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[bookmark: OLE_LINK52][bookmark: OLE_LINK53]This paper examines the impact of corporate ESG controversies on inventor job-hopping. While companies often highlight positive environmental, social, and governance (ESG) achievements, the lack of standardized mandatory reporting requirements enables selective disclosure, leading to ESG controversies when unfavorable information is revealed. Our findings demonstrate that ESG controversies prompt corporate inventors to seek employment elsewhere. This effect is particularly pronounced when firms are headquartered in regions with high social trust and low unemployment, face significant political and litigation risks, and operate in high-tech sectors. Additionally, more experienced inventors show greater sensitivity to ESG controversies. Beyond the job-hopping effect, we find that ESG controversies reduce innovative productivity, and departing inventors tend to join companies with better ESG track records than their previous employers. Overall, our research reveals that ESG controversies harm firm performance by driving away skilled inventors and highlights the need for standardized mandatory ESG reporting requirements.
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[bookmark: Declaration][bookmark: OLE_LINK65][bookmark: OLE_LINK66]1. Introduction
[bookmark: OLE_LINK1]Over the past two decades, companies have been under growing pressure to behave socially and environmentally responsible. Investors and the public evaluate firms’ sustainable growth by considering non-financial factors, such as environmental resilience, social responsibility, and corporate governance (ESG). These ESG factors are increasingly recognized as crucial for long-term success (Do & Kim, 2020; X. Li, Saat, Khatib, & Liu, 2024; Weber, Tasiou, Zopounidis, Gaganis, & Pasiouras, 2023). Consequently, the demand for transparent ESG disclosure from both institutional and individual investors has risen significantly. 
[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Firms’ voluntary ESG reporting can provide valuable guidance for stakeholders to evaluate corporate ESG performance. However, ESG information is not always faithfully represented. The absence of standardized ESG reporting requirements, along with the lack of a universally accepted evaluation method among ESG rating providers, has created an environment conducive to selective ESG disclosure and controversial ESG reporting—the deceptive counterpart of bona fide ESG reporting. A famous case of ESG controversies is Volkswagen’s cheating emission scandal. In 2015, The United States Environmental Protection Agency (EPA) issued a violation notice to Volkswagen Group, claiming Volkswagen installed software that enables its diesel engines to activate the emission control only during laboratory testing (Environmental Protection Agency, 2015). In fact, the tested vehicles were emitting much more carbon dioxide than indicated in laboratory results. The share price of Volkswagen plummeted on the first trading day on the Frankfurt Stock Exchange after the notice. Approximately 11 million cars were equipped with this anti-pollution system globally, including 500,000 in the United States. The scandal triggered global investigations by many sovereign authorities, resulting in legal repercussions and monetary compensation. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Recent studies have documented the detrimental effects of ESG controversies on corporate performance across multiple dimensions. When ESG controversies arise, analysts struggle to maintain forecast accuracy (Schiemann & Tietmeyer, 2022) and firms face elevated costs of equity capital (La Rosa & Bernini, 2022). Moreover, controversial ESG practices trigger negative market reactions, manifesting in both declining stock returns and diminished institutional ownership (Bai, Han, Ma, & Zhang, 2022; De Winne & Petkeviciute, 2022). However, the impact of ESG controversies on employee turnover, particularly among inventors, remains unexplored. As inventors represent crucial human capital assets (Akcigit, Baslandze, & Stantcheva, 2016; Hirshleifer, Hsu, & Li, 2013), it is vital to understand how they perceive and respond to controversial ESG practices. This study addresses this gap by examining how ESG controversies influence inventors’ decisions to change employers.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK23]In addition, Hoa (2021) finds that the employee-based ESG assessments outperform MSCI ESG ratings in predicting both ESG outcomes and financial performance, suggesting employees have privileged access to information about their firms’ actual ESG practices. Thus, as key drivers of corporate innovation and productivity, inventors are particularly well- informed to evaluate their firms’ true ESG performance through their specialized expertise and intimate organizational knowledge. Building on this, we argue that inventors possess unique insights into their firms’ ESG activities. Such privileged position enables them to identify potential financial vulnerabilities and reputation risks arising from ESG controversies. As these controversies unfold and undermine corporate performance, inventors may anticipate heightened threats to their job stability and benefits. Therefore, we predict that ESG controversies act as a significant deterrent in inventors’ decisions to remain with their current employers. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK35][bookmark: OLE_LINK37][bookmark: OLE_LINK47]Leveraging the ESG controversies score from the LSEG database and inventor data from PatentsView[footnoteRef:1], we examine how firms’ ESG controversies influence inventors’ job-hopping decisions. Our analysis reveals a positive and statistically significant relationship, indicating that inventors are more likely to leave their current employer when the company faces greater ESG controversies. This result remains robust when we employ a two-stage least squares (2SLS) regression to address endogeneity concerns. [1:  Certain individual inventor characteristics, such as religion, conservatism, and compensation, are not available in the PatentsView database.] 

[bookmark: OLE_LINK50][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK51][bookmark: OLE_LINK54][bookmark: OLE_LINK103][bookmark: OLE_LINK104]We further investigate this relationship through various cross-sectional analyses. First, inventors living in areas with high social trust may find firms’ unethical behaviors, such as controversial ESG practices, intolerable and, consequently, exhibit higher job-hopping rates (Davies & Olmedo-Cifuentes, 2016; Gadgil & Sockin, 2020). Second, a low unemployment rate signals a strong economic condition that offers more opportunities for inventors seeking alternative employment (Carsten & Spector, 1987; Dorfleitner, Kreuzer, & Sparrer, 2020), thereby amplifying the effect of ESG controversies on inventors’ job-hopping. Third, we predict that the effect of ESG controversies on inventors’ job-hopping is more pronounced in high-tech industries and among more experienced inventors. Inventors in tech-intensive firms are adept at identifying new job opportunities (Wendel, 2020), and, compared to junior inventors, experienced inventors can more easily secure alternative positions due to their work experience and professional connections (Hogan, Chamorro-Premuzic, & Kaiser, 2013). Lastly, Political and litigation risks also play a role, as they increase the uncertainty of firms’ future performance (Hassan, Hollander, Lent, & Tahoun, 2019), posing a threat to inventors’ job security. Thus, the positive relationship between ESG controversies and inventor’s job-hopping is expected to be stronger when firms face heightened political or litigation risks. Consistent with our predictions, the positive effect of ESG controversies on inventors’ job-hopping is more pronounced in environments characterized by high social trust, low unemployment, and among firms facing high political and increased litigation risks. The effect is also stronger in tech-intensive firms and among experienced inventors. 
[bookmark: OLE_LINK55][bookmark: OLE_LINK60]After establishing the link between ESG controversies and inventor turnover, we further investigate the impact of ESG controversies on innovative productivity (Hsu, Tian, & Yi, 2020; T. Li, 2023). Given that the departure of experienced inventors typically results in diminished innovative productivity, we anticipate a decline in innovation output in the wake of ESG controversies. By analyzing the number of patents filed per inventor and the cumulative citations per inventor, we identify a significant negative relationship between ESG controversies and innovative productivity. Finally, we examine the destination firms chosen by departing inventors. Our analysis reveals that inventors tend to migrate to companies with fewer ESG controversies than their previous employers. This pattern strengthens our main hypothesis that ESG controversies drive inventor job-hopping, as these skilled professionals actively select employers with better ESG track records when changing jobs. 
[bookmark: OLE_LINK71][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74]Our research contributes to the literature in several ways. First, it adds to the literature on ESG controversies. Prior research shows that ESG controversies jeopardize firms’ market value (Banjade, 2024; de Abreu Passos & de Campos-Rasera, 2024; Mendiratta, Singh, Yadav, & Mahajan, 2023; Wu, Lin, Chen, Luo, & Xu, 2023), cost of capital (La Rosa & Bernini, 2022), insolvency risk (Giráldez-Puig, Moreno, Perez-Calero, & Villegas, 2024), investment efficiency (Xue et al., 2023), stock performance (de Franco, 2020), stock return volatility (Sandu, 2023), and market efficiency (Cui & Docherty, 2020).  Although ESG performance is increasingly recognized as a critical aspect of corporate management, the impact of ESG controversies on inventor turnover remains underexplored. Investigating how ESG controversies influence the retention of highly skilled employees is crucial for ensuring firms’ long-term success. This study provides the first empirical analysis of the direct impact of ESG controversies on inventors’ job-hopping behavior.
Second, this study contributes to the literature on inventor turnover, which has traditionally focused on firm-level and macroeconomic factors. Recent research has identified a range of determinants influencing inventor turnover, including climate risk exposure (T. Li, 2023), patent protection (Melero, Palomeras, & Wehrheim, 2020), regulatory burden (McFarland, 2023), and economic policy uncertainty (Bisset, Czarnitzki, & Doherr, 2024). However, the role of ESG controversies in driving inventor job-hopping has remained unexplored. By examining how ESG controversies affect the retention and movement of inventors, this study fills a critical gap in the literature. It offers new insights into the broader implications of ESG performance on human capital dynamics, particularly within innovation-driven industries.
 The remainder of this thesis is structured as follows. Section 2 reviews the relevant literature and develops the hypothesis. Section 3 outlines the data and methodology. Section 4 presents the empirical results. Section 5 concludes this study.

