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1.0 Introduction
Over the last few decades, the general public has increasingly been sensitized to the social, environmental and ethical impacts of the investment and financing decisions of corporations. As a result, there is a heightened awareness of environmental and ethical considerations among institutional investors. When faced with firms that have a poor environmental record, investors can either exert influence through voting and active engagement with the firms or exit the firms by excluding them from their portfolios. Increasingly, investors such as the Norwegian Government Pension Fund Global (NGFP-G) have chosen the latter option and divest from such firms - a course of action that helps some fund managers attract more capital. In 2019, about $20.6bn flowed to funds that explicitly divested from ‘non sustainable’ companies, more than 10 times the level a decade earlier (Broccardo et al., 2020; CBInsights., 2020).
Given NGPF-G’s high profile global status as the world’s largest SWF with a special focus on environmental and ethical investing, exclusions by the NGPF-G provide new information about the affected firms as bad environmental actors.[footnoteRef:1] The exclusion can send a powerful signal to other global asset owners, as many investors follow its exclusion decisions (Du, 2016). Therefore, NGPF-G’s exit from these companies could trigger more fund exodus by other long-term institutional investors, including mutual funds and pension funds that have a mandate to invest in environmentally friendly companies. Divestment by the largest SWF for environmental and or ethical reasons can affect the excluded firms’ ability to raise capital in the future, suggesting that the cost of committing environmental sin in terms of reputational damage and the attendant loss of revenue and market value can be severe.  [1:  The Norwegian Government’s Pension Fund-Global (NGPF-G) is the world’s largest sovereign wealth fund (SWF) and it is well known for its pioneering ethical guidelines for investment decisions. The NGPF-G uses its portfolios to achieve financial, social and environmental objectives. Besides aiming for a direct financial return on their investment, they also influence the investee firms’ investment and product decisions as well as corporate behavior. They do so, among others, by adopting socially responsible investing (SRI) strategies which includes screening stocks based on undesirable characteristics such as the nature of a business, the amount of pollution, and climate change concerns.
] 

The purpose of the exclusion is to change the behavior of the firms by adopting climate-friendly policies, among others. Exclusion could be an effective signaling mechanism to the firm’s customers and other stakeholders that the firm is a bad environmental actor. The exclusions by NGFP-G could lead to reduced consumption of the affected firms’ products and a declining stock price. Thus, managers will realize that there is a substantial cost associated with social irresponsibility, and these consequences could force them to adopt more sustainable business practices. Kotchen and Moon (2012) show that firms that do more harm to stakeholders tend to offset such corporate social irresponsibility by improving their stakeholder policies in the future. Broccardo et al. (2020) show that divestment and boycotts cause the market value of a ‘dirty’ firm to fall, and that leads some value-maximizing managers to switch to clean technology. Hence, exclusions by NGPF-G could lead to an improvement in the excluded firms’ carbon footprints.
However, exclusion of firms with the worst sustainability profiles essentially boils down to a transfer of ownership from concerned investors to perhaps less, or not at all, concerned investors. There is anecdotal evidence that some other investors, such as hedge funds that do not have a mandate to shun environmentally unfriendly companies, could take advantage of the drop in price of these firms induced by the exit of NGPF-G to invest in the excluded firms, thereby filling the void left by the NGPF-G, and nullifying the need for the firm to take action that improves its sustainability profile. Hence, if the intent of the NGPF-G’s decision to exit is to force the affected firms to change… then the effectiveness of the strategy may be limited. Thus, whether exclusion by NGPF-G is effective in changing the excluded firms’ environmental behavior is an empirical question.
While prior research shows that exclusions by NGPF-G don’t affect its returns (Hoepner & Schopahl, 2018), there is little research that examines the effectiveness of exclusions by NGPF-G in changing the behavior of the affected firms. In this paper, we examine whether divestment by such a high-profile SWF exerts pressure on the excluded firms to adopt more sustainable business practices. Using a sample of 156 excluded firms from NGPF-G between 2000 to 2019, we find that excluded firms experience a decrease in the aggregate carbon ratio and an improvement in the ESG score after the exclusion. The effects are more pronounced for excluded firms from countries where individuals are more aware of climate risks. Having documented that the excluded firms reduce their carbon ratio after the exclusion, we attempt to analyze the channel through which CO2 is reduced. Broccardo et al. (2020) assert that divestment can cause the market value of a ‘dirty’ firm to fall, and that can compel some value-maximizing managers to switch to clean technology. Motivated by Choi et al., 2020, we analyze the excluded firms’ capex and R&D expenditures because excluded firms that choose to change course will increase capital expenditure and research and development expenses to reduce their carbon footprints. Consistent with the conjecture, we find that capex and R&D expenditure increased significantly after the exclusion, and the post-exclusion investments in Capex and R&D are strongly related to the reduction in CO2 emissions and improvement in ESG scores of the excluded firms.
In line with growing awareness about the urgency of combatting climate change and the rise of the sustainable investment movement after the 2015 Paris Agreement, we also explore whether recent exclusions by the NGPF-G elicit more substantial effects and stronger responses from the excluded firms than earlier (i.e., pre-2015) exclusions. We find that the changes in the behavior of the affected firms are more pronounced after 2015, which ushered in an era of increased environmental awareness and efforts to mitigate climate risks. Our results show that exclusions by NGPF-G are not opportunistic virtue signaling actions taken by the NGPF-G, but the divestments change the behavior of the excluded firms and push them to become more socially responsible. ﻿Additional tests show that our results are robust in controlling for industry factors and correcting for potential omitted variable bias, and they also show that our findings are not due to random shocks.
Our study contributes to the literature on corporate social responsibility. Kotchen and Moon (2012) show that firms that do more harm to stakeholders tend to offset such corporate social irresponsibility by improving their stakeholder policies in the future. ﻿Anginer et al., 2020 also argue that it is possible that adverse climate incidents can be adequately addressed by the firms in the short term. Also, Broccado et al. (2020) show that divestment and boycotts cause the market value of irresponsible firms to fall (because of the potential financial risk conveyed by the exclusion and the impact it has on the firms’ profitability, cash flows and ability to borrow), leading some value-maximizing managers to switch to clean technology. We add to this literature by showing that excluded firms increase investment in R&D, reduce their CO2 emissions, and improve their ESG score and the effects are stronger for firms located in high-climate-awareness countries.
We also add to the literature on the ﻿effectiveness of divestment strategies in promoting socially desirable outcomes in companies. Prior studies suggest that exclusion may be a zero-sum game. For example, Broccardo, Hart and Zingales 2020 show that in a competitive world, exit is less effective than voice in pushing firms to act in a socially responsible manner because purely selfish agents will partially offset the effects of divestment/boycotting by increasing their investment in companies shunned by socially responsible agents. This suggests that exclusion is a zero-sum game (Chowdhury et al., 2025). We present evidence to show that divestments by such a large institutional investor as NGPF-G are not a zero-sum game, but they are effective in changing the behavior of the excluded firms. 
More broadly, our study adds to the broader literature on the effectiveness of voice vs exit studies strategies adopted by investors when they face irresponsible firms. Prior studies that provide evidence of the effectiveness of engagement, including Dimson, Karakas, and Li (2015) and Barko, Cremers, and Renneboog (2017), find significant improvements in the ESG ratings of firms following shareholder engagement efforts, while others show the ineffectiveness of exit strategy (Broccardo et al., 2020). Our results show that exit, an alternative to engagement, and the attendant naming and shaming effect are also effective in changing corporate behaviour. Consistent with the findings of (Choi et al., 2020), our results show that excluded firms take real action (investment in R&D and capex) to reduce their carbon emissions and improve their ESG ratings. Our results suggest that both exit and voice are both effective in pushing the excluded firms to become more socially responsible.
The rest of the paper is organized as follows: Section 2 presents a review of the relevant literature and hypothesis. Data and methodology are discussed in Section 3. The results are discussed in Section 4; robustness tests are presented in Section 5 and Section 6 concludes the paper.
2. Literature review and Hypothesis Development:
2.1 Environmental, Social and Governance (ESG) Investment:
Over the last decade, the world has witnessed spectacular growth in ESG investment. By the end of 2022, ESG focused funds had more than US$2.5 trillion in global assets under management (Giglio et al., 2025; Bioy et al, 2023). ESG investing is becoming popular amid growing concern of people and firms over significant deterioration of environmental quality, social cohesion and overall governance. Firms and their investors are becoming increasingly conscious about those non-pecuniary issues in addition to profit and wealth maximization and the recent growth and interest about ESG is a genuine repercussion to those concerns as evident from Gillan et al. (2021) who rightly mentioned that ESG refers to the way firms and investors integrate environmental, social and governance concerns into their business models. Although ESG is a relatively new terminology, the social and ethical consideration in investment has been present for some time in the form of CSR, ethical or socially responsible investment that promote corporate sustainability (Gillan et al., 2021; Atta-Darkua, 2022; Ng and Rezaee, 2015; Zabihollah, 2016).

