 2023). On the other hand, positive media coverage is positively correlated with a company’s ESG information disclosure (Yu et al., 2023). Furthermore, media sentiment influences the behavior of shareholders, customers, and other stakeholders, thereby affecting the company’s market reputation (Yu et al., 2023; Chasiotis et al., 2024; Li et al., 2024). Therefore, the sentiment of ESG-related news texts can be considered as an effective external indicator for measuring a company’s ESG reputation. The specific steps are as follows (See Figure 3):
(1) Data Collection: This study employs a specialized web scraping method to retrieve and extract news text content from Baidu News (https://news.baidu.com/). A Bloom filter is used to detect and remove duplicate news articles, retaining only news reports related to Chinese listed companies. The resulting dataset comprises over 10 million news articles.
(2) ESG News Identification: Based on the research by Capelle-Blancard and Petit (2019), this study combines machine learning and expert judgment to filter out news related to ESG from the raw news data. Specifically, ESG topics are defined according to the guidelines of the Hong Kong Stock Exchange’s “Environmental, Social, and Governance Reporting Guide,” ESG rating systems from rating agencies, and various ESG or social responsibility reports issued by companies (See Appendix Table A2). Initially, 4,000 news articles on ESG were selected based on these topics. Four researchers reviewed 1,000 articles each, and 3,046 articles were classified as “ESG-related” news. A subset of these 3,046 ESG news articles and 951 non-ESG news articles were used to train an OVR-SVM classification model. The trained model was then applied to the over 3 million raw news articles, resulting in over 2000,000 articles being flagged as related to ESG. Finally, the four researchers reviewed the automatically flagged ESG news articles, removing those with classification errors, ultimately yielding 2,276,364 ESG news articles. The accuracy rate of the model is approximately 91.33%.
(3) Sentiment Analysis: The sentiment analysis of news texts is conducted using Natural Language Processing (NLP) techniques. The ESG news sentiment index is calculated annually for each company. Specifically, 2,000 reports (1,000 with optimistic sentiment and 1,000 with pessimistic sentiment) are randomly selected from the 2,276,364 ESG news reports as the training dataset. The sentiment of each ESG news report is labeled and classified using a Bayesian classifier. After completing the machine learning training, the sentiment score of each ESG news report is calculated based on the previously labeled corpus and the Bayesian classification method. The final ESG media reputation indicator (esg_news) is obtained by averaging the sentiment scores of all ESG news texts for each company per year.
[Insert Figure 3 about here]

4.2.3 Controllable variables
Drawing on the research approaches of Chu et al. (2024) and Tan et al. (2024), this paper incorporates several control variables that may influence corporate energy innovation and sustainable development performance. These include company size (size), which reflects the resources available for energy innovation (Tan et al., 2025; Tee et al., 2024); profitability (roa), which indicates a firm’s capacity to fund sustainability initiatives (Tee et al., 2024); and financial leverage (lev), which affects the firm’s flexibility in financing such projects (Gao et al., 2022). Company age (age) is considered to account for the experience and adaptability of firms (Tan et al., 2025), while ownership structure (top1) examines the potential impact of concentrated ownership on decision-making (Li et al., 2023a). Company growth (fix) captures the firm’s market opportunities and inclination toward forward-looking initiatives (Chu et al., 2024). Additionally, board size (board) and board structure (indep) are included to account for governance factors that may influence strategic priorities, with leadership structure (dual), assessing the potential impact of CEO duality on strategic focus (Tee et al., 2024). Finally, corporate value (tq) serves as an indicator of market confidence in the firm’s initiatives. The specific definitions of the main variables are presented in Table 1.
[Insert Table 1 about here]

[bookmark: _Hlk174025490]4.3 Data Source and Descriptive Statistics
Since the object of this research is to investigate China’s A-share listed companies from 2012-2022, this study processed the initial samples to obtain a total of 24906 sample observations by initially excluding financial companies and companies with abnormal operating conditions (ST*, PT) for the current year, further filtering the companies listed in the current year to avoid information disclosure differences caused by a short listing time, and finally eliminating samples with severe missing data. To avoid the influence of extreme values, this research used the command winsor2 in Stata to truncate continuous variables at the 1% and 99% percentiles. Among them, enterprise news data was assessed from Baidu News (https://news.baidu.com/), patent text data was extracted from the CNRDS database (https://www.cnrds.com/), and other data was captured from the CSMAR databases (https://www.gtarsc.com/).

Table 2 presents the descriptive statistical results of the main variables in this research. The average value of the explained variable (CEI) is 0.9130, with a standard deviation of 1.2222. The difference between the maximum and minimum values is 4.7362, indicating that the energy innovation level of the sample enterprises is generally low, and there are significant differences. The maximum and minimum values of the explanatory variable ESG news sentiment (esg_news) are 0.9214 and -0.5950, with a mean of 0.3629, indicating differences in ESG news sentiment among different companies and exhibiting overall positive market sentiment and reputation. The data characteristics of other control variables are consistent with existing literature. 
[Insert Table 2 about here]

5. EMPIRICAL ANALYSIS
5.1 Impact of ESG Media Sentiment on CEI
Table 3 presents the baseline regression estimation results of media ESG sentiment on corporate energy innovation. Column (1) reveals a positive correlation between media ESG sentiment and CEI. Building on this positive correlation, Column (2) displays the estimation results after adding a series of control variables that may influence CEI, showing that the estimated coefficient for esg_news remains positive. In Columns (3) and (4), we further incorporate company effects and year fixed effects. Although the regression coefficient for esg_news decreases, it still maintains a significant positive correlation at the 1% level. This indicates that a favorable ESG reputation shaped by positive ESG news sentiment can significantly enhance corporate energy innovation. 