[bookmark: Literature]2. Literature Review and Hypothesis development
[bookmark: Definition]2.1 ESG and ESG Controversies 
As non-financial factors, such as environmental risk, corporate social responsibility, and governance quality (i.e. ESG), continue to gain prominence in both industry and research, scholars have increasingly focused on their influence on firm performance and long-term growth potential. Prior literature has shown that better ESG performance improves market value (Aydoğmuş, Gülay, & Ergun, 2022; Zhou, Liu, & Luo, 2022), and corporate financial performance (Z. Chen & Xie, 2022; Friede, Busch, & Bassen, 2015), suggesting that ESG investment promotes better financial prospects and aligns with the interests of a broader group of stakeholders. Several studies extend the ESG research into corporate financing and investment activities, showing that better ESG performance lowers the cost of debt (Houqe, Ahmed, & Richardson, 2020), and the cost of equity (Y. Chen, Li, Zeng, & Zhu, 2023) by reducing information asymmetry (Cormier, Ledoux, & Magnan, 2011) or agency cost (Bernanke & Gertler, 1990). Furthermore, improved ESG performance correlates with higher labor productivity and enhanced innovation quality (Cabaleiro-Cerviño & Mendi, 2024; Y. Li & Li, 2024; Long, Feng, Gong, & Chang, 2023), particularly in green innovation output (Long et al., 2023; Xu, Liu, & Shang, 2021).
The landscape of ESG reporting standards has undergone significant evolution, with many frameworks emerging to assist companies in disclosing ESG-related information. In 2015, the Financial Stability Board (FSB) established the Task Force on Climate-Related Financial Disclosures (TCFD), which created a framework to help companies disclose climate-related risks and opportunities. The Sustainability Accounting Standards Board (SASB) developed sector-specific sustainability reporting standards tailored for U.S.-listed companies, releasing its first set of applicable accounting standards in 2018. However, the lack of standardized metrics for measuring firms’ ESG performance has fueled criticisms and controversies surrounding ESG (Dorfleitner et al., 2020), raising concerns about the authenticity of firms’ voluntary ESG disclosure and the credibility of ratings based on these reports. 
There is no global consensus on the definition of ESG controversies. Generally, ESG controversies refer to the discrepancies between firms’ claimed ESG performance and their actual ESG performance (London Stock Exchange Group, 2023). In Australia, firms’ controversial ESG activities or selective disclosure may constitute a breach under Section 18 of Australian Consumer Law (Cth), as untruthful accounting disclosure is deemed misleading and deceptive. In the United States, Section 5 of the Federal Trade Commission Act addresses a similar issue. In recent years, there have been numerous litigations and enforcement actions against firms’ controversial ESG practices. Regulatory bodies, such as the Federal Trade Commission in the United States, the Advertising Standards Agency in the United Kingdom, the Australian Competition and Consumer Commission, and the Canadian Standards Association, have been actively monitoring firms’ unethical practices in ESG disclosure.
[bookmark: OLE_LINK89][bookmark: OLE_LINK90]Several recent studies highlight the negative impacts of ESG controversies on corporate performance, including lower analyst forecast accuracy (Schiemann & Tietmeyer, 2022), reduced firm value (Banjade, 2024; de Abreu Passos & de Campos-Rasera, 2024; Wu et al., 2023), stock underperformance (de Franco, 2020), and increased volatility (Sandu, 2023). ESG disputes also raise financing costs (La Rosa & Bernini, 2022), insolvency risks (Giráldez-Puig et al., 2024), and reduce investment efficiency (Xue et al., 2023), as firms lose organizational legitimacy (Palazzo & Scherer, 2006) and investor trust.
In contrast, Agnese, Cerciello, Oriani, and Taddeo (2024) find European banks with more ESG controversies exhibit higher profitability (ROA/ROE), suggesting potentially opportunistic ESG practices. Similarly, Aouadi and Marsat (2018) fail to establish a significantly negative relationship between ESG controversies and firm value using an international dataset, arguing that the impact of corporate social performance is contingent upon factors such as firm size, location in countries with freedom of expression, and greater analyst coverage.

[bookmark: Employees]2.2 Employees and Inventors turnovers
Our research also relates to the literature on employee and inventor turnover. Traditional shareholder theory, which prioritizes maximizing shareholder value, has faced growing challenges from stakeholder theory. This alternative framework expands corporate objectives to explicitly consider the interests of employees, customers, suppliers, regulators, and other stakeholders directly affected by an organization’s operations and outcomes (Beheshtifar & Allahyary, 2013; Brown, Garino, & Martin, 2009; Hancock, Allen, Bosco, McDaniel, & Pierce, 2013).
[bookmark: OLE_LINK107][bookmark: OLE_LINK108]Existing literature identifies organizational reputation as a key determinant of employee retention. For example, Alniacik, Cigerim, Akcin, and Bayram (2011) and Beheshtifar and Allahyary (2013) find that employees’ turnover intentions are inversely correlated with  perceived corporate reputation (Al-Suraihi, Samikon, Al-Suraihi, & Ibrahim, 2021), positioning reputation as a critical intangible resource that enhances competitive advantage by attracting both customers and high-caliber talent. Using survey data from 220 employees in the higher education sector, Alniacik et al. (2011) demonstrate that perceived organizational reputation not only increases job satisfaction but also reduces turnover propensity. Conversely, reputational deterioration weakens organizational commitment, thereby exacerbating employees’ inclination to depart. These findings align with resource-based and social exchange theories, wherein reputation functions as a stabilizing mechanism that mitigates workforce attrition while fostering sustained organizational performance (Alniacik et al., 2011; Deniz, 2020; Helm, 2013). 
Inventors, as highly skilled employees, play a pivotal role in fostering innovation and technological advancement, directly shaping firms’ productivity and competitive advantage (Akcigit et al., 2016; Hirshleifer et al., 2013; Kogan, Papanikolaou, Seru, & Stoffman, 2017). Consequently, their departure can be particularly disruptive due to the specialized nature of inventive work and the high costs of replacement (Belo, Li, Lin, & Zhao, 2017). Existing research identifies several factors contributing to inventor turnover, including weak patent protection (Melero et al., 2020), heavy regulatory burden (McFarland, 2023), and high economic policy uncertainty (Bisset et al., 2024).

[bookmark: Hypothesis]2.3. Hypothesis Development
[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK59]	ESG controversies can impose significant costs on firms’ financial and operational stability. These include higher capital costs due to increased risk perceptions (La Rosa & Bernini, 2022), greater insolvency risks as stakeholders withdraw support (Giráldez-Puig et al., 2024), and reduced investment efficiency as managerial focus shifts to reputational damage control (Xue et al., 2023). Therefore, ESG controversies signal deeper organizational vulnerabilities and downside risks to inventors, given their proprietary access to firms’ authentic ESG practices (Hoa, 2021). Their proximity to internal operations allows inventors to anticipate how ESG-related financial deterioration—such as regulatory penalties, lost contracts, or R&D budget cuts—may constrain resources for innovation, reduce employment benefits, and limit career advancement opportunities. Consequently, inventors are likely to reassess their career trajectories to avoid firms where financial decline threatens their ability to pursue high-impact work or secure long-term project funding.
Such a dynamic is exacerbated by the consequences of reputational damage. Roberts and Dowling (2002) posit that corporate reputation acts as an intangible asset, fostering sustained profitability through stakeholder trust and preferential treatment. However, ESG controversies, often perceived as ethical failures, erode this reputational capital. The resultant stigma not only diminishes a firm’s competitive edge but also imposes career externalities on inventors. For example, association with a tarnished brand may weaken inventors’ professional networks, limit future collaboration opportunities, and devalue their organizational tenure in the external labor market. Supporting this idea, Beheshtifar and Allahyary (2013) show that diminished organizational reputation directly increases turnover intentions, as employees seek to distance themselves from entities that jeopardize their professional marketability. 
Building on the interplay of financial and reputational risks posed by ESG controversies, we propose the following hypothesis:
Hypothesis: ESG controversies increase inventors’ propensity to job-hop.

[bookmark: Data]3. Data and Methodology
[bookmark: data4]3.1 Data 
[bookmark: OLE_LINK93][bookmark: OLE_LINK94]We extract the firm-level ESG data from the LSEG database[footnoteRef:2], firm-level accounting information and fundamentals from Compustat, and inventor information, along with associated patent and citation data, from PatentsView. We also utilize the linkage table from Kogan et al. (2017) to identify the ownership of patents [footnoteRef:3]. State-level socio-economic data, such as social trust and unemployment rate, are obtained from the Social Capital Project of the Joint Economic Committee and the U.S. Bureau of Labor Statistics, respectively. Firm-level political risk data is sourced from Hassan, Hollander, Lent, and Tahoun (2023), while civil litigation data comes from the Federal Judicial Center[footnoteRef:4]. The final sample consists of 395,409 inventor-firm-year observations (1,824 firm-year observations), covering data from the LSEG, Compustat, and PatentsView databases from 2008 to 2019. [2:  The LSEG database covers 90% of the global market capitalization (i.e. over 15,000 companies). While the database contains historical records dating back to 2002, substantial data coverage begins in 2008.]  [3:  Kogan, et al. (2017) provide patent-permno link dataset that helps identify the ownership of patents filed to USPTO, data is available on https://github.com/KPSS2017/Technological-Innovation-Resource-Allocation-and-Growth-Replication-Kit?tab=readme-ov-file.]  [4:  For the litigation database, we use civil litigation data while excluding the criminal litigation data since there are only 40 corporate criminal lawsuits during the past century.] 


3.2 ESG Controversies Index
The LSEG ESG score captures three main pillars of firms’ non-financial performance: environmental, social, and governance. These three pillars are further divided into ten subcategories: resource use, emissions, innovation, workforce, human rights, community, product responsibility, management, shareholders, and CSR strategy (London Stock Exchange Group, 2023). Firms with strong ESG performance receive high scores in ESG ratings, and vice versa. 
In contrast, the ESG controversies score assesses a firm’s actual ESG performance against its ESG disclosures by analyzing negative media reports, including negative events, lawsuits, ongoing legal disputes, and fines (London Stock Exchange Group, 2023). This score reflects the extent to which companies fulfill their ESG commitments. LSEG measures ESG controversies based on seven key areas: community, human rights, management, product responsibility, resource use, shareholders, and workforce[footnoteRef:5]. The ESG controversies score is calculated by counting the number of controversies per company and multiplying it by the severity weight. The default score for all firms is zero, while firms with no reported ESG controversies receive a score of 100. A higher ESG controversies score indicates fewer ESG controversies[footnoteRef:6].  [5:  LSEG ESG controversies scores are adjusted by market capitalization and industry sector. This adjustment accounts for the disproportionate media scrutiny and reputational risks faced by large-cap firms compared to smaller peers, as well as variations in ESG risk exposure inherent to specific industries.]  [6:  LSEG ESG controversies data encompasses a wide spectrum of corporate negative events, including controversies related to: anti-competition controversies, business ethics controversies, intellectual property controversies, critical countries controversies, public health controversies, tax fraud controversies, child labor controversies, human rights controversies, management compensation controversies, consumer controversies, customer health and safety controversies, privacy controversies, product access controversies, responsible marketing controversies, responsible R&D controversies, environmental controversies, accounting controversies count, insider dealing controversies, shareholder rights controversies, diversity and opportunity controversies, employee health and safety controversies, wages or working conditions controversies, and strikes. Detailed description is in the appendix (London Stock Exchange Group, 2023).] 