Firms across the world have been following the principle of shareholders’ wealth maximization disregarding any forms of social objectives they may or should have (Stoughton et al., 2020). However, academics and practitioners are becoming more concerned with this narrow view and advocating for extending the view to incorporate ethical and social concerns (Hart and Zingales, 2017). Research conducted by Bailkowski and Starks (2016) and Riedl and Smeets (2017) could be seen as important support for investors’ increased preference for positive social externalities as they have found empirical evidence in support of growing demand for responsible and ethical investment. More recently, Hartzmark and Sussman (2019) and Bauer et al. (2021) provide evidence that market demand for sustainable and responsible investment is actually rising and support the conjecture that investors consider sustainability issues as a positive attribute and very often might incorporate nonpecuniary motives such as altruism, warm glow or social norms in their ESG investment decisions. 

Theoretical argument for firms to involve more on ESG investing can be better explained using legitimacy theory (Dowling and Pfeffer, 1975). The theory states that firms that operate within the society have implicit social contract with society (Velte, 2023; Shocker and Sethi, 1973) which leads the top corporate leaders to abide by the values and norms set by the society (Dowling and Pfeffer, 1975) and engage more in non-financial ESG activities to maintain their legitimacy (Guthrie and Parker, 1989; Tilling, 2004). The legitimacy theory further postulates that corporate stakeholders such as customers, society and the environment as a whole favour the social and environmental sustainability initiatives and non-compliance of such demand could be detrimental to the organizational legitimacy (Zabihollah, 2016). Although the legitimacy theory maintains the validity of ESG investment from a holistic perspective, stakeholder theory (Freeman et al., 2004) should also be helpful in rationalizing the ESG investment while understanding the inherent tension among the parties involved in ESG investing. Ng and Rezaee (2015) state that firm must extend its focus by ensuring the benefits of all stakeholders including community, society and environment in addition to its short-term profit maximizing target. More specifically, stakeholder theory suggests sustainability activities, which incorporate satisfying the various stakeholders by fulfilling social and environmental responsibilities and improving corporate reputation, helps to enhance long-term value of firm. However, these efforts may give rise to conflict among various stakeholders as greater investments for social or environment issue cause short-term value destruction for the shareholders by affecting cost of capital, risk-return relationship and cashflows. This tension among various stakeholders should be resolved with cost-benefit analysis so that firms can attain a right balance between financing and investment decisions while looking after the value of the firm and benefitting the society (Ng and Rezaee, 2015).

Given the rising evidence of increasing demand for ESG investment and theoretical justification for doing such investments, academics are engaging more on these matters to find empirical support for ESG investing. Stoughton et al. (2020) state that socially responsible investments enhance competitive advantage of firms and provide evidence that low cost or low wage firms are successful in winning over rivals in the form of higher profits by being more social and responsible in their investment activities. Giglio et al. (2025) find that average expected returns for ESG equities is generally lower than returns on overall market and suggest this difference could be an outcome of ESG stocks’ attractive hedging properties against future climate disasters. The authors go on further by arguing that this could also be an outcome of ESG stocks’ attractive non-pecuniary benefits to investors with ethical considerations. Luo (2022) provides similar arguments based on their findings on lower expected return and higher liquidity for high ESG stocks. The author argues that high ESG firms are better in terms of quality, more sustainable and transparent and therefore they attract more investors. As a result, these stocks comfort the investors during economic shocks when uncertainty goes high, and markets become more illiquid.

2.2 Sovereign Wealth Funds (SWFs):
SWFs are the investment funds that are directly or indirectly controlled and monitored by government or government appointed agents with a view to enhance overall macroeconomic management and can have more specific objectives such as economic stabilization and ensuring savings and revenue generation for the future generation of a nation that owns the SWF (Bahoo et al., 2020). SWFs have been gaining attention and growing in size for over past few decades. World Economic Forum (2023) has reported that assets under management of SWFs at global scale has reached at almost US$11.3 trillion by the end of February 2023. According to Guardian, published on 4th February 2025, there are about ninety SWFs owned by governments of various countries that are now in operation in global financial market and a majority of those have accumulated their investment funds from oil revenues as oil prices along with its demand have increased significantly over the recent years.

SWFs can have value increasing or value decreasing impact on the firms where they make their investments. SWFs generally make larger investments in their portfolio companies. If the SWFs, as large investors, possess superior information then their investment should affect firm value by providing positive signals to the market (Dewenter et al., 2010). Moreover, Shleifer and Vishny (1986) pointed out that the ability of increased monitoring by larger investors like SWFs can help to enhance value by reducing free-rider problem. On a similar tone, Bortolotti et al. (2015) state that SWFs can enhance the value of portfolio companies by ensuring strong monitoring of managers and engaging actively in the governance of those portfolio companies. The authors further mention that the SWFs’ effect would be stronger than other institutional investors as SWFs can make large investment in portfolio companies with long-term investment horizon and also due to their lower need for short-term liquidity and absence of explicit liabilities. On the other hand, Shleifer and Vishny (1997) and others such as Fama and Jensen (1983) and Stulz (1988) have raised the concern of maximizing private benefit by large shareholders through wealth expropriation from minority shareholders by using their power of controlling firm decisions which might reduce firm value. Moreover, Bortolotti et al. (2015) argue that the sponsoring governments of SWFs may impose nonfinancial political objectives while making investment that might not be consistent with shareholder wealth maximization and eventually destroy the value of portfolio companies. The authors further mention about the passive role of SWFs in corporate governance of the portfolio companies that may cause the reduction. This could be an outcome of cautious stance taken by SWFs to avoid any criticism of materializing political agenda of sponsoring government. Given these theoretical justifications of both value destruction and value enhancing role of SWFs, there have a number of studies that have looked for empirical support for either of those outcomes, but the evidence is far from conclusive. For example, studies like Friede et al. (2015), Dewenter et al. (2010), Kotter and Lel (2011) find positive announcement period return following the investment from SWFs. Using a meta-analysis, Clark et al. (2015) conclude that ESG practices within firms help to enhance operating performance. However, Bortolotti et al. (2015), Knill et al. (2012), Hong et al. (2012), Di Giuli and Kostovetsky (2014) and Buchanan et al. (2018) provide evidence that SWFs’ create less value for portfolio companies compared to value created by other institutional investors. 

2.3 SWFs and ESG Investing:
SWFs and ESG investing are intensely related and complementary to each other. ESG investing with a view to improve environmental quality, reducing social inequality and enhancing governance requires significant investment which might be supported by the huge funds accumulated by SWFs. Neiva et al. (2023)[footnoteRef:2] provide a rough estimation of US$3.6 to US$5.8 trillion required to achieve net zero carbon by 2050 and suggest that SWFs are suitable to support this goal by providing a substantial portion of this required investment. Liang and Renneboog (2020) and Wurster and Schlosser (2021) suggest that as the SWFs are government owned, they do not need to focus exclusively on financial gain rather they can put emphasis on other non-financial objectives such as sustainable investment like ESG to satisfy the greater demand from wider stakeholders. Liang and Renneboog (2020) further suggest that SWFs have several reasons to promote ESG practice within their portfolio companies. For example, SWFs are long-term investors that aim to safeguard the interest of future generation. Moreover, sustainable and responsible investments are becoming part of social preference and due to steady positive returns from ESG investing, SWFs are getting increasingly interested to incorporate them into their portfolio. The tie between SWFs and ESG investing could be better explained by universal ownership, a concept attributed to the work of Monks and Minow (1995) and Hawley and Williams (2000). The universal ownership theory postulates that universal owners, who are widely diversified investors with large amount of assets under management (Gosling, 2024), care not only about the governance and performance within the portfolio companies but also care about the performance of the economy as a whole. As such, the universal owners engage in more sustainable ventures to enhance the welfare of the overall economy. Norwegian Sovereign Wealth Fund is a self-described universal owner which is engaged in ESG investing with a view to reduce environmental damage caused by any of its portfolio company that may affect others within the portfolio (Gosling 2024). In fact, a number of SWFs are coming forward with a new interest in socially responsible investments that integrate social, ethical and environmental issues into their investment process in addition to the usual risk return trade-off (Von Wallis and Klein, 2015). [2:  Sovereign wealth funds and ESG: a marriage made in heaven? Published in Kearney.] 