These results underscore the critical role of media ESG sentiment as a catalyst for aligning corporate objectives with global sustainability priorities (Serafeim and Yoon, 2022; Asante-Appiah and Lambert, 2023; Yu et al., 2023). Furthermore, this finding aligns with the core of reputation theory, which posits that positive ESG sentiment can shape a favorable corporate market reputation (Capelle-Blancard and Petit, 2019; Chasiotis et al., 2024). This enhanced reputation aids in garnering effective support from various stakeholders, such as opportunities for loans related to sustainability and partnerships involving other ESG financial products (Flammer, 2021), which are crucial for energy innovation.
[Insert Table 3 about here]

5.2 Indicator Validity Test
ESG public opinion information is also an essential element of ESG ratings, and the accuracy of public opinion information significantly impacts ESG news sentiment indicators. This study uses the ESG score data of four well-known domestic and international ESG rating agencies, including Bloomberg (bb_esg), Wind (wind_esg), SynTao Green Finance (sd_esg), and Huazheng (hz_esg), to carry out the test, and combines with the ESG data of the above four rating agencies in the previous study (Avramov et al., 2022) to calculate the rating divergence (esg_uncer) to verify the validity of the ESG news sentiment indicator, showing the regression results in Table 4. The results in columns (1) to (4) of Table 4 show that the coefficient of ESG news sentiment (esg_news) is consistently significantly positive for the ESG data of the above four agencies, indicating that there is a robust statistical relationship between this indicator and the ESG score data of the rating agencies while the correlation between ESG news sentiment indicators and rating disagreement (esg_uncer) is significantly negative in Column (5) of Table 4. The above results indicate that the ESG news text sentiment indicator has a certain degree of external validity and contains incremental information, so it is reasonable and dependable to portray the ESG public opinion risk of enterprises to a certain extent.
[Insert Table 4 about here]

Additionally, we discuss the validity of the energy innovation indicator. On the one hand, we use empirical evidence to test the effectiveness of the CEI indicator. This paper aggregates the identified energy innovation indicator (CEI) at the annual level and compares its annual trend with the annual trends of corporate green patent applications and green patents granted, as shown in Figure 4. Since 2012, there has been a clear upward trend in both green innovation and energy innovation in the context of green development. This trend aligns well with the evolution of China’s sustainable development policies and the current state of energy transformation in Chinese enterprises (Chen et al., 2025), thereby supporting the validity of the green transformation indicators identified in this study.
[Insert Figure 4 about here]

On the other hand, we adopt the testing approach of Scholtes et al. (2011) and employ empirical methods for validation. Specifically, we include three empirical indicators: first, following the methodology of Chu et al. (2024), we utilize the textual information from the annual reports of listed companies to reflect the degree of corporate energy transformation (CET) through the frequency of energy transition-related terms. Second, we measure corporate energy intensity (ECI) as the total energy consumption divided by operating revenue (Tan et al., 2025). Third, we take the logarithm of carbon dioxide emissions (CO2). According to the regression results in Table 5, CEI indeed captures information about corporate energy transformation to a certain extent while effectively reducing corporate energy consumption intensity and carbon dioxide emissions. These findings are highly consistent with existing literature (Fischer et al., 2017; Chu et al., 2024; Tan et al., 2025), thus supporting the rationale behind the indicators used in this study.
[Insert Table 5 about here]

5.3 Robustness Tests
5.3.1 DID estimation
Given that activities related to CEI may affect media discussion and sentiment feedback on corporate ESG performance, leading to a reverse causality problem, this research introduced the market regime of the first announcement of ESG ratings in 2015 as an exogenous policy shock and constructed a multi-temporal Difference-in-Difference (DID) model for robustness testing from SynTao Green Finance, the first ESG rating certifier in China recognized by the Climate Bond Standard, frequently mentioned by news media since its rating system is first published and likely to be directly affected whether a firm is included in the rating list by the media’s sentiment towards ESG issues. Accordingly, this study constructed the following regression model:
	
	(3)


In Eq. (3), ESG_rate represents the policy variable if the enterprise i is included in the ESG rating list of SynTao Green Finance in year t, the value of ESG_rate is 1, and vice versa, it is 0. The parallel trend assumption is a fundamental prerequisite before conducting DID estimation. Column (1) of Table 6 shows the parallel trend test results, the period before the policy shock (pre 4, pre 3, pre 2) was not significant, while the coefficients after the policy shock were significantly positive, indicating that the development trend of enterprise energy innovation remained consistent before the implementation of the ESG rating market system in Figure 5. Furthermore, the estimated results in column (2) of Table 6 revealed that the coefficient of ESG_rate is 0.1277, significantly positive at the 1% level, indicating that the changes in media sentiment caused by introducing the ESG rating system can effectively stimulate CEI.
[Insert Figure 5 about here]

5.3.2 Instrumental variables regressions
Although this study controls for firm effects and year fixed effects in the baseline regressions, endogeneity issues, such as omitted variable bias and reverse causality, may still exist and potentially bias the results. To address these concerns, we construct an instrumental variable (IV) by interacting the ESG sentiment of international news media (excluding China)[footnoteRef:1] with the number of newspaper types in the firm’s locality. The rationale is as follows. On the one hand, ESG sentiment in international news media reflects global attitudes toward ESG issues, while the diversity of newspaper types represents the variety and breadth of information dissemination in China’s media market. Together, they capture the extent to which international ESG sentiment is transmitted domestically, influencing the sentiment of Chinese media when reporting on corporate ESG topics, thereby satisfying the relevance condition. On the other hand, ESG sentiment in international media is largely shaped by global sustainability policies and is only weakly related to the green transition strategies of individual Chinese firms, thereby meeting the exogeneity requirement. [1:  In this study, we obtain all international news from 2012 to 2022 through the GDELT database. Using Python, we filter ESG-related international news and calculate the annual average ESG sentiment of these international news articles based on machine learning methods.] 


The first-stage regression results, presented in Column (3) of Table 6, show that the estimated coefficient of the IV is significantly positive. Tests, including the K-P rk LM statistic, the C-D Wald F statistic, and the K-P Wald F statistic, confirm that the chosen IV is valid. The second-stage regression results in Column (4) of Table 6 indicate that the core explanatory variable (esg_news), remains significantly positive at the 1% level. Thus, after accounting for endogeneity, optimistic ESG media sentiment still significantly enhances firms’ energy innovation outputs.
[Insert Table 6 about here]

5.3.3 Placebo test
A placebo test is applied to rule out the effect of possible unobserved geographical factors on the estimation results of this research. First, different corporate ESG news sentiment (esg_news) is randomly disrupted to regenerate the ESG news sentiment variable. Then, the randomly assigned esg_news is re-run the regression test on enterprise energy innovations, and the distribution plot of the estimated coefficients is observed after 500 repetitions. According to Figure 6, the coefficient estimates are around 0; also, most of the corresponding p-values are more significant than 0.1. It shows that other unobserved geographic characteristics do not affect the main estimation results of this study.
[Insert Figure 6 about here]