We construct the ESG controversies index by dividing the raw ESG controversies score from LSEG by 100 and then inverting the scale by subtracting the result from 1. This transformation ensures that the controversies index spans a standardized range from 0 to 1. In this approach, higher index values reflect greater severity of a firm’s involvement in ESG controversies. Furthermore, to better capture the persistent nature of ESG controversies, we use three-year rolling averages of firms’ ESG controversies index[footnoteRef:7] as our main variable of interest (Cek & Eyupoglu, 2020). The analysis period begins in 2008, aligning with the onset of extensive coverage provided by the LSEG database.  [7:  Based on these rolling average controversies index, we also develop a 12-level classification for ESG controversies, which ranges from A+ (indicating the most severe involvement in controversies) to D- (indicating the least severe). This measure is used in our robustness tests.] 


3.3 Inventor job-hopping
	Tracing inventor career paths is challenging due to limited employment records. To address this, we leverage patent data from PatentsView, which includes inventors who filed applications between December 28, 1931, and May 26, 2023, along with the assignee firms of granted patents. PatentsView employs a discriminative hierarchical coreference methodology to identify inventors, enabling us to systematically track their career movements and innovation outputs over time. This approach allows us to aggregate all patents linked to each inventor, along with associated assignees, application/grant counts, and citation metrics.
To identify inventor job-hopping, we adopt the framework from Li (2023). First, we merge inventor and patent records from PatentsView. To mitigate data anomalies, we exclude patents filed before the Industrial Revolution or after 2024, as these dates fall outside plausible filing ranges. Additionally, we exclude fewer than 2,000 patents that list multiple assignees, as these likely reflect collaborative ownership or joint development efforts, making it difficult to establish clear employer-inventor relationships. Next, we use two linkage files to merge the inventor-patent dataset with the LSEG ESG dataset. The primary linkage file from Kogan et al. (2017) identifies 2,950,305 unique patents associated with 8,549 firms, ensuring each patent is uniquely linked to its corresponding firm. However, relying solely on this file would exclude innovations beyond 2017. To address this limitation, we incorporate the WRDS patent dataset, which contains 1,455,860 unique patents associated with 14,933 firms from 2011 to 2019. This complementary linkage extends our sample period to 2019 and fills in missing patents not identified in Kogan et al. (2017). The final sample consists of patent applications filed by U.S.-based inventors from 2008 to 2019, encompassing 115,990 uniquely identified inventors associated with 203,800 patents and 503 U.S.-exchange-listed firms covered by the LSEG database.

[bookmark: Baseline]3.4 Model Specification 
To track inventors’ job-hopping activities over the next three years, we exclude those who filed patent applications only once during the sample period. At the inventor-year level, we define an indicator variable, Inventors’ job-hopping, which equals one if inventors continue patenting in the subsequent three years (t+1 to t+3) while transitioning to another employer with available ESG data, and zero otherwise. To account for factors influencing inventors’ job-hopping, we include firm-specific control variables, as well as firm-inventor and year fixed effects, which help to address unobservable factors that may affect inventors’ job-hopping decisions. The following equation outlines the baseline model: 
[bookmark: OLE_LINK2]
   
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK119][bookmark: OLE_LINK120]where the dependent variable, , represents the inventors’ job-hopping activity over the next three years. The variable of interest, , is the three-year rolling average ESG controversies index of a firm.  and  are the inventor and firm-specific characteristics, including inventor work experience, male inventor, firm age, firm size, book-to-market ratio, profitability (ROA), R&D expenses, missing R&D indicator and leverage ratio.  and are year and firm-inventor fixed effects.  is the error term, and  is the intercept. The coefficient  captures the impact of ESG controversies on inventors’ job-hopping propensity. 

[bookmark: Results]4. Empirical Results
[bookmark: Summary]4.1 Summary Statistics
Table 1 presents descriptive statistics for the final sample spanning 2008–2019, comprising 395,409 inventor-firm-year observations from 1,824 firm-year observations. The average job-hopping probability is 10%. Male inventors dominate the sample, occupying over 88% of the total inventors. The work experience of all inventors in the sample has a mean value of 11.44 years. Each inventor produces 2.88 patents per year, on average. The ESG controversies index has a mean value of 0.235, with an average ESG score of 50.513. Firm size and age have mean values of 62,534.786 million dollars and 41.529 years, respectively. The average ROA of all firms is 0.139. Detailed definitions of all variables are provided in the Appendix.
[Insert Table 1 Here]
[bookmark: OLE_LINK81][bookmark: OLE_LINK84]Table 2 presents the correlation matrices. Panel A shows that an inventor’s job-hopping is positively correlated with being male, the inventor’s work experience, the number of patents filed per year, and the total citations received per year. Panel B shows that the ESG controversies index is positively associated with the ESG score, firm size, firm age, book-to-market ratio, and the staff expenses-to-sales ratio. In contrast, it is negatively correlated with average work experience and the R&D-to-sales ratio.
[Insert Table 2 Here]

4.2 Baseline Results
[bookmark: OLE_LINK92][bookmark: OLE_LINK95]Table 3 presents the baseline regression results, estimating the relationship between ESG controversies and inventors’ job-hopping. Consistent with our main hypothesis, the results show that inventors are more likely to switch jobs when their employers involve in controversial ESG practices. The estimated coefficients on the  are positive and statistically significant in both the OLS and logit regressions. The coefficient of 0.005 in column (1) suggests that a 0.6 increase in the three-year ESG controversies index (e.g., from 0.2 to 0.8) corresponds to a 30 basis point (bps) rise in inventors’ job-hopping rates, which is economically meaningful given the sample average job-hopping rate is only 10%[footnoteRef:8].  [8:  The sharp reduction in observations in Table 3, Column (2), results from the fixed-effects logistic regression’s requirement for variation within firm-inventor pairs in the dependent variable.] 

Notably, the results in Table 3 also indicate that higher ESG performance significantly reduces inventors’ likelihood of job-hopping, serving as a protective mechanism against brain drain (Lee, Luppi, Simmons, Tran, & Zhang, 2023). This supports the argument that strong ESG practices foster organizational loyalty by addressing ethical, social, and governance concerns, thereby enhancing employee retention. Conversely, greater work experience increases job-hopping rates, reflecting how experienced inventors leverage their specialized skills and professional networks to pursue external opportunities (Hogan, Chamorro-Premuzic, & Kaiser, 2013).
[Insert Table 3 Here]

4.3 Cross-Sectional Analyses
4.3.1 The Role of Social Trust and Unemployment Rate 
ESG controversies attract scrutiny from both external and internal stakeholders and erode organizational trust. Davies and Olmedo-Cifuentes (2016) and Gadgil and Sockin (2020) demonstrate that unethical corporate actions trigger a breakdown in employee confidence, particularly as workers recognize the reputational and operational risks posed by such behavior. This erosion of trust can extend to inventors, who perceive a misalignment between their own ethical standards (e.g., valuing honesty and integrity) and the firm’s engagement in controversial ESG practices. As a result, they may exit their firms, viewing ESG controversies as irreconcilable with their professional values. Furthermore, Fitzsimmons and Stamper (2014) show that organizational practices inconsistent with local cultural norms create resentment and disidentification between employees and organizations. Therefore, we predict that ESG controversies demoralize inventors, particularly those located in areas with high social trust.
We collect the social trust data from the Social Capital Project of the Joint Economic Committee. The Joint Economic Committee launched the Social Capital Project to capture a range of social features at the state or county level based on survey data, including family unity, family interaction, social support, community health, institutional health, collective efficacy, and philanthropic health. This project eventually settled on twenty-five state-level indicators and seven county-level indicators. Population-weighted index is computed by aggregating the population weighted county-level subindex across a state’s counties. (Joint Economic Committee, 2018). Specifically, we create three indicators, High Social Trust (population), High Social Trust (county), and High Social Trust (state), that equal 1 if a firm is located in an area where the social trust level is above the national average, and 0 otherwise. The variable of interest for the cross-sectional analysis is the interaction term between  and . Consistent with our prediction, Column (1), (3), (4) and (6) of Table 4 show that coefficients on three interaction variables,  and   are significantly positive, suggesting that inventors’ job-hopping is indeed more sensitive to ESG controversies in regions with high level of social trust.
[Insert Table 4 Here]
In addition, Carsten and Spector (1987) show that higher unemployment rates suppress voluntary turnover, as employees prioritize job security over dissatisfaction during economic downturns. Conversely, in economies with lower unemployment, inventors perceive a reduced risk of job loss due to abundant external opportunities, allowing them to seek alternative employment that aligns with their ethical values. Thus, we predict that ESG controversies will have a stronger effect on inventors’ job-hopping in periods of low unemployment. 
Accordingly, we construct an indicator variable, , which equals 1 if the average state unemployment rate in years t, t-1, t-2 is below the state median level, and 0 otherwise. Our variable of interest is the interaction term between and Results in Columns (1) and (2) of Table 5 show that coefficients on the interaction term are significantly positive at the 1% level, suggesting that the impact of ESG controversies on inventors’ job-hopping behavior is more pronounced when the local unemployment rate is low.
 [Insert Table 5 Here]

4.3.2 The Role of Uncertainty and Litigation Risk
Hassan et al. (2019) use textual analysis of U.S. firms’ earnings conference calls to construct indices that quantify firm-level exposure to political and non-political risks across various domains, including economic, environmental, and trade-related factors. Inventors, with their privileged access to internal insights, are particularly sensitive to declining performance during periods of uncertainty. Hassan et al. (2019) further show that such uncertainty disrupts productivity by diverting resources from core operations, eroding job satisfaction, and increasing job-hopping propensity. Therefore, we predict that firm-level political and non-political risks amplify the impact of ESG controversies on inventors’ job-hopping.
We construct an indicator variable, High Total Political and Non-Political Risk, which equals 1 if a firm’s average political and non-political risk (Hassan et al., 2019) over years t, t-1, t-2 exceeds the sample median, and 0 otherwise. Our variable of interest in Table 6 is the interaction term ESG Con Index × High Total Political and Non-Political Risk. The coefficient estimates on this interaction term in Columns (1) and (2) are significantly positive, suggesting that the effect of ESG controversies on inventors’ job-hopping is more pronounced in firms with high political and non-political risk.
[Insert Table 6 Here]
In addition, litigation risk contributes to adverse financial outcomes (Malm, Soyeh, & Kanuri, 2023) and talent attrition (Hadani, 2021). Inventors likely view frequent litigation as a signal of managerial instability. ESG controversies exacerbate this risk, as ethical lapses often coincide with financial reporting irregularities, increasing firms’ vulnerability to lawsuits. Therefore, we expect that the impact of ESG controversies on inventors’ job-hopping is more pronounced in firms with high litigation risk.
We measure a firm’s litigation risk using the three-year growth rate of civil litigations, calculated using data from the Federal Judicial Center. Specifically, Heightened Litigation Risk equals 1 when a firm’s growth rate of civil litigations exceeds the sample median, and 0 otherwise. The variable of interest is the interaction term. Results in Columns (1) and (2) of Table 7 show that the coefficient estimates on ESG Con Index × Heightened Litigation Risk are significantly positive, indicating that firms with increased litigation risk experience a greater loss of inventors when involved in ESG controversies.
[Insert Table 7 Here]