Considering the fact that SWFs are better placed to respond to the call for investing in more ethical way to promote better ESG goals for the welfare of the society, it is essential to explore the ways that SWFs can use to effectively promote those practices. Ayoubi and Enjolras (2021) suggest few strategies that can be helpful in this respect, and mention that exclusion or negative screening is the most widely used one by the institutional investors such as SWFs. Blitz and Swinkels (2020) contend that investors are increasingly choosing to black-list or exclude the firms that are not complying with sustainability investment principles. The authors state that exclusion should be effective to compel the firms to invest ethically and socially responsible way as exclusion should increase the cost of capital for the excluded firms. Moreover, the exclusion could lead the firm to get out of capital market and eventually push out of the business entirely. Another important consequence of exclusion is the signaling to the market (Blitz and Swinkels, 2020). The exclusion by the institutional investors should provide valuable signal about the excluded firm on its unethical business practice and this could be detrimental for the excluded firm in terms of maintaining its value. Hartzmark (2015) and Feenberg et al. (2017) provide evidence on the fact that investors often focus more on discrete and extreme outcomes. As such, divestment could be a more effective signal to compel the portfolio companies to bring back to track. Consistent with these theoretical predictions, studies like Consolandi et al. (2009), Cheung (2011) and Robinson et al. (2011) find that firms suffer from negative price reaction due to exclusions. Similarly, Ayoubi and Enjolras (2021) find evidence that exclusion by NGPF-G caused significant decrease in stock prices of the excluded firms. However, Berle et al. (2024) could not find evidence of on any such effect after the exclusion. While literature on the effect of exclusion by SWFs are growing and focusing on the effect of exclusion on financial performance or cost of capital, no credible effort is visible on examining if the exclusion helps the excluded firms to improve their carbon footprint. This is essentially important as one of the prime objectives of SWFs, as a universal owner, is to engage in ESG investing with a view to improve environmental quality. Hence, it is expected that exclusion by those funds should provide valuable signals to the market about the excluded firms on their non-compliance to environmental issues. Given the evidence that exclusion can affect the excluded firms in terms of lower value and higher cost of capital (Blitz and Swinkels, 2020), this measure should compel the excluded firms to improve their carbon footprint to avoid such negative consequences. NGPF-G as a renowned SWF that promote ESG and monitor the ESG compliance with due diligence (Monk, 2009; Richardson, 2011) can provide strong signal to the market by excluding non-compliant firms. As such, exclusion by the NGPF-G should lead the excluded firm to improve their carbon footprint. Based on this discussion we propose the following hypothesis.

Hypothesis 1: The exclusion by NGPF-G should improve the carbon footprint of the excluded firms.

In case of reacting to exclusion and bringing back the excluded firms to the expected standard set by the SWFs such as NGPF-G, the norms of the country from where the excluded firm is from plays an important role. Norms can be defined as ways the managers should behave (Dyck et al, 2019). In this context, the authors state that managers from certain communities or countries that have stronger norms supporting stronger environmental and social performance should respond more actively to calls for improving ESG investing. This is possible because stronger social norms for environmental and social issues can help the managers to overcome the pressure to focus only on financial returns. Dyck et al. (2019) provide evidence on the fact that countries which are high on ranking in terms of environmental and social investing, such as countries from Europe, show better ESG performance compared to countries from other geographic locations such as USA. Based on these discussions, it is reasonable to propose the following hypothesis:

Hypothesis 2: Excluded firms from countries that have higher norms to support environmental awareness improve carbon footprint more after the exclusion.



3. Research Design
3.1. Variable Measurement
3.1.1. Measurement of Carbon Footprint
This study examines whether the exclusions by the NGPF-G portfolio will improve the excluded firms’ carbon footprints. Nature (www.nature.org) defines a carbon footprint as the total amount of greenhouse gas (GHG) that is generated by our actions. Therefore, we use firms’ total GHG emissions as a proxy for their carbon footprints as suggested in earlier literature (e.g., Baboukardos, 2017; Bolton & Kacperczyk, 2021; Kim et al., 2015; Hossain et al., 2023; Perdichizzi et al., 2024). The LSEG Asset4 database gathers the firm-level GHG emission data from various company disclosures, e.g., sustainability reports, annual reports, corporate websites and filings, which must pass a robust quality check to be considered valid. Moreover, this data is per the GHG Protocol Initiative reporting standards operational boundaries and scopes (Konadu et al., 2022). We take Scope 1 and 2 data from the database for our investigations. Scope 1 refers to reporting a company’s direct emissions from owned or controlled sources. However, Scope 2 refers to the indirect emission from electricity, heat, steam and cooling consumption. Bolton and Kacpeczyk (2021) highlighted that these emissions are more accessible to measure and follow stricter disclosure requirements; hence, data on Scope 1 and 2 have been more systematically reported and accurately estimated. In this paper, we use the sum of Scope 1 & 2 divided by lagged total assets  (CRRatio1) as our primary emission variables. Also, use Scope 1 data (CRRatio2) singly to assess the impact on direct CO2 emission.
3.1.2. Measurement of ESG score
Besides the impact on carbon footprint, this study examines the exclusion effect on firm-level ESG scores. That means whether the NGPF-G exclusion forces the excluded firms to improve their ESG performance. Therefore, our study not only focuses on ‘greenwashing’ but also on the contribution to environmental improvements (Azar et al., 2021) by the excluded firms. To fulfil our objective, we compile the ESG performance rating from LSEG DataStream (ESG-Asset4). Recognized as a primer source of ESG data, the score reflects a comprehensive measure of sustainability based on verifiable reported data in the public domain, covering over 90% of the global market cap across more than 630 ESG metrics (LSEG, 2023). The score measures a company’s relative ESG performance, commitment, and effectiveness across three dimensions or pillars: environmental, social, and governance. Altogether, these dimensions cover ten themes, i.e., resource use, emission and innovation under the environmental pillar; workforce, human rights, community and product responsibility under the social pillar; management, shareholders and CSR strategy under the governance pillar. The Asset4 database has been widely used in earlier studies over decades, e.g., Aouadi and Marsat (2018), Dyck et al. (2019), Dai et al. (2021), and Asimakopoulos et al. (2023), among others. This paper uses three primary ESG variables from the Asset4 database. First is the ESG score (ESGSC), which measures the company’s ESG performance. Second, the ESG combined score (ESGCS) overlays the ESG score with ESG controversies to comprehensively evaluate the company’s sustainability impact and conduct over time (see LSEG, 2023). Third is the environmental pillar score (ENVSC). 
3.1.3. Environmental awareness
In our second hypothesis, we investigate  that the NGPF-G’s exclusions effect  on excluded firms’ carbon footprints and environmental  performance,  will be more substantial for firms  located in countries with high awareness of climate risk . Therefore, we collect the country-level climate risk awareness data from Gallup’s survey (www.gallup.com). We estimate an average climate risk awareness score (CRA) using Gallup’s 2010 and 2019 survey responses to a question – “Do you think that climate change is a very serious threat, a somewhat serious threat, or not a threat at all to the people in this country in the next 20 years?”. Gallup surveyed 111 countries in 2010 and 142 in 2019. In addition to aggregate risk awareness, we capture the perception of climate risk (and its impact)  among different age groups of a country. We compile and apply awareness scores per age clusters from the 2019’s survey responses – 15-29 age (AGE1), 30-49 age (AGE2), 50-64 age (AGE3) and 65+ age (AGE4). 
Our motivation for including climate risk awareness comes from the existing literature, where researchers have stressed that people are becoming more aware of the climate and developing a positive attitude toward environmental matters (Calculli et al., 2021). Similarly, Ehsan et al. (2022) highlighted that community awareness of climate change is a preliminary step for adopting effective sustainability decisions. The connection and impact of an individual’s opinion on business policies are also demonstrated in the ‘Aristotelian approach to business’. According to Aristotle’s remarks, “… it is individual virtue and integrity that counts, and that good corporate and social policies encourage and nourish individual virtue and integrity” (see Solomon, 2004).
3.1.4. Control variables
This study controls several firm-level variables following earlier literature (e.g., Azar et al., 2021; Bolton & Kacperczyk, 2021; Hossain et al., 2023; Perdichizzi et al., 2024; Nguyen & Phan, 2020; Konadu et al., 2022). The financial control variables we include are the natural logarithm of total assets (SIZE), return on assets (ROA), book value to the market value of equity (BM), leverage ratio (LEV), unlevered beta (BETA), the credit rating (RATING), and growth rate (GROWTH). Besides the financial variables, we also control firm-level governance characteristics. Azar et al. (2021) suggest that corporate governance is an alternative way of addressing climate change since a full-scale regulatory solution across countries may face severe friction in coordination. Likewise, the exclusion by the NGPF-G could force the excluded firms to adopt better governance structures that make firms more responsive to investors and take climate risk seriously (see Gordon and Pound, 1993; Carleton et al., 1998; Appel et al., 2016; Azar et al., 2021). The firm-level governance variables we include are the board size (BOARD), board diversity (BDIV), the separation between the CEO and the chairman of the board (CEOSEP), the CEO is a board member (CEOB), the chairman was the ex-CEO (EXCEO), and board independence (BIND).
3.2.  Data and Methodology
The data in this study is obtained from multiple sources. The list of firms excluded between 2000 and 2019 is collected from the NGPF-G website[footnoteRef:3]. However, to observe the exclusion effect, we extended our sample period to 2021, starting from 2000. The carbon emission (i.e., Scope 1 and 2) and ESG data are collected from the LSEG-Asset4 database. ﻿To facilitate the interpretation of carbon emissions across firms of different sizes and operations, we measure each firms’ emissions in tonnes of CO2 scaled by total assets. The institutional ownership, types of institutional holdings, and the number of analysts’ data are compiled from the Institutional Brokers Earning Services (I/B/E/S) of the LSEG database. We use LSEG Datastream to collect all firm-level financial and corporate governance data. As mentioned earlier, the Gallup survey data has been used to gather the country-level climate risk awareness. Finally, we apply the World Bank database for the country-level financial development index and the International Monetary Fund (IMF) for the GDP per capita information. Appendix A1 lists the definition of our variables and the data sources.     [3:  https://www.nbim.no/en/the-fund/responsible-investment/exclusion-of-companies/] 