5.3.4 Replacement of core variables
To further demonstrate the robustness of the finding that ESG media sentiment significantly increases CEI output, the core variables are replaced in this study by calculating the ESG news net tone as the core explanatory variable (esg_ratio), showing that higher values of this variable mean more positive corporate ESG news wording and vice versa. In addition, considering the influence of media pluralism, we re-measured the core explanatory variable (esg_major) based on news texts from 16 mainstream official media in China. Columns (1) and (2) of Table 7 demonstrate that the coefficients are positive. For the explanatory variable (CEI), the following analysis identified corporate innovation texts with 236 energy-related keywords in the baseline regression. In this part, this study expanded the keywords to 478 to re-measure CEI (CEI_2), showing the estimated result in column (3) of Table 7 to illustrate ESG media sentiment can promote CEI, since the regression coefficient of esg_news is 0.0245, significantly positive at 5% level.
[Insert Table 7 about here]

5.3.5 Considering the impact of other factors
On the one hand, considering that municipalities directly under the central government (Beijing, Shanghai, Tianjin and Chongqing) tend to receive more national policy support and resource tilting (Chu et al., 2024), which to a certain extent attracts more funds and talents to flow into the field of clean energy and has an impact on the energy innovation outputs of local enterprises. Therefore, this study excludes the interference of sample firms from municipalities directly under the central government in the sample treatment process, and the results are shown in column (4) of Table 7. On the other hand, considering the possible cyclical turnover of some industries during the sample period and the high impact of macro-systemic risk on firms’ sustainable development (Tan et al., 2025), column (5) of Table 7 introduces the fixed effects of “industry × year” and “province × year” to exclude the interference of the above factors. All these results indicate that the conclusions of this paper are robust and reliable.

6. FURTHER ANALYSIS
6.1 Mechanism Analysis
6.1.1 Financing Constraints and Sustainable Finance
According to reputation theory, positive media ESG sentiment helps shape a company’s good reputation, attracting the attention of green funds and responsible investors. These investors often set specific requirements for the company’s sustainability strategy (Flammer, 2021), thus driving the company to engage in energy innovation. In addition, positive ESG media coverage reduces information asymmetry, alleviating investors’ risk perceptions, thereby lowering financing costs and facilitating access to green financing (Serafeim and Yoon, 2022; Li et al., 2024). Therefore, the positive ESG image that a company builds in the media can significantly enhance its financing capabilities, especially in terms of funding support for green projects and energy innovation. To validate this mechanism, this study examines its impact from two perspectives: financing costs and sustainable financing.
First, we use the KZ index (KZ), based on company financial data, to measure the overall financing constraints of a company, where a higher value indicates greater financing constraints (Guariglia and Yang, 2016). Second, we measure the company’s debt financing costs (Cost) using the ratio of interest expenses to total debt. Third, drawing on Chu et al. (2024), we use Python software to identify green funds and calculate the proportion of each company held by green funds, which reflects the company’s green financing level (Ginvestor). Fourth, we use the ESG financial cooperation index (ESG_cor)[footnoteRef:2], derived from the Miotech ESG database (https://www.miotech.com/en-US). [2:  ESG_cor includes a company’s cooperation with external institutions on the application of ESG concepts in the financial field, the company’s policies or commitments to integrate ESG concepts into financial products or investment decisions, and green finance initiatives. Green finance includes green funds, green bonds, green loans, green investments, green insurance, and other green financial products. In this study, we set dummy variables for whether the company participates in the above-mentioned ESG financial cooperation projects and sum them to form the ESG_cor index.] 


Table 8 presents the corresponding estimation results. As shown in columns (1) and (2), the estimated coefficients for esg_news on financing constraints (KZ) and debt financing costs (Cost) are negative and highly significant, indicating that positive ESG media sentiment effectively reduces financing costs and alleviates financing constraints. Furthermore, from the perspective of sustainable financing, we explore the main reasons why external financing support promotes corporate energy innovation. Columns (3) and (4) report the results for green fund ownership and ESG financial cooperation. The estimated coefficients for esg_news are significantly positive at the 1% level, suggesting that the positive media ESG sentiment and the resulting company reputation indeed help firms access sustainable financing. This analysis highlights the important role of media-driven ESG sentiment in improving a company’s access to both traditional and sustainable financing, ultimately supporting energy innovation.
[Insert Table 8 about here]

6.1.2 Awareness of Green Business Practices
Reputation theory suggests that positive media ESG sentiment can enhance corporate reputation pressure (Chasiotis et al., 2024), motivating firms to strengthen their green business practices and, in turn, drive energy innovation. On the one hand, optimistic media ESG sentiment significantly increases corporate responsibility in areas such as environmental awareness, environmental management, investment, and technological innovation by widely disseminating the company’s sustainability requirements. On the other hand, positive ESG sentiment encourages companies to invest more in areas such as environmental management systems, resource allocation, and green technology research and development, providing strategic support and resource guarantees for energy innovation (Tabrizian, 2019; Chu et al., 2024). To validate the above theoretical analysis, this study draws on the work of Tan et al. (2024) and collects data on the five dimensions of green business practice awareness from the CSR indicator system of listed companies, as provided by Hexun (https://www.hexun.com/). These dimensions include environmental awareness (EA), environmental management (EM), environmental investment (EI), pollution reduction (PR), and energy conservation (EC). The higher the scores in these areas, the better the company’s green business practice awareness. The results presented in Table 9 show the specific impact of media ESG sentiment on the five dimensions of corporate green business practice awareness. The regression coefficients of esg_news are positive and significant, indicating that optimistic media ESG sentiment promotes companies to enhance environmental awareness, strengthen environmental management, increase environmental investment, and positively influences pollution reduction and energy conservation. These green business practices directly drive energy innovation across the entire corporate process. Therefore, technological breakthroughs and green investments in areas such as energy conservation, emission reduction, and clean energy are seen as a positive response to media-positive sentiment and external reputation demands (Lee and Raschke, 2023; Dorobantu et al., 2024), effectively promoting corporate energy innovation.
[Insert Table 9 about here]

6.2 Heterogeneity Analysis
Reputation theory emphasizes that the impact of a company's reputation on its behavior is constrained by external factors (Cui et al., 2018; Wang et al., 2024). Various internal and external factors, such as energy intensity, regional green finance development, and urban ESG governance levels, can lead to different mechanisms through which positive media ESG sentiment affects a company. First, a company's energy consumption intensity determines the level of environmental pressure it faces (Tan et al., 2024), which may cause different companies to respond differently to media ESG sentiment. Second, the level of green finance development directly affects a company's ability to obtain green funding (Flammer, 2021), thus influencing how media ESG sentiment incentivizes green innovation. Lastly, the level of ESG governance in cities determines the social and policy environment that companies operate within (Teixeira et al., 2023), affecting their willingness to engage in green transformation driven by media sentiment. By focusing on these heterogeneous factors, we can gain deeper insights into how media ESG sentiment stimulates corporate energy innovation in different contexts.