4.3.3 The Role of High-Tech Firms and Inventors’ Work Experiences
ESG controversies impair firms’ investment efficiency, particularly in R&D-intensive activities (Xue et al., 2023), raising concerns for inventors who are attuned to the sustainability of innovation. This effect is amplified in high-tech industries, where inventors’ specialized skills and dense professional networks facilitate cross-firm mobility (Wendel, 2020). Moreover, experienced inventors, armed with industry-specific expertise and strong external connections, face fewer barriers to job transitions (Hogan et al., 2013). As a result, the impact of ESG controversies on inventors’ job-hopping is likely to be more pronounced in high-tech industries and among more experienced inventors.
According to Loughran and Ritter (2004), we identify high-tech industries as those with the following 4-digit SIC codes: computer hardware (3571, 3572, 3575, 3577, 3578), communications equipment (3661, 3663, 3669), electronics (3674), navigation equipment (3812), measuring and controlling devices (3823, 3825, 3826, 3827, 3829), medical instruments (3841, 3845), telephone equipment (4812, 4813), communications services (4899), and software (7370, 7371, 7372, 7373, 7374, 7375, 7378, 7379). In Table 8, the High-Tech indicator equals 1 if a firm operates in one of these high-tech industries, and 0 otherwise. The variable of interest is the interaction term. Results in Columns (1) and (2) show that the coefficients on ESG Con Index × High-Tech are significantly positive, indicating that the effect of ESG controversies on inventors’ job-hopping is stronger when inventors are employed by high-tech firms.
[Insert Table 8 Here]

We also create a Senior indicator, which equals 1 if an inventor’s work experience is above the sample median, and 0 otherwise. Column (1) of Table 9 shows that the coefficient estimate on ESG Con Index × Senior is significantly positive, consistent with our prediction that senior inventors, likely attuned to reputational risks and equipped with external networks, are more responsive to ESG-related misconduct when considering career transitions.
[Insert Table 9 Here]

4.4 ESG Controversies and Innovation Productivity
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Firms rely on high innovative productivity to maintain their competitive edge by advancing technological frontiers. However, ESG controversies pose a significant threat to this advantage by driving talent attrition. Li (2023) highlights that losing skilled employees weakens innovation output, a risk that intensifies when ESG controversies lead to employee disidentification and emotional exhaustion (Scheidler, Edinger-Schons, Spanjol, & Wieseke, 2019). In such situations, top inventors—who are often the most productive—are more likely to exit firms implicated in unethical ESG practices (Hoisl, 2007). Consequently, we predict that ESG controversies can undermine firms’ innovative productivity by accelerating the departure of experienced, high-performing inventors.
We use two measures to proxy for firms’ innovative productivity: the average number of patents filed per inventor and the average number of citations received by each inventor’s granted patents. Table 10 examines how ESG controversies affect corporate innovative productivity. The dependent variables, Log (Patents per Inventor-Year) and Log (Citations per Inventor-Year), capture firms’ innovative productivity in year t+1. The regression model includes the same set of inventor- and firm-specific characteristics as the baseline specification, with one modification: individual inventor work experience is replaced with the average work experience at the firm level. Year and firm fixed effects are also included. In columns (1) and (2), the coefficient estimates for ESG Con Index are both negative and statistically significant at the 5% level. These findings suggest that deceptive ESG practices drive inventor departures, ultimately reducing firms’ innovative productivity. This result is consistent with Hsu et al. (2020), who find that financial fraud diminishes inventor productivity.
[Insert Table 10 Here]

[bookmark: OLE_LINK49][bookmark: OLE_LINK75]4.5 ESG Controversies of Departing Inventors’ New Employers
Building on our hypothesis that ESG controversies increase inventors’ job-hopping propensity, we further posit that dissatisfied inventors are more likely to transition to firms with fewer ESG controversies after departure. This prediction aligns with our argument that ESG-related dissatisfaction drives inventor reallocation toward organizations perceived as more socially responsible, thereby amplifying both the attrition and productivity consequences for firms embroiled in ESG controversies.
To test this prediction, we examine whether departing inventors transition to firms with lower ESG controversy exposure. If ESG controversies drive job-hopping, departing inventors should be more likely to join employers with fewer controversies than their previous firms. Table 11 presents the results, where the dependent variable equals 1 if a departing inventor joins a firm with a lower ESG Controversies Index than their previous employer and 0 otherwise. Both OLS and logistic regression models yield statistically significant positive coefficients at the 1% level for the ESG Con Index, indicating that greater ESG controversy exposure increases the likelihood of inventors joining firms with comparatively cleaner ESG records. These findings strongly support our hypothesis and reinforce the argument that ESG controversies serve as push factors in inventors’ mobility decisions.
[Insert Table 11 Here]

4.6 Subtopic Analysis of ESG Controversies
	In this section, we disaggregate the ESG controversies index into its constituent subtopics to examine their distinct implications. Due to data limitations, our analysis focuses on eight of the twenty-three ESG controversy categories and their association with inventor job-hopping[footnoteRef:9]. The available subtopics include accounting controversies, anti-competition controversies, management compensation controversies, consumer complaint controversies, environmental controversies, responsible marketing controversies, insider dealing controversies, and wages or working conditions controversies. We analyze the impact of each category on inventor job-hopping behavior, offering insights into the varied effects of ESG-related reputational risks.  [9:  The other dimensions of the ESG controversies score are missing in the LSEG database.] 

Table 12 presents regression results from OLS (Panel A) and Logistic (Panel B) models. While the coefficients for all ESG controversy subtopics are positive, only the indices for accounting controversies, anti-competition controversies, management compensation controversies, consumer complaint controversies, and insider dealing controversies are statistically significant. This suggests that these specific ESG controversies are the primary drivers of inventor job-hopping. 
[Insert Table 12 Here]

[bookmark: OLE_LINK26]4.7 Endogeneity Concern 
Unobserved confounders, such as shifting industry opportunities, may simultaneously influence both ESG controversies and inventor mobility, potentially biasing causal inference. To address this concern, we employ a two-stage least squares (2SLS) instrumental variable (IV) approach (Deng, Kang, & Low, 2013; Di Giuli & Kostovetsky, 2014; Xue et al., 2023) to mitigate endogeneity in firms’ ESG controversies.
Our instrument is an indicator variable that takes 1 if a firm is headquartered in a Democratic (“blue”) state in a given year and 0 otherwise. This approach exploits the partisan divide in regulatory and sustainability priorities, as firms in Democratic states face stricter ESG oversight, which plausibly influences ESG controversies but does not directly affect inventor mobility. Moreover, no existing literature links partisan preference to inventors’ job transitions. Figure 1 illustrates the geographic distribution of state-level partisan preferences from 2008 to 2020.
[Insert Figure 1 Here]
Table 13 presents the 2SLS regression results. Column (1) reports the first-stage estimates, showing that firms in blue states experience significantly fewer ESG controversies than those in non-blue states, consistent with stricter regulatory and social expectations for ESG compliance in Democratic jurisdictions. The instrument’s strength is validated by Cragg-Donald Wald F-statistics exceeding the critical threshold of 10, robustly rejecting weak-instrument concerns. Second-stage estimates in Column (2) reaffirm the baseline finding that ESG controversies have a statistically significant positive effect on inventor job transitions. These results remain robust after addressing endogeneity, underscoring a causal relationship between corporate ESG controversies and inventor mobility.
 [Insert Table 13 Here]

5. Conclusion
This study examines how ESG controversies affect inventor job-hopping. Our baseline results reveal a significant positive relationship between firms’ ESG controversies and inventor job-hopping, suggesting that inventors actively disengage from employers entangled in financial and reputational risks associated with unethical ESG practices. Cross-sectional analysis shows that the job-hopping effect is more pronounced in regions with high social trust, low unemployment rates, and firms facing high risks or operating in high-tech industries. Additionally, experienced inventors exhibit greater sensitivity to ESG controversies, likely due to their professional autonomy and marketability.
Further analysis demonstrates that ESG controversies also diminish inventors’ innovative output, reinforcing the dual burden of ESG misconduct on both talent retention and productivity. Post-departure analysis reveals that departing inventors disproportionately transition to firms with cleaner ESG profiles, underscoring their preference for ethically aligned workplaces.
By bridging ESG literature with labor economics, this study makes two key contributions. First, it identifies ESG controversies as a critical driver of job-hopping among high-skilled inventors, a group central to innovation ecosystems. This extends prior research on employee turnover by highlighting how ethical misconduct disproportionately affects talent with specialized, marketable expertise. Second, it documents the real impact of ESG controversies risks on innovative productivity, demonstrating how ethical lapses undermine both workforce stability and inventive output. These findings underscore the strategic imperative for firms to mitigate ESG controversies to retain top talent and sustain innovation pipelines.
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Table 1: Summary Statistics
Table 1 presents the summary statistics for the sample, comprising 395,409 inventor-firm-year observations (1,824 firm-year observations) from 2008 to 2019. The data are sourced from the LSEG, Compustat, and PatentsView databases. All variables are defined in the Appendix. The variable ESG Con Index represents the ESG controversies index.