3.2. Empirical Models 
3.2.1. Exclusion effect on carbon footprint
The elementary objective of this paper is to investigate the effect of exclusion on the carbon footprint of excluded firms. Therefore, we design the following multivariate panel model:
  		(1)
where i indexes firms and t indexes year. The dependent variable  takes two ratios measuring the carbon footprint of an excluded firm, i.e., CRRatio1 and CRRatio2. We also estimate a similar model to examine the impact of exclusion on environmental, social and governance (ESG) and firms firm-level environmental score (ENVSC) to understand the effects of exclusion on environmental performance. Our variable of interest is , which is a dummy variable that takes 1 for the post-exclusion period and 0 otherwise. Since our test firms have been excluded from the NGPF-G portfolio at different periods, hence PostEX is a firm-and-time variant. To isolate the effect of exclusion on the carbon footprint, our empirical model includes a set of firm-level characteristics as control variables,  . We control both financial and governance variables, as discussed in Section 3.1.4, and measure them at the end of the previous period. To account for the confounding forces, we also include a set of year and country dummies. The variables   and  are the year and industry-fixed effects. Finally,  is the i.i.e. error term.
3.2.2. Heterogeneity in Investors’ Holding
Over the last decade, investors have become more concerned about firms’ climate actions. For example, Dyck et al. (2019) found a positive association between institutional holdings and firms’ environmental scores. The significance of firms’ climate actions is further highlighted by Kruger et al. (2020), Jagannathan et al. (2018) and Ramelli et al. (2021), among others. For example, Jagannathan et al. (2018) prove that investors can reduce their portfolio risk by incorporating climate criteria into the investment process. In a similar thought, Kruger et al. (2020) also emphasized that investors consider climate change in their investment decisions. Besides institutional investors, financial analysts also emphasize the importance of environmental accomplishments. For example, Roger (2024) reports that financial analysts are more optimistic about a firm with high ESG scores. Earlier, Fieseler (2011) and Luo et al. (2015) also found the analysts’ interest in firm-level ESG actions. Therefore, we conjecture that  the institutional holdings and the number of analysts coverage could impact the excluded firms to reduce the carbon footprint and improve the ESG performance. We design the following models to test our hypothesis: 
  	(2a)
  		(2b)
where  is carbon ratios (i.e., CRRatio1 and CRRatio2). Similarly,  is the ESG and environmental score (i.e., ESGSC and ENVSC) . .  is the  institutional holding ratio, and  is the number of analyst coverage. A negative coefficient of   and   in equation (2a) and a positive coefficient in equation (2b) will be consistent with the notion that investor holding and analyst coverage force the excluded firms to reduce their carbon footprint and improve environmental actions in the post-exclusion period.
We repeat our regressions (2a) and (2b) using the change (Δ) in holdings of different investors of excluded firms instead of holding ratios. We use banks’ ownership ratio (BANK), insurance company’s ownership (INSURANCE), investment companies’ ownership (INVESTCOM), investment advisors’ ownership (INVSTADV), pension funds and endowments’ ownership (PENSION), Hedge funds and VC’s ownership (HEDVC), and government’s ownership (GOV).
3.2.3. Environmental awareness and exclusion’s effect
To test our hypothesis 2, i.e., the effect of exclusions on carbon footprints and the environment,  will be more substantial for excluded firms  located in high climate risk awareness countries, we include four measures of awareness. These are – the average score of the Gallup Survey 2010 and 2019 (CRA), the age-clustered awareness of the 2019 survey (see section 3.1.3), the average country-level ESG score (CESGS) and the world average of ESG score (WAESG). We estimate the following regression models to test our hypothesis:
	(3)
[bookmark: _Hlk200378162]where EM is our environmental variable, which includes  Carbon ratio (CRRatio 1), CRRatio 2, and environmental score (ENVSC). To avoid confounding effects, we do not estimate a regression that uses ESG as a measure of EM environmental (dependent) variable where country ESG is used as a measure of awareness.  is the country-level environmental awareness and represents four different measures. The other variables are as defined. 
4.0 Results
4.1. Summary statistics and correlations
Summary statistics are presented in Panel A and correlations are displaced in Panel B of Table 1. On average, an excluded firm produces … tonnes pf Scope 1 emissions and .. of Scope 2 emissions. The median value of t Scope 1&2 (CRRatio1)   and Scope 1 (CRRation2) emission intensity is much smaller (about one-third of the mean). The standard deviation is larger – 1.26 and 1.40, respectively. These statistics indicate that there is wide variation in emission intensity, and consistent with Dai et al (2021), the emissions are quite skewed. The excluded firms are large; the average (median) total assets of 15.81 (5.92) and a standard deviation of 1.73. The sample firms are profitable with the mean (median) ROA of 6.27% (4.94%), but they exhibit a wide variability of profits (standard deviation of 7.45%). Both Capex ratio and R&D intensity (ratio of R&D expenditure to Total Revenue) are skewed to the right with the mean (median) values of 0.065 (0.052) and 0.0152 (0.0051), respectively, while 25% of the sample have capex ration and R&D intensity of 0.0265 and 0.0007 respectively. These statistics are slightly better than those of a global sample documented by Dai et al. (2021).
As shown in Panel B, the ESG scores are negatively correlated with CO2 emission variables and as expected, the correlations between the two carbon emission variables are high. In the post-exclusion period, CO2 emissions were reduced and ESG scores increased, providing preliminary evidence that the exclusion changed the behavior of the affected firms. The climate risk awareness variable is positively related to ESG score and negatively related to Scope, suggesting that emission levels are lower in countries that …and have higher ESG scores. Generally, the correlations between our key  and the control variables are low, except for Scope 1 and Scope (1&2). ﻿As expected, Scope 1 is highly correlated with Scope 1&2 with a correlation of 0.99. The correlation coefficient between the composite ESG and ENVSC is high (0.79), yet it is less than 1.00, implying that despite there being an information overlap between them, each may contain unique information.
4.2 Baseline regression results