6.2.1 Corporate energy consumption
Corporate energy consumption is closely related to energy innovation, and companies with higher energy consumption intensity may be more sensitive to ESG media sentiment. To examine how different companies respond to media ESG sentiment, this study follows Tan et al. (2025) and measures energy intensity as the ratio of total energy consumption to economic output, dividing the sample into high-energy-intensity and low-energy-intensity firms based on the median. The regression results in columns (1) and (2) of Table 10 show that ESG media sentiment has a significant positive effect on energy innovation output only for high-energy-intensity firms, while it has no significant impact on low-energy-intensity firms. This may be due to two reasons: first, high-energy-intensity firms face greater scrutiny and regulatory pressure from stakeholders, including investors, customers, and regulators, regarding their environmental performance (Chu et al., 2024); second, these firms bear higher energy costs and environmental risks in their operations (Zhang et al., 2022). Positive ESG media sentiment can motivate these firms to innovate in energy to reduce costs, optimize resource use, and minimize their environmental footprint, thus meeting stakeholder expectations. This finding aligns with He et al. (2022) and Luo et al. (2022), further supporting the notion that media attention can stimulate technological innovation in high-energy-intensity firms under a stakeholder analysis framework.

6.2.2 Regional green finance development
The development of green finance varies significantly across regions and affects ESG disclosure and corporate energy innovation requirements (Zhang, 2023). The improvement of green finance policies often promotes sustainable development (Lee and Lee, 2022), thereby enhancing companies' incentives for energy innovation. This study further analyzes the differentiated effects of media ESG sentiment on CEI under different levels of green finance development. Following Lee and Lee (2022), we classify regions into those with high and low levels of green finance based on provincial green finance development. The results in columns (3) and (4) of Table 10 reveal that in regions with higher levels of green finance, better access to green credit strengthens the positive effect of ESG media sentiment on CEI output. This may be because, compared to regions with lower green finance development, firms in areas with better green finance development typically face higher demands for information transparency and ESG disclosure standards, prompting them to pay more attention to ESG issues (Zhang, 2023). When media and the public provide positive evaluations of their ESG performance, firms are more likely to respond to key information and engage in energy innovation. This finding is consistent with Irfan et al. (2022), which shows that green finance policies can promote corporate green innovation, affirming the key role of green finance in sustainable development theory.
[Insert Table 10 about here]

6.2.3 Urban ESG governance
Urban ESG governance refers to a city’s overall performance and policy framework regarding environmental, social, and governance aspects, including urban planning, resource management, industrial layout, and social services (Teixeira et al., 2023). Strong urban ESG governance indicates that local governments have taken more proactive measures to promote sustainable development, environmental protection, and social fairness and transparency (Son et al., 2023). Given this, this study further explores how media ESG sentiment influences CEI under varying levels of urban ESG governance. Specifically, following Liu et al. (2023), we use Python software to conduct frequency analysis of ESG-related keywords in the government work reports of various municipalities. By calculating the proportion of ESG-related keywords to the total word count, we derive an urban ESG governance intensity index. The results in columns (5) and (6) of Table 9 show that in cities with better ESG governance, the positive impact of ESG media sentiment on CEI is more pronounced. In cities with stronger ESG governance, local governments typically implement stricter environmental regulations and policies, encouraging firms to pursue sustainable development (Teixeira et al., 2023). Strong ESG governance policies provide clear development directions and necessary support for firms, making them more likely to respond to media-driven ESG sentiment by engaging in energy innovation to meet policy requirements. This finding resonates with institutional theory, which emphasizes the impact of social environment and institutional structures on corporate behavior (Chu et al., 2024), and enriches legitimacy theory from a media perspective.

6.3 The Impact of ESG News Sentiment and Media attention on CEI across Different Pillars
In the previous sections, we explored the relationship between media ESG sentiment and corporate energy innovation. To deepen this discussion, we now conduct a more detailed analysis of media sentiment across three sub-dimensions. Additionally, we further introduce media ESG attention, incorporating perspectives on both information content and sentiment. This approach will help us gain a more comprehensive understanding of the role media plays in promoting corporate energy innovation.

First, we refine the examination of ESG news sentiment by separating ESG news into three pillars (E, S, and G) and computing media sentiment (E_news, S_news, G_news). The coefficients from Column (1) to (3) in Table 11 show that E_news and S_news are significantly positive, whereas G_news is insignificant. Therefore, the news sentiment of environmental and social dimensions is more effective in promoting CEI since positive environmental sentiment directly enhances a corporation’s external financing capabilities, encouraging investments in energy innovation with the support of green credit policies (Luo et al., 2022). Similarly, favorable media sentiment towards social-related events minimizes regulatory risks (Chasiotis et al., 2024), garners public and investor interest, and fosters a corporate culture inclined towards green transitions and reputation enhancement through energy innovation. 

Additionally, analysis of ESG media attention through the logarithmic transformation of the total (esg_total) and dimensional news coverage (env_atten, soc_atten, and gov_atten) shown in Column (4) to (7) in Table 11 reveals that the more news reports there are about corporate ESG information, the stronger the promotion effect on CEI; env_atten and soc_atten significantly increases CEI output. However, the estimated coefficients on the gov_atten are insignificant due to two reasons. Firstly, positive ESG news attention boosts managerial optimism about the returns on innovation investments (Yu et al., 2023), enhancing investor acceptability of innovation risks and facilitating sustainable development projects like energy transition. Secondly, the E and S pillars of media attention more effectively convey positive signals of corporate green sustainability, appealing to green investors and improving corporate stock liquidity and returns (He et al., 2024), promoting more investments in energy innovation.
[Insert Table 11 about here]

7. CONCLUSION AND SUGGESTION
7.1 Conclusion and Discussion
This study explores the relationship between ESG news sentiment-driven ESG reputation and corporate energy innovation through the lens of reputation theory, yielding several important findings. First, positive ESG news sentiment significantly promotes corporate energy innovation by enhancing a company’s ESG market reputation. This finding aligns with the core tenet of reputation theory, which posits that a company’s external reputation can effectively influence its decision-making (Cui et al., 2018). When companies face positive media coverage, they often perceive external stakeholders (such as investors and consumers) as having expectations and demands regarding their actions. This external pressure motivates companies to adopt more innovative measures in order to maintain or enhance their market reputation (Asante-Appiah and Lambert, 2023; von Berlepsch et al., 2024). Therefore, the positive influence of ESG news sentiment on corporate energy innovation can be seen as a strategic response by firms to external reputation pressures, which resonates with the findings of Luo et al. (2022) and Serafeim and Yoon (2023). These insights align with SDG 17 (Partnerships for the Goals), emphasizing the need for cross-sector collaboration in achieving sustainability objectives.