	Panel A: Inventor-Specific Characteristics

	  
	N
	Mean
	P25
	Median
	P75
	SD

	Inventors’ Job-Hopping
	395,409
	0.100
	0.000
	0.000
	0.000
	0.300

	Work Experience (years)
	395,409
	11.440
	4.000
	9.000
	16.000
	9.079

	Male Inventor
	395,409
	0.883
	1.000
	1.000
	1.000
	0.321

	Patents per Inventor-Year
	395,409
	2.884
	1.000
	2.000
	3.000
	4.879

	Citations per Inventor-Year
	395,409
	168.351
	57.000
	34.000
	94.000
	2,416.240




	Panel B: Firm-Specific Characteristics

	  
	N
	Mean
	P25
	Median
	P75
	SD

	ESG Con Index
	1,824
	0.235
	0.000
	0.125
	0.367
	0.286

	ESG Score
	1,824
	50.513
	35.099
	50.144
	66.690
	19.417

	Average Work Experience (years)
	1,824
	11.210
	4.000
	9.000
	16.000
	9.010

	[bookmark: OLE_LINK76][bookmark: OLE_LINK77][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Firm Size ($ millions)
	1,824
	62,534.786
	3720.600
	9,674.164
	34304.000
	208,659.200

	Firm Age (years)
	1,824
	41.529
	23.000
	43.000
	61.000
	20.080

	BM Ratio
	1,824
	0.437
	0.201
	0.338
	0.560
	0.381

	ROA
	1,824
	0.139
	0.096
	0.139
	0.186
	0.100

	R&D ratio
	1,824
	0.039
	0.000
	0.016
	0.050
	0.071

	Staff Exp ratio
	1,824
	0.025
	0.000
	0.000
	0.000
	0.112

	DE Ratio
	1,824
	2.548
	0.908
	1.549
	2.755
	31.681









Table 2: Correlation Matrices
Table 2 presents the correlation coefficients for inventor- and firm-specific characteristics. Panel A reports the correlation between inventor-specific characteristics and inventors’ job-hopping, while Panel B shows the correlation between firm-specific characteristics and ESG controversies. All variables are defined in the Appendix. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.

	Panel A: Inventor-Specific Characteristics

	  
	Inventors’ Job-Hopping
	Work Experience
	Inventor Gender
	Patents per Inventor
	Citation per Inventor

	[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Inventors’ Job-Hopping
	1
	
	
	
	

	Work Experience
	0.094***
	1
	
	
	

	Male Inventor
	0.027***
	0.125***
	1
	
	

	Patents per Inventor-Year
	0.130***
	0.115***
	0.019***
	1
	

	Citations per Inventor-Year
	0.004**
	0.022***
	0.006***
	0.254***
	1



	Panel B: Firm-Specific Characteristics

	  
	ESG Con Index
	ESG Score
	Average Work Experience
	Firm Size
	Firm Age
	BM Ratio
	ROA
	R&D Exp of Assets
	Staff Exp of Sales
	DE Ratio

	ESG Con Index
	1
	
	
	
	
	
	
	
	
	

	ESG Score
	0.479***
	1
	
	
	
	
	
	
	
	

	Average Work Experience
	-0.109***
	-0.023
	1
	
	
	
	
	
	
	

	Firm Size
	0.430***
	0.257***
	-0.034
	1
	
	
	
	
	
	

	Firm Age
	0.219***
	0.448***
	0.001
	0.087***
	1
	
	
	
	
	

	BM Ratio
	0.122***
	-0.015
	-0.009
	0.263***
	-0.015
	1
	
	
	
	

	ROA
	-0.017
	0.114***
	-0.017
	-0.171***
	0.069***
	-0.308***
	1
	
	
	

	R&D Exp of Assets
	-0.127***
	-0.141***
	-0.031
	-0.114***
	-0.211***
	-0.189***
	-0.174***
	1
	
	

	Staff Exp of Sales
	0.169***
	0.063***
	-0.006
	0.304***
	-0.011
	0.108***
	-0.246***
	-0.049**
	1
	

	DE Ratio
	0.025
	0.048**
	0.013
	0.033
	0.034
	-0.006
	-0.024
	-0.017
	0.018
	1




Table 3: ESG Controversies and Inventors’ Job-Hopping
This table presents the effect of ESG controversies on inventors’ job-hopping. The dependent variable, Inventors’ Job-Hopping, equals 1 if an inventor continues patenting in the next three years (t+1 to t+3) while transitioning to another employer and 0 otherwise. The key independent variable, ESG Con Index, is the three-year rolling average of the ESG controversies index in years t, t-1, and t-2. Columns (1) and (2) report OLS and Logit regression results, respectively. Detailed variable definitions are provided in the Appendix. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. Both regressions control for year and firm-inventor fixed effects. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.
	
	Inventors’ Job-Hopping 

	
	(1)
	(2)

	
	OLS
	Logit 

	ESG Con Index
	0.005***
	0.336***

	
	(0.007)
	(0.003)

	ESG Score
	-0.000***
	-0.009***

	
	(0.004)
	(0.010)

	Work Experience
	0.009***
	0.707***

	
	(0.000)
	(0.000)

	Firm Size
	0.001**
	0.070**

	
	(0.012)
	(0.017)

	Firm Age
	-0.069***
	-3.263***

	
	(0.000)
	(0.000)

	BM Ratio
	0.027***
	1.386***

	
	(0.000)
	(0.000)

	ROA
	0.021***
	1.791***

	
	(0.000)
	(0.000)

	R&D Exp of Assets
	0.015
	0.331

	
	(0.362)
	(0.810)

	Staff Exp of Sales
	0.010
	0.574

	
	(0.398)
	(0.442)

	DE ratio
	-0.000**
	-0.003*

	
	(0.022)
	(0.092)

	Missing R&D Indicator
	-0.007
	-0.250

	
	(0.196)
	(0.406)

	Constant
	0.257***
	-6.475***

	
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes

	No. of Observations
	395,409
	25,480

	(Pseudo) R2
	0.003
	0.051






Table 4: The Role of Social Trust
This table presents the impact of social trust on the relationship between ESG controversies and inventors’ job-hopping. High Social Trust indicators equal 1 if a firm is located in a state with a social trust level higher than the national average, and 0 otherwise. Columns (1) to (3) report OLS regression results, while Columns (4) to (6) report Logit regression results. Detailed variable definitions are provided in the Appendix. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. All regressions control for year and firm-inventor fixed effects. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 

	
	Inventors’ Job-Hopping

	
	
	OLS
	
	Logit

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

	ESG Con Index × High Social Trust (state)
	0.025***
	
	
	1.319***
	
	

	
	(0.000)
	
	
	(0.000)
	
	

	High Social Trust (state)
	0.001
	
	
	0.035
	
	

	
	(0.924)
	
	
	(0.929)
	
	

	ESG Con Index × High Social Trust (county)
	
	0.001
	
	
	0.173
	

	
	
	(0.716)
	
	
	(0.404)
	

	High Social Trust (county)
	
	0.008
	
	
	0.350
	

	
	
	(0.230)
	
	
	(0.372)
	

	ESG Con Index × High Social Trust (population)
	
	
	0.019***
	
	
	1.237***

	
	
	
	(0.000)
	
	
	(0.000)

	High Social Trust (population)
	
	
	0.002
	
	
	0.037

	
	
	
	(0.785)
	
	
	(0.924)

	ESG Con Index
	0.000
	0.005**
	0.000
	0.018
	0.276**
	-0.022

	
	(0.820)
	(0.031)
	(0.946)
	(0.887)
	(0.042)
	(0.868)

	ESG Score
	-0.000***
	-0.000***
	-0.000***
	-0.008**
	-0.009**
	-0.008**

	
	(0.004)
	(0.008)
	(0.003)
	(0.031)
	(0.015)
	(0.020)

	Work Experience
	0.009***
	0.009***
	0.009***
	0.702***
	0.706***
	0.703***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Firm Size
	0.001***
	0.001***
	0.001***
	0.097***
	0.084***
	0.093***

	
	(0.001)
	(0.004)
	(0.003)
	(0.002)
	(0.008)
	(0.004)

	Firm Age
	-0.075***
	-0.070***
	-0.072***
	-3.526***
	-3.359***
	-3.433***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	BM Ratio
	0.028***
	0.027***
	0.027***
	1.457***
	1.392***
	1.427***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	ROA
	0.026***
	0.021***
	0.024***
	2.089***
	1.818***
	2.021***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	R&D Exp of Assets
	0.024
	0.016
	0.026
	0.977
	0.680
	1.156

	
	(0.143)
	(0.329)
	(0.113)
	(0.486)
	(0.627)
	(0.411)

	Staff Exp of Sales
	0.002
	0.010
	0.020*
	0.047
	0.616
	0.913

	
	(0.862)
	(0.370)
	(0.086)
	(0.951)
	(0.413)
	(0.237)

	DE ratio
	-0.000**
	-0.000**
	-0.000**
	-0.003
	-0.003*
	-0.003*

	
	(0.036)
	(0.022)
	(0.020)
	(0.123)
	(0.093)
	(0.069)

	Missing R&D Indicator
	-0.008
	-0.007
	-0.008
	-0.313
	-0.281
	-0.340

	
	(0.199)
	(0.212)
	(0.166)
	(0.374)
	(0.416)
	(0.335)

	Constant
	0.273***
	0.258***
	0.265***
	-6.152***
	-6.675***
	-6.097***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	No. of Observations
	390,089
	390,089
	390,089
	25,267
	25,267
	25,267

	(Pseudo) R2
	0.003
	0.003
	0.003
	0.054
	0.052
	0.054





Table 5: The Role of State-Level Unemployment Rate
This table presents the impact of the state-level unemployment rate on the relationship between ESG controversies and inventors’ job-hopping. Low Unemployment equals 1 if the average state unemployment rate in years t, t-1, t-2 is below the state median level, and 0 otherwise. Columns (1) and (2) report OLS and Logit regression results, respectively. Detailed variable definitions are provided in the Appendix. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. Both regressions control for year and firm-inventor fixed effects. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 

	
	Inventors’ Job-Hopping

	
	(1)
	(2)

	
	OLS
	Logit

	ESG Con Index × Low Unemployment
	0.012***
	0.403***

	
	(0.000)
	(0.001)

	Low Unemployment
	-0.004**
	-0.058

	
	(0.025)
	(0.569)

	ESG Con Index
	0.001
	0.155

	
	(0.667)
	(0.222)

	ESG Score
	-0.000***
	-0.009**

	
	(0.009)
	(0.014)