﻿Extant literature shows that institutional investors apply exclusionary screens based on Scopes 1 & 2 emissions (Choi et al., 2020; Bolton and Kacperczyk (2020). ﻿We start our analysis by examining whether divestment by NGPG-G decreases firms’ carbon emissions. We conduct our baseline analysis using the sum ﻿of Scopes 1 & 2 emissions scaled by total asset as our emission measure in equation 1 and report the results in columns (1) to (3) of Table 3. The dependent variable is Direct emission (Scope 1&2) for the results in columns 1-3 and ESG score for the results in Columns 4-6. Column 1 contains the results of a parsimonious specification with our variable of interest, PostEx, as our independent variable. The coefficient of PostEx is negative and strongly significant at the 1% level. Specification (2) includes firm-level control variables, while specification (3) includes governance variables. The coefficient of interest, PostEx, maintains its sign and significance level across all specifications. These results strongly support our first hypothesis , that the exclusions campaign undertaken by the NGPF-G led to a reduction in  CO2 (Scope 1 & 2) emission levels.
Our CO2 data are missing a significant number of firm-year observations for the test firm in our sample. As a result, we also use the ESG score as our exclusion impact measure. The divestment by the NGPF-G could compel the excluded firms to become more socially responsible. The ESG score is one metric that managers strive to improve with the view to conveying to investors that they are responsible corporate citizens. This assertion is in line with  Freeman’s reputation-building hypothesis (1984), which states that firms engage in socially responsible activities to better communicate with stakeholders. We employ the ESG score as our dependent variable, estimate our baseline regression, and report the results in columns 4-6 of Table 1. Consistent with the hypothesis, the coefficient of PostEx is positive and strongly significant (at 1%) in all the specifications. The results in Table 3 indicate that the exclusion campaign pressure pushes companies to lower emissions, specifically improve their carbon footprints and ultimately improve their ESG score. Therefore, our findings  are consistent with our hypothesis that divestment by the NGPF-G ﻿pushes companies to become more socially responsible. If the objective is to make the divested firms change their business practices, then the exclusions by NGPF-G seem to be effective. Chowdhury  et al. (2025) find that divestment by the NGPF-G increases the cost of equity financing for the excluded firms, which, in effect, may force the excluded firms to take reputation-building actions. Moreover, our results are consistent with the assertion that the management of the excluded firm, realizing that the exclusion affects value, will take actions to improve their firm’s carbon footprint.
As expected, ROA is negatively (positively) related to Scope (1 +2) CO2 emissions (ESG). This suggests that profitable firms have the resources to invest in technology that reduces their emission levels and improves their ESG score. Similarly, firm size is positively (negatively) related to ESG score (direct CO2 emission levels), suggesting that larger firms have the resources to manage their CO2 levels and improve their ESG scores. As expected, we find a negative (positive) relationship between leverage and ESG score (CO2 emission levels). In terms of governance, companies with larger boards tend to exhibit higher levels of CO2 emissions and lower ESG scores (consistent with Barroso et al., ﻿‘Board Gender Diversity Reform and Corporate Carbon Emissions’). Similarly, firms with separate CEO and chairperson positions have lower CO2 and higher ESG, while excluded firms with independent boards have higher ESG scores. Consistent with prior literature (Barroso et al., 2024; Khatri, 2024) , diverse boards have lower CO2 and higher ESG.
4.3. Influence of Institutional Investors and Analysts
﻿This section examines the effects of the information environment on the excluded firms’ behavior. Specifically, we examine the impact of  institutional investors'  holdings and analyst coverage on the excluded firms’ emission behavior. Exclusion by the NGPF-G, the largest ethical fund, leads to correlated exit by other norm-constrained institutional investors. Our descriptive statistics show that institutional investor holdings and analyst coverage in the test firms were reduced in the post-exclusion period. We analyze whether changes in these information environment variables are related to  the improvement in the carbon ratio and ESG score of the excluded firms. We estimate equation 1, introducing institutional investors’ holdings (INST) and analyst coverage (NFAC) variables and interact them with PostEx, and present our results in Table 4.
As expected, the coefficient of INST and NFAC is negative (positive) and statistically significant in the CRRatio (ESG) regression, suggesting that an increase in institutional investors’ holdings and analyst coverage results in a decrease (increase) in carbon emission (ESG). Consistent with the descriptive statistics, the drop in the INST and NFAC is significantly related to the drop and the improvement in the ESG score.
[Fix Table 4 here]. 
4.4. Environmental awareness and exclusion’s effect
To test our hypothesis 2, we examine the effects of exclusions on the firms’ carbon footprints, which we expect will be more substantial for excluded firms  located in high climate risk awareness countries. Calculli et al. (2021) show that people are becoming more aware of the climate risk and developing a positive attitude toward environmental matters. Similarly, Ehsan et al. (2022) highlighted that community awareness of climate change is a preliminary step for adopting effective sustainability decisions. Otchere et al (2025) show countries whose citizens perceive climate change to be a higher threat exert significantly more pressure and stronger regulations on institutional investors, including pension funds, to address climate change. Similarly, in line with the conjecture that such countries penalized environmental malfeasance more strongly, Chowdhury et al. (2025) find that excluded firms from high environmental awareness countries, including those with high ESG scores and the European Union, experience a significant increase in the cost of equity finance than those from low awareness countries.
To test our hypothesis, we include four measures of awareness – the average score of the Gallup Survey 2010 and 2019 (CRA), the age-clustered awareness of the 2019 survey (see section 3.1.3), the average country-level ESG score (CESGS), ESG score relative to the world average of ESG score (WAESG). A higher ESG score reflects actions the country has taken to address climate change, which itself reflects how serious the country considers climate risk as a crisis and has taken mitigating measures. How the country’s ESG score compares to the global average score (ESG/World average ESG) is a relative measure of climate risk awareness. We expect the post-exclusion carbon footprint and environmental actions to be stronger in countries with higher climate risk awareness (CRA). We also include climate risk awareness  score among different age groups in the regression. There is no gainsaying that younger people are more concerned about climate change and its impact than older citizens. To examine whether the age of the population affects the excluded firms’ response, we also include in the regression Age, a dummy variable that takes a value of 1 for the climate risk awareness among the 15-29 and 30-49 age groups and 0 otherwise. We expect citizens in the younger age groups to engage in more climate activism and, therefore, have a higher effect of exclusion in those countries.
To test the hypothesis, we estimate regression 3 and present the results in Table 5. Panel A contains the regression result that uses Gallup’s climate risk awareness measure (CRA). Panel B presents the regression results using the country-level ESG score (CESGS), and Panel C shows results relative to the world average of ESG score (WAESG), together with the age-clustered awareness measure . s.  We find that excluded firms from countries with high awareness of climate risk experienced stronger drops in CO2 emissions and more substantial improvement in  ENV scores. Similar results are obtained when we use countries with high ESG scores and relative ESG scores as our measure of climate awareness. Firms from countries with higher scores experience a significant drop (increase) in CRRatio (ESG). Consistent with our conjecture, we find that  the excluded firms located in countries with younger populations results in a significant reduction (improvement) in the CRRatio (ENVSC) than the excluded firms from countries with older populations. The coefficient of AGE Dummy is significantly negative (positive) in the CRRatio (ESG) regression.
					[Fix Table 5 here]
4.3.  Channels
We conjecture that excluded firms that choose to change course will increase capital expenditure (CAPEX) and research and development (RND) expenses to reduce their carbon footprints. That means CAPEX and RND work as possible channels to improve the excluded firms’ climate actions in the post-exclusion period. Moreover, our inference is that the change of course will be relatively higher in countries with better climate risk awareness. Therefore, first, we design models to examine whether post-exclusion (PostEX) has a positive impact on capital expenditure and R&D expenditures:
											  	(4)
where EXPEN is either  or R&D expenditure of excluded firms;  is the average awareness score based on Gallup’s survey of 2010 and 2019. A positive coefficient of ,  and interaction term  will support our notion that excluded firms increase their capital expenditure and R&D expenditure in the post-exclusion period. The results, presented in Table 6A, show that capital expenditure  and R&D expenditure increased significantly after the exclusion. Columns 3 and 6  show that firms in high-risk awareness countries spend more on CAPEX and R&D expenditure than their counterparts. The coefficient of 0.0306 and 0.0802, respectively, are  strongly significant at 1%. These results suggest that  firms located in high-awareness countries significantly invested in capital expenditure and R&D in an attempt to address the environmental and social concerns that led to their exclusion. These real effects are stronger for excluded firms in climate-high awareness countries as the interaction term PostEx*CRA is positive and strongly significant at the 1% level in both the Capex and R&D regressions. 
Having established that the excluded firms invested significantly in Capex and R&D, we test the moderating effects of CAPEX and RND on the climate actions of excluded firms. The models are as follows:
	  		(5)
where EM, our environmental variable, is Carbon ratio (CRRatio 1), CRRatio 2, ESG score (ESGSC) and environmental score (ENVSC). The variable  represents ΔCAPEX and ΔRND. We use the mean change between the pre-and-post period to eliminate the potential noises in firms’ year-by-year investments. The results are presented in Panel B of Table 6. Excluded firms in high-awareness countries experience a significant drop in CO2 emission and improvement in ESG and ENV scores. The coefficient of CRA is consistently negative (positive) in the CO2 (ESG and ENV) regressions. More importantly for the purpose of this analysis,   the coefficient of ΔCapex and ΔR&D is significantly negative (at 1%) and positive in the CO2 and ESG regressions, respectively The post-exclusion investments in Capital expenditure  and R&D is strongly related to the improvement in CO2 emissions and the excluded firms’ ESG and ENV scores and the effect is more potent for firms  located in countries with higher climate awareness. The control variables maintain their significance and signs. The findings suggest that the NGPF-G’s exclusions influence the affected firms real investment decisions. Our results are consistent with Choi et al. (2020), which provides evidence that divestment campaigns can affect ”firms’ real decisions.
					[Fix Table 6 here]
4.4.  Recency effects
The adoption of UN sustainable development goals (SDGs) by corporations is more critical than ever before (see Silva, 2021; Shen et al., 2024; Mozas-Moral et al., 2021; Nylund et al., 2022; Bose et al., 2024). Firms investing in SDG-related activities can enhance society’s and shareholders’ returns (Shen et al., 2024). For example, meeting these goals would help reduce global GHG emissions by 45 per cent by 2030 from the 2010 level[footnoteRef:4]. Besides, firms can improve their financial performance by directly aligning operating activities with SDGs (Mozas-Moral et al., 2021). Like business organizations, investors face societal and political pressure to address sustainable investment issues (Bauer et al., 2021). For example, Bolton and Kacperczyk (2021) reported that investors are now implementing exclusionary screening based on direct emission intensity. Therefore, given the increased environmental awareness and efforts to mitigate climate risks, we expect the recent exclusions (i.e., post-2015) by the NGPF-G would elicit a more substantial effect than earlier exclusions (i.e., pre-2015). We test our conjecture by splitting the sample into two and creating a dummy variable SDG15 that takes a value of 1 if the exclusion happened after 2015 when the UN Assembly approved the 2030 Agenda for Sustainable Development and 0 otherwise. We present the results in Table 7. Columns 1-4 contain the results of the recency regression where Capex is used as a channel, and Columns 5-8 present the results for the regression where R&D is used as a mediator. We find that the reduction in CO2 emissions and improvement in ESG scores for firms that were excluded from the portfolio of the NGPF-G. have been stronger in the post-SDG adoption period consistent with ….. In addition, The impact of climate risk awareness on the reduction in carbon emissions has been much stronger in recent years after the adoption of the sustainability goals, although the coefficient is not significant in the CR2 regression. The results are consistent, increases in Capex and R&D expenditure have led to a reduction in the Carbon ratio (1 and 2). The coefficients of ΔCAPEX and ΔRND are consistently negative and significant in the carbon ratios regressions and are positive and significant in the ΔESGSC and ΔENVSC regressions.  [4:  https://unstats.un.org/sdgs/report/2021/goal-13/ ] 