Second, the mechanism analysis reveals that the alleviation of financing constraints and the enhancement of companies’ awareness of green business practices are key pathways through which positive ESG news sentiment promotes energy innovation. Within the framework of reputation theory, a company’s reputation is not only shaped by its historical performance but also by its attitudes and actions regarding social and environmental issues (Wang et al., 2024; Chasiotis et al., 2024). In this context, positive ESG news sentiment can enhance a company’s green image, earning more trust and support in the green finance market, thereby alleviating its financing constraints. Additionally, ESG news sentiment raises awareness within companies about environmental issues, fostering the development of internal green business practices, which explains their active engagement in green transformation. This finding is consistent with Chu et al. (2024) and Chasiotis et al. (2024), who argue that the enhancement of reputation can provide companies with better resource allocation and technological innovation opportunities. This reinforces the relevance of SDG 9 (Industry, Innovation, and Infrastructure) and SDG 12 (Responsible Consumption and Production), as green finance and innovation are pivotal to sustainable development in both the private and public sectors.

Moreover, the heterogeneity analysis reveals that in regions with well-developed green finance and strict ESG governance, as well as in high-energy-consuming firms, the effect of ESG news sentiment on corporate energy innovation is particularly significant. This result reflects the importance of “external environment” and “stakeholder pressure” in reputation theory (Cui et al., 2018). A company’s behavior is influenced not only by its internal characteristics but also by strong external constraints such as the policy and market environment (Teixeira et al., 2023). In regions with advanced green finance, companies can more easily access green financing, which incentivizes them to respond positively to ESG news sentiment, driving energy innovation. At the same time, high-energy-consuming firms, facing greater external regulatory pressure and environmental risks, are more effectively motivated by positive ESG news sentiment to adopt green technological innovations. This finding supports He et al. (2022), who argue that high-energy-consuming firms are more responsive to media sentiment, accelerating their green transformation.

Finally, the study finds that the motivational effect of ESG news sentiment on corporate energy innovation is particularly pronounced in the environmental (E) and social (S) dimensions, and it intensifies with increasing media attention. This finding can be further explained by the concepts of “sustainability” and “legitimacy” in reputation theory (Menicacci and Simoni, 2024). When dealing with environmental and social issues, companies often seek to improve their performance in these areas to enhance their legitimacy within society (Emma et al., 2024). As media attention to these dimensions increases, a company’s performance in these areas becomes more critical, and the impact of media sentiment is therefore more pronounced. The research by Chu et al. (2024) also suggests that media coverage of climate risks strengthens a company’s motivation for energy transition innovation, providing strong support for the findings of this study. This is in line with SDG 12 (Responsible Consumption and Production) and SDG 13 (Climate Action), which highlight the importance of public awareness and corporate responsibility in tackling climate change.

This study makes several theoretical contributions. (1) It expands on reputation theory by exploring how ESG news sentiment influences corporate energy innovation. Specifically, it extends reputation theory from its traditional focus on corporate reputation management (Lin-Hi and Blumberg, 2018; Miller, 2020) to the field of corporate energy innovation, revealing the profound impact of external media sentiment on firms’ green decision-making and innovation behaviors, particularly in enhancing corporate ESG reputation. This contribution fills a gap in reputation theory by explaining how media sentiment drives corporate energy innovation. (2) The study highlights the role of external factors such as media attention, green finance, and regional policies in driving corporate energy innovation within the context of ESG news sentiment. It addresses the gap in the existing literature, which often focuses on the impact of single factors, such as green finance or policies, on corporate green performance (Krueger et al., 2020; Flammer, 2021; Tan et al., 2025), while neglecting the interactive effects of these factors within the ESG context. This study systematically examines how a multidimensional external environment affects corporate energy innovation, thereby broadening the research perspective on corporate sustainability. (3) The study provides important practical insights for governments and firms in the areas of energy innovation and sustainable development, particularly regarding how to enhance ESG reputation management, expand green financing channels, and design effective green policies. These insights offer theoretical support and policy recommendations for promoting corporate energy transition. Thus, this study not only extends the application of reputation theory but also provides valuable, practical guidance for firms and policymakers.

7.2 Implication
There are also some implications to make. (1) Establish and strengthen the corporate ESG communication and reputation management mechanisms. Companies need to set up specialized ESG communication teams, develop systematic media engagement strategies, and proactively cooperate with media outlets to showcase their ESG performance and plans. Especially when releasing ESG-related news, companies should share detailed case studies on green innovation, energy-saving and emission-reduction results, and social responsibility investments to enhance trust among external stakeholders. Furthermore, companies should regularly publish ESG reports and use channels such as social media platforms and industry conferences to maintain active interactions with the public and establish an ongoing reputation management system. (2) Expand the construction of green financing channels. Companies should actively seek ESG financial partnerships and leverage green financial instruments to broaden access to green funding. In this process, companies can enhance communication and cooperation with banks and investors, demonstrating the potential of their ESG projects to secure more ESG financial support. Meanwhile, governments and financial institutions should increase financial support for green projects, streamline the approval process for sustainable finance, and provide companies with more low-interest ESG financing options to reduce financing costs, thus promoting energy innovation. (3) Formulate and effectively implement more incentivizing green policies. Governments should encourage companies to respond more actively to media attention on ESG issues by enforcing strict green standards and ESG policies, driving companies to increase their investments in energy transformation and improve overall regional sustainability levels. For example, local governments can establish special green development funds to support the research and application of energy-efficient and environmentally-friendly green technologies. At the same time, governments should strengthen ESG information disclosure requirements for local companies, ensuring that companies fulfill their social and environmental responsibilities.