	Work Experience
	0.009***
	0.701***

	
	(0.000)
	(0.000)

	Firm Size
	0.001**
	0.068**

	
	(0.011)
	(0.024)

	Firm Age
	-0.070***
	-3.073***

	
	(0.000)
	(0.000)

	BM Ratio
	0.026***
	1.324***

	
	(0.000)
	(0.000)

	ROA
	0.027***
	1.868***

	
	(0.000)
	(0.000)

	R&D Exp of Assets
	0.028
	1.182

	
	(0.104)
	(0.409)

	Staff Exp of Sales
	0.011
	0.833

	
	(0.498)
	(0.370)

	DE ratio
	-0.000**
	-0.003

	
	(0.032)
	(0.104)

	Missing R&D Indicator
	-0.011*
	-0.418

	
	(0.063)
	(0.214)

	Constant
	0.262***
	-6.453***

	
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes

	No. of Observations
	374,719
	24,579

	(Pseudo) R2
	0.003
	0.053







Table 6: The Role of Firm-Level Risk
This table reports how firm-level total political and non-political risk affects the relationship between ESG controversies and inventors’ job-hopping. equals 1 if a firm’s three-year average political and non-political risk (Hassan et al., 2019) is higher than the sample median, and 0 otherwise. Detailed variable definitions are in the Appendix. The sample covers US listed firms in the Compustat and the LSEG ESG databases from 2008 to 2019. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	
	Inventors’ Job-Hopping

	
	(1)
	(2)

	
	OLS
	Logit

	ESG Con Index × High Total Political and Non-Political Risk
	0.010***
	0.288**

	
	(0.000)
	(0.031)

	High Total Political and Non-Political Risk
	0.001
	0.096

	
	(0.391)
	(0.270)

	ESG Con Index
	0.002
	0.192

	
	(0.315)
	(0.109)

	ESG Score
	-0.000**
	-0.007*

	
	(0.012)
	(0.055)

	Work Experience
	0.009***
	0.692***

	
	(0.000)
	(0.000)

	Firm Size
	0.001**
	0.072**

	
	(0.011)
	(0.015)

	Firm Age
	-0.066***
	-3.043***

	
	(0.000)
	(0.000)

	BM Ratio
	0.025***
	1.302***

	
	(0.000)
	(0.000)

	ROA
	0.016***
	1.609***

	
	(0.006)
	(0.000)

	R&D Exp of Assets
	0.018
	0.347

	
	(0.275)
	(0.803)

	Staff Exp of Sales
	0.010
	0.510

	
	(0.408)
	(0.503)

	DE ratio
	-0.000**
	-0.003

	
	(0.026)
	(0.127)

	Missing R&D Indicator
	-0.007
	-0.238

	
	(0.167)
	(0.428)

	Constant
	0.245***
	 -6.474***

	
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes

	No. of Observations
	388,779
	25,145

	(Pseudo) R2
	0.003
	0.053




 

Table 7: The Role of Litigation Risk
This table reports how firm-level litigation risk affects the relationship between ESG controversies and inventors’ job-hopping. equals 1 if a firm’s growth rate of civil litigations is higher than sample median, and 0 otherwise. A firm-level civil litigation database is available from the Federal Judicial Center. Detailed variable definitions are in the Appendix. The sample covers US listed firms in the Compustat and the LSEG ESG databases from 2008 to 2019. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	
	Inventors’ Job-Hopping

	
	(1)
	(2)

	
	OLS
	Logit

	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]ESG Con Index × Heightened Litigation Risk
	0.014***
	0.519***

	
	(0.000)
	(0.003)

	Heightened Litigation Risk
	-0.003
	-0.176

	
	(0.110)
	(0.138)

	ESG Con Index
	-0.003
	0.068

	
	(0.347)
	(0.761)

	ESG Score
	-0.000***
	-0.019***

	
	(0.000)
	(0.002)

	Work Experience
	0.006***
	0.536***

	
	(0.000)
	(0.000)

	Firm Size
	0.000
	0.046

	
	(0.481)
	(0.168)

	Firm Age
	-0.015
	-1.294

	
	(0.407)
	(0.178)

	BM Ratio
	0.070***
	2.412***

	
	(0.000)
	(0.000)

	ROA
	0.114***
	5.064***

	
	(0.000)
	(0.000)

	R&D Exp of Assets
	0.010
	-1.358

	
	(0.808)
	(0.582)

	Staff Exp of Sales
	0.013
	0.876

	
	(0.340)
	(0.470)

	DE ratio
	-0.000***
	-0.002

	
	(0.003)
	(0.406)

	Missing R&D Indicator
	-0.006
	-0.337

	
	(0.352)
	(0.442)

	Constant
	0.060
	-8.114***

	
	(0.403)
	(0.000)

	Year FE
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes

	No. of Observations
	239,870
	25,480

	(Pseudo) R2
	0.005
	0.058



[bookmark: OLE_LINK99][bookmark: OLE_LINK100]


Table 8: The Role of High-Tech Industries
This table reports how the high-tech industry affects the relationship between ESG controversies and inventors’ job-hopping. equals 1 if a firm is operating in the high-tech industries, and 0 otherwise. The sample covers US listed firms in the Compustat and the LSEG ESG databases from 2008 to 2019. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	
	Inventors’ Job-Hopping

	
	(1)
	(2)

	
	OLS
	Logit

	ESG Con Index × High-Tech
	0.028***
	1.196***

	
	(0.000)
	(0.000)

	High-Tech
	-0.035***
	-1.739***

	
	(0.000)
	(0.000)

	ESG Con Index
	-0.005**
	-0.243

	
	(0.014)
	(0.101)

	ESG Score
	-0.000***
	-0.012***

	
	(0.000)
	(0.001)

	Work Experience
	0.009***
	0.701***

	
	(0.000)
	(0.000)

	Firm Size
	0.002***
	0.110***

	
	(0.001)
	(0.002)

	Firm Age
	-0.071***
	-3.297***

	
	(0.000)
	(0.000)

	BM Ratio
	0.027***
	1.391***

	
	(0.000)
	(0.000)

	ROA
	0.027***
	2.050***

	
	(0.000)
	(0.000)

	R&D Exp of Assets
	0.009
	0.139

	
	(0.587)
	(0.921)

	Staff Exp of Sales
	-0.003
	-0.076

	
	(0.794)
	(0.920)

	DE ratio
	-0.000**
	-0.003*

	
	(0.018)
	(0.079)

	Missing R&D Indicator
	-0.010*
	-0.455

	
	(0.066)
	(0.161)

	Constant
	0.280***
	 -6.317***

	
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes

	No. of Observations
	395,409
	25,480

	(Pseudo) R2
	0.003
	0.054



[bookmark: OLE_LINK101][bookmark: OLE_LINK102]



Table 9: The Role of Work Experience
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]This table reports how work experience affects the relationship between ESG controversies and inventors’ job-hopping.  equals 1 if an inventor’s working experience is above the sample median, and 0 otherwise. Detailed variable definitions are in the Appendix. The sample covers US listed firms in the Compustat and the LSEG ESG databases from 2008 to 2019. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	
	Inventors’ Job-Hopping

	
	(1)
	(2)

	
	OLS
	Logit

	ESG Con Index × Senior
	0.011***
	0.263

	
	(0.002)
	(0.107)

	Senior
	-0.009***
	-0.198*

	
	(0.000)
	(0.074)

	ESG Con Index
	0.002
	0.247**

	
	(0.227)
	(0.048)

	ESG Score
	-0.000***
	-0.009***

	
	(0.009)
	(0.008)

	Firm Size
	0.001**
	0.069**

	
	(0.016)
	(0.020)

	Firm Age
	-0.065***
	-3.185***

	
	(0.000)
	(0.000)

	BM Ratio
	0.027***
	1.478***

	
	(0.000)
	(0.000)

	ROA
	0.021***
	1.851***

	
	(0.000)
	(0.000)

	R&D Exp of Assets
	0.014
	0.555

	
	(0.389)
	(0.685)

	Staff Exp of Sales
	0.010
	0.795

	
	(0.358)
	(0.288)

	DE ratio
	-0.000**
	-0.003*

	
	(0.021)
	(0.098)

	Missing R&D Indicator
	-0.007
	-0.277

	
	(0.210)
	(0.355)

	Constant
	0.255***
	-5.589***

	
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes

	No. of Observations
	395,409
	25,480

	(Pseudo) R2
	0.003
	0.046



[bookmark: E54]




Table 10: ESG Controversies and Innovative Productivity
[bookmark: OLE_LINK123][bookmark: OLE_LINK124]This table reports how ESG controversies affect innovative productivity.  is the natural logarithm of the total patents filed per inventor at the firm-year level in year t+1.  is the natural logarithm of the accumulated citations referenced to an inventor’s granted patents at the firm-year level in year t+1. Detailed variable definitions are in the Appendix. The sample covers US listed firms in the Compustat and the LSEG ESG databases from 2008 to 2019. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm level. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	
	(1)
	(2)

	[bookmark: _Hlk173082384]
	Log (Patents per Inventor-Year)
	Log (Citations per Inventor-Year)

	ESG Con Index
	-0.351**
	-0.582**

	
	(0.0500)
	(0.0260)

	ESG Score
	-0.007
	-0.007

	
	(0.1638)
	(0.2422)

	Firm Size
	-0.037
	-0.017

	
	(0.3315)
	(0.8208)

	Firm Age
	-0.424
	-1.072

	
	(0.3331)
	(0.1346)

	Average Work Experience
	0.046
	0.221*

	
	(0.5673)
	(0.0688)

	BM Ratio
	-0.057
	-0.122

	
	(0.6686)
	(0.5330)

	ROA
	0.254
	-0.626

	
	(0.6339)
	(0.2568)

	R&D Exp of Assets
	0.904
	0.756

	
	(0.7268)
	(0.7125)

	Staff Exp of Sales
	-1.067
	0.219

	
	(0.5044)
	(0.9137)

	DE ratio
	0.001
	0.001

	
	(0.4699)
	(0.1998)

	Missing R&D Indicator
	0.046
	0.175

	
	(0.7567)
	(0.5298)

	Constant
	-1.218
	3.580

	
	(0.4241)
	(0.1456)