				[Fix Table 7 here]
5. Robustness tests
5.1. Propensity Score Matching
Our analysis thus far shows a reduction in CO2 emissions and an improvement in ESG scores for the sample firms after the exclusion. In this section, we analyze the relationship between exclusion and carbon footprint for the test group and the control samples to address the concern that our earlier analysis of the effect of exclusion on the excluded firms’ CO2 emission levels and ESG scores may be capturing some sporadic correlation and not a causal association between exclusions and environmental actions. We construct two distinct control samples. The first set of control firms is drawn from the list of firms that are still in the NGPF-G portfolio (NGFIN), and the other sample consists of firms drawn from firms in the same country as the excluded firms that are not in the NGPF-G portfolio (NGFOUT). The control samples are selected by applying the propensity score-matching (PSM) approach using size, leverage, and growth as covariates and subsequently estimate the following regression model:
								(6)
where  is a dummy variable that takes a value of 1 for the excluded firm and 0 for the control firms (i.e., NGFIN and NFGOUT). We also estimate the regression using ESG and environmental score (ENVS) as our dependent variables. In Panel B, we use Capex and R&D as the dependent variables in the above equation, while results in Panel C are based on changes in the dependent variables used for the results in Panel A. 
The results presented in the first four columns of Column A correspond to the test firms and control sample of firms that are still in the portfolio of NGPF-G. The variable NGFIN  takes a value of 1 for excluded firms and 0 for firms still in the Fund’s portfolio. The next four columns correspond to the test firms, and 1-to-1 matched control sample of firms that are not in the portfolio of NGPF-G. The variable NGFOUT  takes a value of 1 for excluded firms and 0 for the 1-to-1 matched control sample of firms that are not in the portfolio. The last four columns correspond to the test firms and the 2-to-1 matched control sample of firms . The variable EXCL takes a value of 1 for excluded firms and 0 for the matched control sample of two firms, one in and one out   of the NGPF-G portfolio. The coefficient of PostEX is negative in the CO2 (Scope 1 and 2) regressions, suggesting that CO2 emissions have reduced for both the test firms and the control sample. However, the coefficient of EXCL is negative, but more importantly, the interaction terms PostEx*NGFIN and PostEx*NGFOUT are negative and strongly significant (at 1% level). These PSM-based results indicate that the Scope 1 and 2 levels of excluded firms decreased significantly after the divestment, beyond any general trend occurring in the industry or country. Thus, our results of a reduction in the test firms’ CO2 levels can be attributed to the exclusion event. 
We have shown that the excluded firm increased investment in capital expenditure  and R&D after the exclusion, which led to a reduction in CO2 emissions. To ensure that the documented increase in CAPEX  and R&D is not due to industry-wide or general trends in capital  investment, we re-estimate equation 4, introducing a dummy variable ExcluDum  and interacting with PostEX and presenting the results in Panel B. The first two columns contain regressions that show the investment of the test firms relative to that of the control sample that is still in the portfolio of the NGPG-G. The test firm invests less in capital expenditure and R&D than the counterparts still in the Fund’s portfolio. However, the test firms significantly increased their capital  and R&D investment more than the control sample after the exclusion in countries  with high climate awareness. The interaction terms of 0.0204 and 0.005 for capex and R&D are significantly at 1%. The results in columns 3 and 4 compare the investment in CAPEX and R&D for the test firms and a control sample (1-for-1) of the firm from the same industry and country as the test firm but not in the portfolio, while the results in columns 5 and 6 contain regressions that show the investment of the test firms relative to that of the control sample (2-for-1)  that are one out and one  in the portfolio of the NGPG-G. We find a similar trend, that  the test firms invested more in CAPEX  and R&D than the control sample. Therefore, the results further confirm  that the increase in capital expenditure and R&D that we documented for the test firms is  not due to industry-wide trends but is  induced by the post-exclusion actions undertaken by the firms.
				[Fix Table 8 here]
5.2. Addressing potential endogeneity
Thus far, we have found evidence  supporting the conjecture that the excluded firms reduced their carbon footprints and  became more environmentally accountable after being excluded from the NGPF-G portfolio. However, one may argue that our empirical results are subject to endogeneity problems due to the influence of some unobserved factors. Furthermore, a firm’s decision to engage in lower emissions and better ESG performance may not be independent of the exclusion decision, thus raising another concern of possible reverse causality. To address this concern, we separately include additional firm-level variables to mitigate the omitted variable bias problem and report the results for only the CRRatio2 and ESG regressions in Table 9 to conserve space.[footnoteRef:5] The results of Model 1, which includes the size of CEO compensation (EXCOM) are reported in columns 1 and 2; Model 2 includes the country-level financial development index (FDIN), and the results are presented in columns 3 and 4. Finally, the log of GDP per capita in US dollars (GPC) is used in Model 3, and the results are presented in columns 5 and 6. Consistent with our baseline results, the coefficient of PostEX is consistently negative (positive) and significant at 1% for  CRratio 1 (ESG) regression with the addition of these additional variables. [5:  The results for CR1 and EVSC are similar and are available upon request.] 

					[Fix Table 9 here]

5.3. Placebo test
﻿Prior studies, including Bolton and Kacperczyk (2021), Choi, Gao, and Jiang (2020), and Gibson and Krueger (2018), show that the aggregate carbon ratio is generally lower over time. The downward trend coincides with the rapid growth of fossil fuel divestment campaigns in 2015 and the adoption of the Paris Agreement. ﻿To alleviate the concern that our main results are driven by unobservable heterogeneity before the exclusions, we conduct a placebo test by using a placebo date of five years before the exclusion date. The pseudo-pretreatment period is three years before the placebo date, and the pseudo-post-treatment period is three years after the placebo date. We replace PostEX with Placebo EX in Eq (1). Placebo EX is defined as a dummy variable equal to one pseudo-post-treatment period and for the zero pseudo-pretreatment period. We then re-estimate Eq. (1), and the results are reported in Table 10. Our results suggest that the pseudo-exclusion event has no significant impact on CO2 emissions or ESG of the test firms, as the coefficient is not significant in any of the regressions. The results of the placebo test alleviate the concern that the baseline results are driven by random shocks.
					[Fix Table 10 here]
6. Conclusion
﻿In the past few decades, institutional investors have faced societal and political pressure to address sustainable investment issues. The Norwegian Government Pension Fund Global (NGPF-G), the world’s largest sovereign wealth investor, has divested many firms from its portfolio over carbon emissions and other concerns. Given NGPF-G's high-profile global status as the world’s largest SWF with a special focus on environmental and ethical investing, exclusions by the NGPF-G provide new information about the affected firms as being bad environmental actors. The exclusion can send a powerful signal to other investors. In this era of increased environmental awareness and efforts to mitigate climate risks, exclusions by such a high-profile investor can compel the excluded firms to change their behavior. We examine whether divestment by NGFP-G, the world’s largest high-profile SWF, exerts pressure on the excluded firms to adopt more sustainable business practices.
We find that excluded firms experience a decrease in the aggregate carbon ratio after the exclusion, and the effects are more pronounced for excluded firms from countries where individuals are more aware of climate risks. Also, recent exclusions (i.e., post-2015) by the NGPF-G elicit a more substantial effect than earlier exclusions (i.e., pre-2015). The exclusion also induced changes in the affected firms' real decisions, as we find that the reduction in carbon emissions is associated with higher investment in capital expenditures and R&D expenses. The changes in the behavior of the affected firms were more pronounced after 2015, which ushered in an era of increased environmental awareness and efforts to mitigate climate risks. Thus, our results show that exclusions by NGPF-G are not opportunistic virtue signaling actions taken by the NGPF-G, but they change the behavior of the excluded firms and push them to become more socially responsible. Our results are robust in  controlling for industry factors, correcting for potential omitted variable bias and ensuring that our findings are not due to random shocks.
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Table: 1
Panel A: Descriptive statistics – Test firms
	Variables
	Mean
	SD
	Mean of percentile distributions