7.3 Limitations and Future Directions
This study has some limitations. Firstly, this study ignores the potential impacts of different local policy and regulatory frameworks on energy innovation and ESG practices, resulting in potentially less in-depth policy research. Secondly, the specific impacts of collaborative governance networks among corporations, government and research institutes are excluded. Therefore, subsequent research could be carried out in two aspects, including (1) examining how different regulatory frameworks and policies affect corporate ESG practices and energy innovation to inform policymakers about the effectiveness of current regulations and areas for improvement and (2) exploring the collaborative governance network by social media network analysis based on ESG news.
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Table
Table 1 Definition of main variables.
	Types
	Variables
	Symbols
	Definitions

	Dependent variable
	Corporate energy innovation
	CEI
	The logarithm of the corporate energy-related patent applications by adding 1

	Independent variable
	ESG media reputation
	esg_news
	The mean value of ESG news text sentiment

	Control Variables
	Firm size
	size
	The natural logarithm of firm total asset

	
	Return on assets
	roa
	 

	
	Gearing ratio
	lev
	The ratio of total liabilities to total assets at the end of the year

	
	Firm age
	age
	The logarithm of the corporate of the company’s listing time by adding 1

	
	Ownership structure
	top1
	Shareholding ratio of the largest shareholder

	
	Fixed assets
	fix
	The average of corporate fixed asset per person

	
	Board size
	board
	The logarithm of the number of board members by adding 1

	
	Board structure
	indep
	The ratio of independent directors to the total number of board member

	
	Leadership structure
	dual
	If the chairman and the general manager are the same person, the value is 1; otherwise, it is 0

	
	Corporate value
	tq
	




Table 2 Descriptive statistics of main variables.
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max
	VIF

	CEI
	24,906
	0.9130
	1.2222
	0
	4.7362
	/

	esg_news
	24,906
	0.3629
	0.3300
	-0.5950
	0.9214
	1.11

	size
	24,906
	22.2489
	1.2823
	19.5050
	26.3951
	2.05

	roa
	24,906
	0.03796
	0.0656
	-0.4147
	0.2442
	1.30

	lev
	24,906
	0.4413
	0.2044
	0.0274
	0.9901
	1.61

	age
	24,906
	2.1988
	0.7511
	0.6931
	3.4340
	1.37

	top1
	24,906
	0.3438
	0.1485
	0.0838
	0.7584
	1.09

	fix
	24,906
	12.5554
	1.1562
	4.1274
	19.5426
	1.12

	board
	24,906
	2.1346
	0.1992
	1.6094
	2.7081
	1.56

	indep
	24,906
	0.3750
	0.0536
	0.3000
	0.6000
	1.44

	dual
	24,906
	0.2629
	0.4402
	0
	1
	1.10

	tq
	24,906
	2.0564
	1.4245
	0.7992
	17.6759
	1.28




Table 3 Benchmark regression: media ESG reputation and corporate energy innovation.
	VARIABLES
	(1)
	(2)
	(3)
	(4)

	
	CEI
	CEI
	CEI
	CEI

	esg_news
	0.6177***
	0.4294***
	0.0861***
	0.0437***

	
	(0.0224)
	(0.0223)
	(0.0157)
	(0.0155)

	size
	
	0.3525***
	
	0.2897***

	
	
	(0.0091)
	
	(0.0147)

	roa
	
	-1.2566***
	
	-0.1600*

	
	
	(0.1271)
	
	(0.0933)

	lev
	
	-0.2843***
	
	0.0522

	
	
	(0.0425)
	
	(0.0499)

	age
	
	-0.1831***
	
	0.0615**

	
	
	(0.0110)
	
	(0.0249)

	top1
	
	-0.6887***
	
	-0.1603*

	
	
	(0.0533)
	
	(0.0858)

	fix
	
	-0.0942***
	
	0.0042

	
	
	(0.0065)
	
	(0.0081)

	board
	
	-0.3449***
	
	-0.1041**

	
	
	(0.0469)
	
	(0.0507)

	indep
	
	-0.2562
	
	-0.4527***

	
	
	(0.1745)
	
	(0.1538)

	dual
	
	0.0839***
	
	0.0244

	
	
	(0.0177)
	
	(0.0151)

	tq
	
	0.0376***
	
	0.0146***

	
	
	(0.0053)
	
	(0.0045)

	Constant
	0.6888***
	-4.3576***
	0.8817***
	-5.3437***

	
	(0.0098)
	(0.2166)
	(0.0069)
	(0.3490)

	Observations
	24,906
	24,906
	24,906
	24,906

	Adjusted R2
	0.0278
	0.1077
	0.7497
	0.7586

	Year FE
	NO
	NO
	YES
	YES

	Firm FE
	NO
	NO
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 


Table 4 Validity test of media ESG sentiment indicators.
	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)

	
	bb_esg
	wind_esg
	sd_esg
	hz_esg
	esg_uncer

	esg_news
	0.0073***
	0.0035**
	0.0028***
	0.0187***
	-0.0094**

	
	(0.0015)
	(0.0015)
	(0.0009)
	(0.0010)
	(0.0039)

	Constant
	-0.1175***
	0.2489***
	-0.0082
	0.4861***
	-0.0114

	
	(0.0354)
	(0.0678)
	(0.0433)
	(0.0199)
	(0.0889)

	Observations
	9,088
	8,930
	11,555
	24,891
	8,930

	Adjusted R2
	0.7647
	0.7941
	0.8186
	0.5562
	0.3194

	Controls
	YES
	YES
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES
	YES
	YES

	Firm FE
	YES
	YES
	YES
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 



Table 5 Validity test of CEI indicators
	VARIABLES
	(1)
	(2)
	(3)

	
	CET
	ECI
	CO2

	CEI
	0.0191***
	-0.0046**
	-0.0144***

	
	(0.0030)
	(0.0023)
	(0.0037)

	Constant
	-2.2655***
	-3.2546***
	-3.8502***

	
	(0.1279)
	(0.2192)
	(0.2186)

	Observations
	24,906
	24,906
	24,906

	Adjusted R2
	0.5170
	0.7295
	0.8047

	Controls
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES

	Firm FE
	YES
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 


Table 6 Results of DID estimation and instrumental variable (IV) regression.
	VARIABLES
	(1)
	(2)
	(3)
	(4)

	
	CEI
	CEI
	esg_news
	CEI

	esg_news
	
	
	
	0.2723***

	
	
	
	
	(0.1022)

	ESG_rate
	
	0.1277***
	
	

	
	
	(0.0199)
	
	

	pre4
	-0.0351
	
	
	

	
	(0.0295)
	
	
	

	pre3
	0.0212
	
	
	

	
	(0.0284)
	
	
	

	pre2
	-0.0024
	
	
	

	
	(0.0268)
	
	
	

	current
	0.0551*
	
	
	

	
	(0.0295)
	
	
	

	post1
	0.1060***
	
	
	

	
	(0.0315)
	
	
	

	post2
	0.1882***
	
	
	

	
	(0.0345)
	
	
	

	post3
	0.2343***
	
	
	

	
	(0.0372)
	
	
	

	IV
	
	
	0.0545***
	

	
	