	Year FE
	Yes
	Yes

	Firm FE
	Yes
	Yes

	No. of Observations
	1824
	1802

	R2
	0.485
	0.164











Table 11: Job-hopping to Firms with Fewer ESG Controversies
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]This table reports the OLS and Logistic regression results that departing inventors will likely to move to firms with fewer ESG controversies. The dependent variable equals one if a departing inventor moves to a firm with fewer ESG controversies, and zero otherwise. The key independent variable is the ESG controversies index, calculated by reversing ESG controversies scores and averaging the historical data in year t, t-1, and t-2. Detailed variable definitions are in the Appendix. The sample covers US listed firms in the Compustat and the LSEG ESG databases from 2008 to 2019. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	
	Inventors’ Job-Hopping (New Employers Have Fewer ESG Controversies)

	
	(1)
	(2)

	
	OLS
	Logit

	ESG Con Index
	0.010***
	1.817***

	
	(0.000)
	(0.000)

	ESG Score
	0.000
	0.002

	
	(0.490)
	(0.763)

	Work Experience
	0.002***
	0.737***

	
	(0.000)
	(0.000)

	Firm Size
	0.000
	0.092*

	
	(0.131)
	(0.098)

	Firm Age
	-0.025***
	-4.403***

	
	(0.000)
	(0.000)

	BM Ratio
	0.009***
	1.412***

	
	(0.000)
	(0.000)

	ROA
	-0.000
	0.899

	
	(0.995)
	(0.135)

	R&D Exp of Assets
	-0.003
	-2.987

	
	(0.718)
	(0.242)

	Staff Exp of Sales
	0.002
	-0.935

	
	(0.766)
	(0.443)

	DE ratio
	-0.000
	-0.004

	
	(0.230)
	(0.216)

	Missing R&D Indicator
	-0.001
	0.167

	
	(0.692)
	(0.778)

	Constant
	0.086***
	-12.801***

	
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes

	No. of Observations
	395,409
	9,104

	(Pseudo) R2
	0.001
	0.067



[bookmark: E56]

Table 12: Subtopic Analysis of ESG Controversies
[bookmark: OLE_LINK79][bookmark: OLE_LINK80]Table 12 reports the OLS and Logistic regression results of inventors’ job-hopping on ESG subtopics controversies index. The dependent variable in all regressions is inventors’ job-hopping in year t+1, t+2, and t+3, which equals one if an inventor switches jobs within three years, and zero otherwise. The key independent variables are ESG controversies indices by eight subtopics, i.e., accounting controversies, anti-competition controversies, management compensation controversies, consumer complaint controversies, environmental controversies, responsible marketing controversies, insider dealing controversies, and wages or working conditions controversies. The key independent variables are calculated by averaging the historical data in year t, t-1, and t-2. Detailed variable definitions are in the Appendix. The sample covers US listed firms in the Compustat and the LSEG ESG databases from 2008 to 2019. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	Panel A: OLS Regression Model
	Inventors’ Job-Hopping

	
	
	
	
	
	OLS
	
	
	
	

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

	Accounting Con Index
	0.017***
	
	
	
	
	
	
	
	0.024***

	
	(0.000)
	
	
	
	
	
	
	
	(0.000)

	Anti-Competition Con Index
	
	0.011***
	
	
	
	
	
	
	0.007***

	
	
	(0.000)
	
	
	
	
	
	
	(0.004)

	Compensation Con Index
	
	
	0.013**
	
	
	
	
	
	0.017***

	
	
	
	(0.040)
	
	
	
	
	
	(0.010)

	Consumer Complaint Con Index
	
	
	
	0.024***
	
	
	
	
	0.029***

	
	
	
	
	(0.000)
	
	
	
	
	(0.000)

	Environmental Con Index
	
	
	
	
	0.001
	
	
	
	-0.011

	
	
	
	
	
	(0.906)
	
	
	
	(0.219)

	Marketing Con Index
	
	
	
	
	
	0.002
	
	
	-0.002

	
	
	
	
	
	
	(0.474)
	
	
	(0.431)

	Insider Dealing Con Index
	
	
	
	
	
	
	0.014***
	
	0.015***

	
	
	
	
	
	
	
	(0.002)
	
	(0.002)

	Work Condition Con Index
	
	
	
	
	
	
	
	0.002
	-0.003

	
	
	
	
	
	
	
	
	(0.579)
	(0.284)

	ESG Score
	-0.000**
	-0.000**
	-0.000**
	-0.000***
	-0.000**
	-0.000**
	-0.000**
	-0.000**
	-0.000***

	
	(0.011)
	(0.017)
	(0.015)
	(0.002)
	(0.030)
	(0.023)
	(0.019)
	(0.026)
	(0.000)

	Work Experience
	0.009***
	0.008***
	0.009***
	0.008***
	0.009***
	0.009***
	0.009***
	0.009***
	0.009***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Firm Size
	0.001***
	0.001***
	0.001***
	0.002***
	0.001***
	0.001***
	0.001***
	0.001***
	0.002***

	
	(0.009)
	(0.006)
	(0.008)
	(0.000)
	(0.009)
	(0.008)
	(0.010)
	(0.008)
	(0.000)

	Firm Age
	-0.073***
	-0.072***
	-0.072***
	-0.064***
	-0.071***
	-0.072***
	-0.072***
	-0.071***
	-0.067***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	BM Ratio
	0.026***
	0.026***
	0.026***
	0.026***
	0.026***
	0.026***
	0.026***
	0.026***
	0.027***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	ROA
	0.019***
	0.017***
	0.019***
	0.015***
	0.019***
	0.019***
	0.018***
	0.019***
	0.013**

	
	(0.001)
	(0.004)
	(0.001)
	(0.009)
	(0.002)
	(0.001)
	(0.003)
	(0.002)
	(0.024)

	R&D Exp of Assets
	0.013
	0.012
	0.016
	0.006
	0.016
	0.018
	0.014
	0.016
	-0.004

	
	(0.431)
	(0.462)
	(0.319)
	(0.696)
	(0.342)
	(0.282)
	(0.389)
	(0.346)
	(0.813)

	Staff Exp of Sales
	0.009
	0.010
	0.006
	0.007
	0.006
	0.007
	0.006
	0.006
	0.013

	
	(0.414)
	(0.391)
	(0.590)
	(0.549)
	(0.585)
	(0.539)
	(0.561)
	(0.579)
	(0.246)

	DE ratio
	-0.000**
	-0.000**
	-0.000**
	-0.000**
	-0.000**
	-0.000**
	-0.000**
	-0.000**
	-0.000**

	
	(0.018)
	(0.034)
	(0.019)
	(0.024)
	(0.017)
	(0.017)
	(0.018)
	(0.018)
	(0.044)

	Missing R&D Indicator
	-0.005
	-0.006
	-0.006
	-0.009*
	-0.006
	-0.007
	-0.006
	-0.006
	-0.008

	
	(0.303)
	(0.216)
	(0.226)
	(0.079)
	(0.228)
	(0.210)
	(0.250)
	(0.221)
	(0.135)

	Constant
	0.265***
	0.264***
	0.263***
	0.226***
	0.265***
	0.267***
	0.261***
	0.265***
	0.216***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	No. of Observations
	396,787
	396,787
	396,787
	396,787
	396,787
	396,787
	396,787
	396,787
	396,787

	(Pseudo) R2
	0.003
	0.003
	0.003
	0.003
	0.003
	0.003
	0.003
	0.003
	0.004



	Panel B: Logistics Regression Model
	Inventors’ Job-Hopping

	
	
	
	
	
	Logit
	
	
	
	

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

	Accounting Con Index
	0.865***
	
	
	
	
	
	
	
	1.013***

	
	(0.001)
	
	
	
	
	
	
	
	(0.000)

	Anti-Competition Con Index
	
	0.451***
	
	
	
	
	
	
	0.304**

	
	
	(0.000)
	
	
	
	
	
	
	(0.025)

	Compensation Con Index
	
	
	0.743*
	
	
	
	
	
	0.829*

	
	
	
	(0.082)
	
	
	
	
	
	(0.061)

	Consumer Complaint Con Index
	
	
	
	0.937***
	
	
	
	
	1.077***

	
	
	
	
	(0.000)
	
	
	
	
	(0.000)

	Environmental Con Index
	
	
	
	
	0.964*
	
	
	
	0.558

	
	
	
	
	
	(0.087)
	
	
	
	(0.324)

	Marketing Con Index
	
	
	
	
	
	-0.011
	
	
	-0.187

	
	
	
	
	
	
	(0.948)
	
	
	(0.291)

	Insider Dealing Con Index
	
	
	
	
	
	
	0.711***
	
	0.597**

	
	
	
	
	
	
	
	(0.002)
	
	(0.021)

	Work Condition Con Index
	
	
	
	
	
	
	
	-0.039
	-0.233

	
	
	
	
	
	
	
	
	(0.824)
	(0.189)

	ESG Score
	-0.008**
	-0.006*
	-0.007**
	-0.008**
	-0.007**
	-0.007*
	-0.008**
	-0.007*
	-0.010***

	
	(0.027)
	(0.073)
	(0.041)
	(0.024)
	(0.042)
	(0.062)
	(0.035)
	(0.061)
	(0.004)

	Work Experience
	0.701***
	0.703***
	0.704***
	0.697***
	0.700***
	0.702***
	0.703***
	0.702***
	0.697***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Firm Size
	0.071**
	0.078***
	0.077***
	0.093***
	0.075**
	0.074**
	0.073**
	0.074**
	0.096***

	
	(0.015)
	(0.008)
	(0.010)
	(0.002)
	(0.011)
	(0.012)
	(0.013)
	(0.012)
	(0.001)

	Firm Age
	-3.466***
	-3.502***
	-3.495***
	-3.128***
	-3.338***
	-3.436***
	-3.426***
	-3.437***
	-3.139***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	BM Ratio
	1.330***
	1.336***
	1.336***
	1.270***
	1.336***
	1.331***
	1.311***
	1.333***
	1.266***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	ROA
	1.605***
	1.509***
	1.595***
	1.340***
	1.596***
	1.580***
	1.520***
	1.585***
	1.292***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	R&D Exp of Assets
	0.356
	0.256
	0.595
	0.113
	0.469
	0.529
	0.327
	0.555
	-0.834

	
	(0.793)
	(0.851)
	(0.661)
	(0.934)
	(0.729)
	(0.702)
	(0.809)
	(0.682)
	(0.553)

	Staff Exp of Sales
	0.528
	0.533
	0.395
	0.444
	0.372
	0.413
	0.420
	0.416
	0.555