	
	
	
	p25
	p50
	p75
	p95

	Firm-level variables
	
	
	
	
	

	CRRatio1
	0.8347
	1.2613
	0.0293
	0.3054
	1.1739
	3.0683

	CRRatio2
	0.9449
	1.4001
	0.0129
	0.3580
	1.2703
	3.5281

	ESGSC
	50.3691
	20.8092
	35.1000
	49.8400
	67.4900
	82.6900

	ENVSC
	49.0663
	26.6907
	29.0600
	50.2100
	71.4300
	88.6600

	CAPEX
	0.0652
	0.0593
	0.0265
	0.0520
	0.0831
	0.1712

	RND
	0.0152
	0.0263
	0.0007
	0.0051
	0.0134
	0.0711

	SIZE
	15.8122
	1.7274
	14.6909
	15.9177
	17.1306
	18.3132

	ROA
	6.2690
	7.4506
	2.8600
	4.9350
	8.6050
	19.3600

	LEV
	0.6618
	0.2656
	0.5039
	0.6713
	0.7867
	1.0454

	GROWTH
	0.1011
	0.3020
	-0.0364
	0.0556
	0.1667
	0.5385

	BOARD
	11.8159
	3.5148
	9.0000
	11.0000
	14.0000
	19.0000

	BDIV
	14.3833
	11.5987
	5.2600
	14.2900
	22.2200
	33.3300

	CEOSEP
	0.3984
	0.4897
	0.0000
	0.0000
	1.0000
	1.0000

	CEOB
	0.9192
	0.2727
	1.0000
	1.0000
	1.0000
	1.0000

	EXCEO
	0.2944
	0.4559
	0.0000
	0.0000
	1.0000
	1.0000

	BIND
	0.6578
	0.4746
	0.0000
	1.0000
	1.0000
	1.0000

	INST
	0.2794
	0.4435
	0.0000
	0.0000
	1.0000
	1.0000

	NFAC
	11.2713
	7.3684
	5.0000
	10.2500
	16.8333
	24.1667

	Other Variables
	
	
	
	
	
	

	CRA
	53.4426
	15.4629
	48.1067
	55.0967
	65.3867
	73.5200

	AGE1
	51.6494
	13.5640
	39.0000
	59.0000
	59.0000
	72.0000

	AGE2
	49.3312
	13.9076
	37.0000
	50.0000
	56.0000
	78.0000

	AGE3
	47.7987
	16.3864
	39.0000
	47.0000
	61.0000
	72.0000

	AGE4
	42.0065
	15.6745
	35.0000
	41.0000
	48.0000
	67.0000

	WAESG
	47.8630
	16.3960
	35.9867
	45.4466
	61.0320
	76.4741

	EXCOM
	3.2717
	20.3610
	0.4018
	1.4090
	3.1092
	8.0952

	FDIN
	0.7172
	0.1981
	0.5243
	0.7887
	0.9026
	0.9141

	GPC
	9.7564
	1.2961
	8.9892
	10.3728
	10.7620
	11.0478


Panel B: Correlation Matrix – Test Firms
	
	CRRatio1
	CRRatio2
	ESGSC
	ENVSC
	PostEX
	CAPEX
	RND
	INST
	NFAC
	CAR
	WAESG

	CRRatio1
	1.00
	
	
	
	
	
	
	
	
	
	

	CRRatio2
	0.99
	1.00
	
	
	
	
	
	
	
	
	

	ESGSC
	-0.23
	-0.24
	1.00
	
	
	
	
	
	
	
	

	ENVSC
	-0.19
	-0.20
	0.79
	1.00
	
	
	
	
	
	
	

	PostEX
	-0.19
	-0.17
	0.14
	0.13
	1.00
	
	
	
	
	
	

	CAPEX
	-0.26
	-0.23
	0.11
	0.12
	0.26
	1.00
	
	
	
	
	

	RND
	-0.31
	-0.29
	0.10
	0.09
	0.05
	0.32
	1.00
	
	
	
	

	INST
	-0.03
	-0.02
	0.10
	0.05
	0.01
	0.20
	0.04
	1.00
	
	
	

	NFAC
	-0.18
	-0.16
	0.29
	0.30
	0.08
	0.18
	0.02
	-0.03
	1.00
	
	

	CAR
	-0.26
	-0.25
	0.26
	0.10
	-0.18
	0.06
	0.03
	-0.03
	0.10
	1.00
	

	WAESG
	-0.22
	-0.24
	0.78
	0.64
	-0.04
	0.11
	0.17
	-0.03
	0.29
	0.38
	1.00



Table 2: Non-parametric test of mean equality
Panel A: Pre- versus post-exclusion mean difference of the test sample
	Variable
	Mean of Pre-exclusion period
	Mean of post-exclusion period 
	Difference 
(Post – Pre)
	t-statistics

	Scope 1&2
	15.6654
	15.0953
	-0.5701
	-3.55

	Scope 1
	15.7684
	14.6729
	-1.0955
	-6.49

	CRRatio1
	1.1521
	0.7053
	-0.4468
	-4.54

	CRRatio2
	1.4276
	0.6932
	-0.7344
	-7.51

	ESGSC
	43.6633
	56.9379
	13.2746
	14.44

	CAPEX
	0.4649
	0.7661
	0.3012
	16.07

	RND
	0.1431
	0.1641
	0.0210
	2.50

	INST
	0.3038
	0.2684
	-0.0354
	-1.90

	NFAC
	12.4437
	10.6738
	-1.7699
	-6.04


Panel B: Difference in Mean Test firms versus Control sample One (still in the portfolio of NGPF-G)
	Variable
	Pre-exclusion 
(Test– Control)
	Post-exclusion 
(Test– Control)
	Difference
(Post – Pre)
	t-statistics

	Scope 1&2
	2.1048
	1.2347
	-0.8701
	-7.16

	Scope 1
	2.6439
	1.3485
	-1.2954
	-6.89

	CRRatio1
	0.8142
	0.3571
	-0.4571
	-5.72

	CRRatio2
	1.0820
	0.3686
	-0.7134
	-8.58

	ESGSC
	-2.8601
	12.4144
	15.2745
	12.16

	CAPEX
	-0.2540
	0.1472
	0.4012
	3.51

	RND
	-0.1851
	-0.1241
	0.0610
	2.36

	INST
	-0.0059
	-0.0454
	-0.0395
	-1.92

	NFAC
	3.6478
	1.9679
	-1.6799
	-10.21


Panel C: Difference in Mean: Test firms versus Control sample Two (Not in the NGPF-G portfolio)
	
	Pre-exclusion 
(Test– Control)
	Post-exclusion 
(Test– Control)
	Difference
(Post – Pre)
	t-statistics

	Scope 1&2
	1.8945
	1.2245
	-0.6700
	-5.28

	Scope 1
	2.5970
	1.4015
	-1.1955
	-8.46

	CRRatio1
	0.8512
	0.3845
	-0.4667
	-6.43

	CRRatio2
	1.0845
	0.3401
	-0.7444
	-7.63

	ESGSC
	1.8625
	16.1371
	14.2746
	14.41

	CAPEX
	-0.5460
	-0.2548
	0.2912
	5.06

	RND
	0.0027
	0.0337
	0.0310
	1.26

	INST
	0.0230
	-0.0224
	-0.0454
	-1.33

	NFAC
	5.0859
	3.5160
	-1.5699
	-12.71
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Table: 3 report results for CR Ratio 1 and ESGSC 
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	Variables
	CRRatio1
	CRRatio1
	CRRatio1
	CRRatio2
	CRRatio2
	CRRatio2
	ESGSC
	ESGSC
	ESGSC
	ENVSC
	ENVSC
	ENVSC

	PostEX
	-0.8576***
	-0.7089***
	-0.6919***
	-1.0769***
	-0.9032***
	-0.8881***
	13.4235***
	8.7611***
	10.2812***
	13.4669***
	8.7640***
	10.0192***