	
	(0.0157)
	

	Constant
	-5.2596***
	-5.1100***
	
	

	
	(0.3516)
	(0.3529)
	
	

	K-P rk LM statistic
	
	
	14.05***
	

	C-D Wald F statistic
	
	
	10.45
	

	K-P Wald F statistic
	
	
	12.06
	

	Observations
	24,906
	24,906
	24,906
	24,906

	Adjusted R2
	0.7594
	0.7591
	——
	——

	Controls
	YES
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES
	YES

	Firm FE
	YES
	YES
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 


[bookmark: _Hlk174455933]Table 7 Results of robustness test.
	VARIABLES
	(1)
	(2)
	(3)
	
	(4)
	(5)

	
	Replacing core variables
	
	Considering other factors

	
	CEI
	CEI
	CEI_2
	
	CEI
	CEI

	net_ratio
	0.0232**
	
	
	
	
	

	
	(0.0109)
	
	
	
	
	

	esg_major
	
	0.0145***
	
	
	
	

	
	
	(0.0052)
	
	
	
	

	esg_news
	
	
	0.0245**
	
	0.0387**
	0.0372**

	
	
	
	(0.0116)
	
	(0.0167)
	(0.0155)

	Constant
	-5.3671***
	-1.4336***
	-4.2901***
	
	-5.4786***
	-5.4160***

	
	(0.3490)
	(0.1919)
	(0.2877)
	
	(0.3851)
	(0.3482)

	Observations
	24,906
	24,906
	24,906
	
	20,040
	24,906

	Adjusted R2
	0.7585
	0.5802
	0.7396
	
	0.7559
	0.7678

	Year FE
	YES
	YES
	YES
	
	YES
	YES

	Firm FE
	YES
	YES
	YES
	
	YES
	YES

	Ind ×Year FE
	NO
	NO
	NO
	
	NO
	YES

	Prov ×Year FE
	NO
	NO
	NO
	
	NO
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 

Table 8 Mechanism analysis: Financing constraints and sustainable finance.
	VARIABLES
	(1)
	(2)
	(3)
	(4)

	
	KZ
	Cost
	Ginvestor
	ESG_cor

	esg_news
	-0.1026***
	-0.0005**
	0.0919***
	0.0675***

	
	(0.0315)
	(0.0002)
	(0.0115)
	(0.0093)

	Constant
	4.1072***
	-0.0538***
	-7.3539***
	3.5043***

	
	(0.7101)
	(0.0119)
	(0.2612)
	(0.1796)

	Observations
	24,906
	24,906
	24,906
	24,906

	Adjusted R2
	0.7384
	0.5464
	0.5806
	0.4290

	Controls
	YES
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES
	YES

	Firm FE
	YES
	YES
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 

Table 9 Mechanism analysis:  Awareness of green business practices.
	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)

	
	Environmental Awareness
	Environmental Management
	Environmental Investment
	Pollution Reduction
	Energy Conservation

	
	EA
	EM
	EI
	PR
	EC

	esg_news
	0.0359**
	0.0337***
	0.0159**
	0.0424**
	0.0431***

	
	(0.0172)
	(0.0114)
	(0.0076)
	(0.0211)
	(0.0125)

	Constant
	-3.8304***
	-3.6380***
	-0.4811**
	-5.3221***
	-5.4941***

	
	(0.3472)
	(0.3652)
	(0.1933)
	(0.5031)
	(0.5267)

	Observations
	24,906
	24,906
	24,906
	24,906
	24,906

	Adjusted R2
	0.4136
	0.3382
	0.5002
	0.3808
	0.3811

	Controls
	YES
	YES
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES
	YES
	YES

	Firm FE
	YES
	YES
	YES
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 



Table 10 Heterogeneity Analysis.
	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	Higher Energy-intensity Enterprise
	Lower Energy-intensity Enterprise
	Region of Better Green Finance
	Region of Poorer Green Finance
	Better ESG Governance Region
	Lower ESG Governance Region

	
	CEI
	CEI
	CEI
	CEI
	CEI
	CEI

	esg_news
	0.0720***
	0.0185
	0.0425**
	0.0102
	0.0778***
	-0.0128

	
	(0.0239)
	(0.0233)
	(0.0215)
	(0.0241)
	(0.0257)
	(0.0196)

	Constant
	-6.1959***
	-4.8701***
	-5.0640***
	-4.8426***
	-4.6783***
	-5.0105***

	
	(0.6076)
	(0.5535)
	(0.5505)
	(0.5206)
	(0.6330)
	(0.6014)

	Observations
	12,453
	12,453
	13,724
	11,182
	12,405
	12,501

	Adjusted R2
	0.7769
	0.7561
	0.7917
	0.7383
	0.8088
	0.7089

	Controls
	YES
	YES
	YES
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES
	YES
	YES
	YES

	Firm FE
	YES
	YES
	YES
	YES
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 


[bookmark: _Hlk158836518]Table 11 Expansion analysis based on ESG news and information content.
	VARIABLES
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	
	CEI
	CEI
	CEI
	CEI
	CEI
	CEI
	CEI

	E_news
	0.0601***
	
	
	
	
	
	

	
	(0.0121)
	
	
	
	
	
	

	S_news
	
	0.0317**
	
	
	
	
	

	
	
	(0.0131)
	
	
	
	
	

	G_news
	
	
	0.0108
	
	
	
	

	
	
	
	(0.0129)
	
	
	
	

	esg_total
	
	
	
	0.0143*
	
	
	

	
	
	
	
	(0.0076)
	
	
	

	env_atten
	
	
	
	
	0.0208***
	
	

	
	
	
	
	
	(0.0068)
	
	

	soc_atten
	
	
	
	
	
	0.0237***
	

	
	
	
	
	
	
	(0.0066)
	

	gov_atten
	
	
	
	
	
	
	-0.0101

	
	
	
	
	
	
	
	(0.0064)

	Constant
	-5.3068***
	-5.3704***
	-5.3947***
	-5.3466***
	-5.2826***
	-5.2237***
	-5.4440***

	
	(0.3487)
	(0.3495)
	(0.3493)
	(0.3495)
	(0.3485)
	(0.3499)
	(0.3495)

	Observations
	25,906
	25,906
	25,906
	25,906
	25,906
	25,906
	25,906

	Adjusted R2
	0.7588
	0.7586
	0.7585
	0.7585
	0.7586
	0.7586
	0.7585

	Controls
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Year FE
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Firm FE
	YES
	YES
	YES
	YES
	YES
	YES
	YES


Note: The values in parentheses represent robust standard errors clustered at the firm level. ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively. 