	
	(0.476)
	(0.470)
	(0.594)
	(0.549)
	(0.616)
	(0.578)
	(0.569)
	(0.574)
	(0.453)

	DE ratio
	-0.003*
	-0.003
	-0.003*
	-0.003
	-0.003*
	-0.003*
	-0.003*
	-0.003*
	-0.002

	
	(0.070)
	(0.116)
	(0.070)
	(0.101)
	(0.066)
	(0.063)
	(0.067)
	(0.061)
	(0.179)

	Missing R&D Indicator
	-0.188
	-0.220
	-0.238
	-0.297
	-0.230
	-0.232
	-0.196
	-0.232
	-0.191

	
	(0.530)
	(0.464)
	(0.430)
	(0.322)
	(0.444)
	(0.442)
	(0.514)
	(0.439)
	(0.520)

	Constant
	-6.651***
	-6.788***
	-7.275***
	-7.562***
	-6.125***
	-3.915***
	-6.797***
	-6.712***
	-6.946***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm-Inventor FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	No. of Observations
	25,609
	25,609
	25,609
	25,609
	25,609
	25,609
	25,609
	25,609
	25,609

	(Pseudo) R2
	0.051
	0.051
	0.051
	0.052
	0.051
	0.051
	0.051
	0.051
	0.054



Figure 1: Partisan Preference 2008-2020
The figure below illustrates the geographic distribution of state-level partisan preferences across four federal elections from 2008 to 2020. States where Democratic candidates received the majority of votes are shown in blue, while states where Republican candidates dominated are shown in orange. Iowa and Florida were classified as swing states.
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Table 13: Two-stage least squares (2SLS) instrumental variables (IV) approach
This table presents the 2SLS regression results. Column (1) reports the first-stage regression, where the dependent variable, ESG Con Index, is the three-year rolling average of the ESG controversies index (years t, t-1, and t-2). The instrumental variable, Blue State, is an indicator that equals 1 if a firm is headquartered in a Democratic (“blue”) state in a given year and 0 otherwise. Column (2) reports the second-stage regression, where the dependent variable, Inventors’ Job-Hopping, equals 1 if an inventor continues patenting in the next three years (t+1 to t+3) while transitioning to another employer and 0 otherwise. Detailed variable definitions are provided in the Appendix. P-values in parentheses are adjusted for heteroscedasticity and clustered at the firm-inventor level. Both regressions control for year and industry fixed effects. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

	
	(1)
	(2)

	
	ESG Con Index
	Inventors’ Job-Hopping

	Blue State 
	-0.071**
	

	
	(0.049)
	

	ESG Con Index
	
	0.113*

	
	
	(0.071)

	ESG Score
	0.008***
	-0.001*

	
	(0.000)
	(0.111)

	Firm Size
	0.064***
	-0.005

	
	(0.003)
	(0.294)

	Firm Age
	-0.085
	-0.001

	
	(0.115)
	(0.931)

	BM Ratio
	0.085
	0.011

	
	(0.100)
	(0.586)

	ROA
	0.067
	-0.013

	
	(0.681)
	(0.600)

	R&D Exp of Assets
	0.385
	0.039

	
	(0.150)
	(0.448)

	Staff Exp of Sales
	0.051
	-0.005

	
	(0.820)
	(0.843)

	DE ratio
	-0.001*
	0.000

	
	(0.066)
	(0.494)

	Missing R&D Indicator
	-0.104**
	-0.005

	
	(0.021)
	(0.500)

	Constant
	-0.763***
	0.051

	
	(0.002)
	(0.527)

	Year FE
	Yes
	Yes

	Industry FE
	Yes
	Yes

	No. of Observations
	390,089
	390,089

	F-Statistic
	5,084.56
	

	Uncentered R2
	
	0.030





[bookmark: Appendix]Appendix. Variable Definitions
This appendix shows detailed descriptions of how the variables used in the tables are constructed.

Panel A: Inventor- and Firm-Characteristics 
	Inventors’ Job-Hopping
	An indicator variable that equals 1 if inventors continue patenting in the subsequent three years (t+1 to t+3) while transitioning to another employer with ESG data, and 0 otherwise. 

	Work Experience
	The natural logarithm of an inventor’s work experience, measured as one plus the number of years since their first patent application.

	Male Inventor
	An indicator variable that equals 1 if the inventor is male, and 0 otherwise.

	ESG Con Index
	The ESG controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2. 

	ESG Score
	The ESG score, calculated as the three-year rolling average of the score in years t, t-1, and t-2.

	Average Work Experience
	The natural logarithm of the average work experience of a firm’s inventors in year t.

	Firm Size
	The natural logarithm of a firm’s total assets in year t. 

	Firm Age
	The natural logarithm of one plus the number of years since a firm’s listing in year t.

	BM Ratio
	Book to market value ratio in year t.

	ROA
	Return on total assets ratio in year t.

	R&D Exp of Assets
	Research and development expenses as a percentage of the total assets in year t.

	Staff Exp of Sales
	Staff expenses as a percentage of the total sales in year t.

	DE Ratio
	The total debt to equity ratio in year t.

	Missing R&D Indicator
	An indicator variable that equals 1 if an observation of R&D expenses is missing in year t, and 0 otherwise.



Panel B: Interaction Variables in Cross-Sectional Analysis
	High Social Trust (state)[footnoteRef:10] [10:  All state-level social trust data is from the Social Capital Project of the Joint Economic Committee. Data source: https://www.jec.senate.gov/public/index.cfm/republicans/socialcapitalproject] 

	An indicator variable that equals 1 if a firm is headquartered in a state where the social trust level (state-level method) is higher than the national average, and 0 otherwise.

	High Social Trust (county)
	An indicator variable that equals 1 if a firm is headquartered in a state where the social trust level (county-level method) is higher than the national average, and 0 otherwise.

	High Social Trust (population)
	An indicator variable that equals 1 if a firm is headquartered in a state where the social trust level (population weighted county-level method) is higher than the national average, and 0 otherwise.

	Low Unemployment[footnoteRef:11] [11:  The employment data is from the U.S. Bureau of Labor Statistics. Data source: https://stats.bls.gov/ ] 

	An indicator variable that equals 1 if the average state unemployment rate in years t, t-1, t-2 is below the state median level, and 0 otherwise.

	High Total Political and Non-Political Risk[footnoteRef:12] [12:  The firm-level political risk data is from Hassan, Hollander, Lent, and Tahoun (2023). Data source: https://www.firmlevelrisk.com/download/] 

	An indicator variable that equals 1 if a firm’s average political and non-political risk (Hassan et al., 2019) over years t, t-1, t-2 exceeds the sample median, and 0 otherwise.

	Heightened Litigation Risk[footnoteRef:13] [13:  The civil litigation data comes from the Federal Judicial Center. Data source: https://www.fjc.gov/
] 

	An indicator variable that equals 1 if a firm’s growth rate of civil litigations over years t, t-1, t-2 exceeds the sample median, and 0 otherwise.

	High-Tech
	[bookmark: OLE_LINK41][bookmark: OLE_LINK42]An indicator variable that equals 1 if a firm operates in one of the high-tech industries, and 0 otherwise. According to Loughran and Ritter (2004), we identify high-tech industries as those with the following 4-digit SIC codes: computer hardware (3571, 3572, 3575, 3577, 3578), communications equipment (3661, 3663, 3669), electronics (3674), navigation equipment (3812), measuring and controlling devices (3823, 3825, 3826, 3827, 3829), medical instruments (3841, 3845), telephone equipment (4812, 4813), communications services (4899), and software (7370, 7371, 7372, 7373, 7374, 7375, 7378, 7379). 

	Senior
	An indicator variable that equals 1 if an inventor’s work experience is above the sample median, and 0 otherwise.



Panel C: Subtopic Analysis of ESG Controversies
	Accounting Con Index
	The accounting controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.

	Anti-Competition Con Index
	The anti-competition controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.

	Compensation Con Index
	The management compensation controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.

	Consumer Complaint Con Index
	The consumer complaint controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.

	Environmental Con Index
	The environmental controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.

	Marketing Con Index
	The responsible marketing controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.

	Insider Dealing Con Index
	The insider dealing controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.

	Work Condition Con Index
	The wages or working conditions controversies index, calculated as the three-year rolling average of the index in years t, t-1, and t-2.



Panel D: Innovative Productivity Analysis
	Log (Patents per Inventor-Year)
	The natural logarithm of the average number of patents filed by a firm’s inventors in year t+1.

	Log (Citations per Inventor-Year)
	The natural logarithm of the average number of citations referenced to each inventor’s granted patents in year t+1. The accumulated citations for each patent are calculated by summing four types of citations: US application citations, US patent citations, foreign citations, and other reference citations.



Panel E: Post-Departure Analysis
	Inventors’ Job-hopping (New Employers Have Fewer ESG Controversies)
	An indicator variable that equals 1 if a departing inventor moves to a firm with a lower ESG controversies index than their original employer, and 0 otherwise.



Panel F: Endogeneity Concern
	Blue State
	An indicator variable that equals 1 if a firm is headquartered in a Democratic (“blue”) state in a given year and 0 otherwise.



Panel G: Description of LSEG ESG Subtopic Controversies[footnoteRef:14] [14:  The description is originally from the London Stock Exchange Group. 
] 

	Anti-Competition Controversies
	Number of controversies published in the media linked to anti-competitive behaviour (e.g., anti-trust and monopoly), price-fixing or kickbacks. 

	Management Compensation Controversies Count
	Number of controversies published in the media linked to high executive or board compensation.

	Consumer Controversies
	Number of controversies published in the media linked to consumer complaints or dissatisfaction directly linked to the company’s products or services.

	Responsible Marketing Controversies
	Number of controversies published in the media linked to the company’s marketing practices, such as over-marketing of unhealthy food to vulnerable consumers.

	Environmental Controversies
	Number of controversies related to the environmental
impact of the company’s operations on natural resources or local communities.

	Accounting Controversies Count
	Number of controversies published in the media linked to aggressive or non- transparent accounting issues.

	Insider Dealings Controversies
	Number of controversies published in the media linked to insider dealings and other share price manipulations.

	Wages or Working Conditions Controversies
	Number of controversies published in the media linked to the company’s relations with employees or relating to wages or wage disputes.
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