[bookmark: _Hlk174456422]Appendix
Table A1 Seed words
	Dimensions
	Samples of seed words

	Corporate energy innovation
	Emerging Energy, Green Energy, Renewable Energy, Energy Systems, Energy Innovation, Eco-friendly Technologies, Green Innovation, Cleaner Production Processes, Resource Utilization Technologies, Hydrogen Cycle Systems, Fuel Cells, Hydrogen Technology, Photovoltaic Energy Storage, Green Power Systems, Wind, Solar, Hydropower, Ocean Energy, Biomass, Geothermal Energy, Waste, Combustion Plant

	ESG news sentiment
	Environmental (E)
	Green Transition, Energy Efficiency and Emission Reduction, Pollution Prevention and Control, Carbon Footprint, Environmental Management,
Environmental Violations, Environmental Inputs, Waste Management, Energy Strategies, Climate Risks, Ecological Conservation, Biodiversity, Environmental Standards, CO2, Environmental Pollution, Sustainable Development, Carbon Neutrality

	
	Social (S)
	Anti-Discrimination, Labour Relations, Industrial Disputes, Gender Equality, Employee Welfare, Employee Safety, Equity Incentives, Customer Privacy, Supplier Management, Product Safety, Manufacturing Practices, Social Giving, Precision Poverty Alleviation, Charitable Activities, Public Safety, Community Development, Purchasing and Channel Management, Data Security

	
	Governance (G)
	Business Ethics, Financial Risk, Tax Fraud, Corporate Culture, Operational Risk, Internal Controls, Contractual Disputes, Administrative Penalties, Budgetary Management, Political Contributions, Equity Structure, Board Structure, Women Directors, Executive Compensation, Antitrust, Shareholder Proposals, Investor Relations, Risk Management



Table A2 Relevant policy documents
	Dimension
	Published agency
	Relevant policy documents

	Corporate energy innovation
	Chinese government
	The 14th Five-Year Plan for Science and Technology Innovation in the Energy Sector,
Guiding Opinions on Energy Work in 2024,
China Energy Development Report 2024,
China Electricity Development Report 2024,
Action Programme on Energy Conservation and Carbon Reduction 2024-2025,
Annual Development Report of China's Electricity Industry 2024

	
	International Energy Agency (IEA)
	Tracking Clean Energy Innovation - Analysis report.
Global Energy Transition Overview 2023
Tracking Clean Energy Progress 2023

	ESG news sentiment
	Chinese government
	Work Program on Improving the Quality of Listed Companies Held by Central Enterprises,
Administrative Measures for Voluntary Greenhouse Gas Emission Reduction Trading (for Trial Implementation),
Report on ESG Actions of Chinese Listed Companies (2022-2023),
Administrative Measures for the Legal Disclosure of Environmental Information of Enterprises

	
	Hong Kong Stock Exchange
	Listing Committee Report 2022,
Guidelines on Environmental, Social and Regulatory Reporting (Third Edition)

	
	Global Reporting Initiative
	Global Reporting Initiative

	
	United Nations (UN)
	UN Global Compact
UN Sustainable Development Goals (SDGs)
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Figure 1 Research framework.
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Figure 2 The process of measuring CEI based on the machine learning and patent information.
* The seed keywords are listed in Table A1 of the Appendix.
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Figure 3 Primary processing steps of ESG news text data in this study
* The included database is listed in Table A2 of the Appendix.


Figure 4. Annual Trends in Corporate Energy Innovation and Green Innovation
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Figure 5. Parallel trend testing result
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Figure 6. Result of Placebo Test

CEI	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	0.53420000000000001	0.61919999999999997	0.63239999999999996	0.7651	0.77139999999999997	0.84009999999999996	0.87760000000000005	0.94889999999999997	1.1077999999999999	1.1001000000000001	1.2677	green patents granted	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2.0111509999999999	2.098929	2.6033179999999998	2.8043580000000001	2.8734709999999999	3.1469279999999999	3.3018999999999998	3.722467	4.4960820000000004	4.8362069999999999	4.8964869999999996	green patent applications	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2.2225039999999998	3.050484	3.0191050000000001	3.58229	3.4816530000000001	3.955959	4.8476419999999996	4.9345980000000003	5.3015330000000001	5.7789320999999996	5.5963799999999999	Year


Number of Patents (Logarithm)




2
image3.jpeg
- Listed corporate news

2,276,364 News Text

Climbing

I

- Anchoring news cla:
- Scoring media sentiment

fications

I Natural Language Processing

(NLP)

Web Crawler

Text Cleaning

Sentiment Scoring

I Manual search

Latent Dirichlet Allocation
(LDA)

The distribution of the yearly
mean value of the company

- Excluding inappropriate data
- Adding missed data

Corporate relevance
determination

ESG mcdia attention





image4.png
T
0
12 J0 Wa191j209 UoTssadar





image5.png
-.04

-.02

.02

® p value

— kdensity beta

20 30 40
kdensity beta

10




image1.png
Corporate ESG Reputation

(ESG media sentiment)
5' Reputation Theory y
Mechanism ; Alleviate Financing Foster Awareness of i
Analyses : Constraints Green Business :
: (Sustainable Finance) Practices ;
i : Corporate Energy Regional green Urban ESG | !
eterogeneity 0 g gl ;
Analysis ' Consumption finance development governance |

Corporate Energy Innovation




image2.png
Search query: TS=(“corporate '

energy innovation”) 1

. i \ REFIE £ AL

Ministry of Ecology and Environment of the People's Repubic of Chin

PR A K 4T

THE PEOPLE'S BANK OF CHINA

EARLHEERERINEERS

National Development and Reform Commission|

Database source

Count: 236
Term database of
corporate energy

2 millions record of Matching

listed corporate
patents

I Database
climbing
= | Keyword Database

Manual filtering

Type: policy documents;
industry overview reports

Python Jieba
. Seed Keyword
Keyword segmenting| Database
Count: 63

2 millions record
of listed corporate
patents

l—
Textual analysis

Double-check

‘ Patent number counting (Number)

Logarithmic conversion (LC)

CEI = log(Number + 1)

(TA)

Output Layer Hidden Layer Input Layer
| i

! 0 Input
i | 0 Vector
|
| ! 0
I ! 1
|
XA T e
| 0
O | CBOW
|
: , 0 model
|
|
|

Output Index
CEI

Neural network similar words algorithm:

max Z logp(k|Context(k))
kez

Word2vec