	
	(0.1134)
	(0.1161)
	(0.1254)
	(0.2413)
	(0.2394)
	(0.1270)
	(1.5020)
	(1.4485)
	(1.4390)
	(1.9088)
	(1.8101)
	(1.9092)

	SIZEt-1
	
	-0.1169***
	-0.2240***
	
	-0.1106***
	-0.2179***
	
	6.4043***
	6.4646***
	
	8.2800***
	7.9042***

	
	
	(0.0326)
	(0.0389)
	
	(0.0314)
	(0.0383)
	
	(0.4450)
	(0.5396)
	
	(0.5607)
	(0.6857)

	ROAt-1
	
	-0.0171***
	-0.0249***
	
	-0.0186**
	-0.0217***
	
	0.5733***
	0.5262***
	
	0.5976***
	0.5869***

	
	
	(0.0062)
	(0.0075)
	
	(0.0092)
	(0.0076)
	
	(0.0861)
	(0.0929)
	
	(0.1018)
	(0.1116)

	BMt-1
	
	0.2867***
	0.1614*
	
	0.2342*
	0.1680**
	
	-2.8831***
	-2.8258***
	
	-3.4896***
	-2.1867**

	
	
	(0.0905)
	(0.0902)
	
	(0.1207)
	(0.0694)
	
	(0.8070)
	(0.7787)
	
	(0.9420)
	(1.0010)

	LEVt-1
	
	0.5036***
	0.6287***
	
	0.7579***
	0.9247***
	
	-0.4970***
	-0.7247***
	
	-0.4668***
	-0.6173***

	
	
	(0.1881)
	(0.2121)
	
	(0.2216)
	(0.2446)
	
	(0.1706)
	(0.1950)
	
	(0.1624)
	(0.1932)

	BETAt-1
	
	0.4191***
	0.4059***
	
	0.3996***
	0.3261***
	
	-0.2677
	-0.4103
	
	-1.9531*
	-2.3091**

	
	
	(0.0596)
	(0.0622)
	
	(0.1221)
	(0.0653)
	
	(0.7514)
	(0.8099)
	
	(1.0210)
	(1.1433)

	RATINGt-1
	
	-0.0093
	-0.0122
	
	-0.0252
	-0.0265
	
	0.0837
	0.0292
	
	0.3399*
	0.0913

	
	
	(0.0194)
	(0.0211)
	
	(0.0228)
	(0.0217)
	
	(0.1616)
	(0.1772)
	
	(0.2033)
	(0.2301)

	GROWTHt-1
	
	0.0645
	0.2534
	
	0.5318**
	0.5212**
	
	-6.4430***
	-5.5231***
	
	-6.1893**
	-5.8741**

	
	
	(0.2445)
	(0.2693)
	
	(0.2352)
	(0.2460)
	
	(1.9037)
	(1.9518)
	
	(2.4178)
	(2.4830)

	BOARDt-1
	
	
	0.0651***
	
	
	0.0811***
	
	
	-0.6451**
	
	
	-0.4895***

	
	
	
	(0.0239)
	
	
	(0.0234)
	
	
	(0.2761)
	
	
	(0.1738)

	BDIVt-1
	
	
	-0.0132**
	
	
	-0.0104**
	
	
	0.3434***
	
	
	0.2084***

	
	
	
	(0.0054)
	
	
	(0.0051)
	
	
	(0.0431)
	
	
	(0.0563)

	CEOSEPt-1
	
	
	-0.5629***
	
	
	-0.2439
	
	
	6.5514***
	
	
	8.4499***

	
	
	
	(0.1511)
	
	
	(0.1736)
	
	
	(1.8986)
	
	
	(2.4553)

	CEOBt-1
	
	
	0.6169***
	
	
	0.4424*
	
	
	-1.3188
	
	
	-1.5380

	
	
	
	(0.2274)
	
	
	(0.2282)
	
	
	(1.7269)
	
	
	(2.1126)

	EXCEOt-1
	
	
	-0.1203
	
	
	-0.0207
	
	
	2.7914
	
	
	5.9247**

	
	
	
	(0.1506)
	
	
	(0.1668)
	
	
	(1.9025)
	
	
	(2.4686)

	BINDt-1
	
	
	-0.1354
	
	
	-0.0066
	
	
	3.2116***
	
	
	1.4827

	
	
	
	(0.1365)
	
	
	(0.1338)
	
	
	(1.0161)
	
	
	(1.3129)

	Intercept
	1.1715
	2.2129***
	3.6304***
	0.4148**
	3.7259**
	3.4399***
	5.7980***
	-2.1235***
	-6.2864***
	2.2420***
	-5.7231***
	-9.0185***

	
	(0.9578)
	(0.5608)
	(0.6642)
	(0.2009)
	(1.5478)
	(0.6115)
	(0.6191)
	(0.1692)
	(0.6876)
	(0.1649)
	(0.5024)
	(1.8426)

	Observation
	1,894
	1,859
	1,770
	1,421
	1,384
	1,307
	1,843
	1,753
	1,634
	1,843
	1,753
	1,634

	Adj R2
	0.0635
	0.1242
	0.1755
	0.0897
	0.1411
	0.1758
	0.1175
	0.2694
	0.3257
	0.1191
	0.2670
	0.2792

	Time FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Cluster id
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes




Table: 4
	
	(1)
	(2)
	(3)
	(4)

	Variables
	CRRatio1
	CRRatio2
	ESGSC
	ENVSC

	
	
	
	
	

	INSTt-1
	-1.4811***
	-1.4617***
	2.2998***
	1.7039***

	
	(0.1968)
	(0.1867)
	(0.5775)
	(0.2427)

	NFACt-1
	-0.0261**
	-0.0187**
	0.5726***
	0.7075***

	
	(0.0096)
	(0.0097)
	(0.1026)
	(0.1372)

	PostEX*INSTt-1
	1.2457***
	1.3642***
	-0.2862***
	-0.9310***

	
	(0.1935)
	(0.1954)
	(0.0762)
	(0.0510)

	PostEX*NFACt-1
	0.0455***
	0.0549***
	-0.4870***
	-0.5144***

	
	(0.0177)
	(0.01499)
	(0.0812)
	(0.1074)

	Intercept
	-0.9618**
	-1.0474**
	2.5371***
	-2.8534***

	
	(0.3925)
	(0.4812)
	(0.6430)
	(0.4857)

	Observations
	1,331
	1,041
	1,331
	1,331

	Adj R2
	0.1777
	0.3438
	0.6706
	0.5818

	Controls
	Yes
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes







Table: 5A
	
	(1)
	(2)
	(3)

	Variables
	ΔCRRation1
	ΔCRRation2
	ΔENVSC

	
	
	
	

	CRA
	-0.2150***
	-0.1198***
	0.4633***

	
	(0.0141)
	(0.0130)
	(0.0715)

	ΔINSTt-1
	2.6810***
	5.4525*
	-5.5267***

	
	(0.4536)
	(0.9804)
	(1.9037)

	ΔNFACt-1
	0.0434***
	0.1266***
	-2.3343***

	
	(0.0121)
	(0.0453)
	(0.3295)

	CRA* ΔINSTt-1
	-0.2359***
	-0.0831**
	0.7857*

	
	(0.0446)
	(0.0401)
	(0.4580)

	CRA*ΔNFACt-1
	-0.0106***
	-0.0114***
	0.0113***

	
	(0.0002)
	(0.0007)
	(0.0057)

	Intercept
	1.0013***
	0.1484
	1.0595

	
	(0.3436)
	(0.6507)
	(1.5441)

	Observations
	1,462
	1,053
	1,462

	Adj R2
	0.2664
	0.3245
	0.5457

	Control variables
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes






Table: 5B
	
	(1)
	(2)
	(3)

	Variables
	ΔCRRatio1
	ΔCRRatio2
	ΔENVSC

	CESGS
	-0.1170***
	-0.1068**
	0.1405***

	
	(0.0029)
	(0.0029)
	(0.0489)

	ΔINSTt-1
	0.7016***
	2.9427***
	-4.9711***

	
	(0.2444)
	(0.8460)
	(0.7896)

	ΔNFACt-1
	0.5454***
	0.1021***
	-0.6144***

	
	(0.0110)
	(0.0333)
	(0.1809)

	CESGS* ΔINSTt-1
	-0.0707***
	-0.0365***
	0.2584***

	
	(0.0046)
	(0.0122)
	(0.1059)

	CESGS*ΔNFACt-1
	-0.0259***
	-0.0104***
	0.0259***

	
	(0.0002)
	(0.0004)
	(0.0051)

	Intercept
	-0.8094*
	1.0911*
	-1.5237

	
	(0.4832)
	(0.6460)
	(1.6645)

	Observations
	1,434
	1,095
	1,434

	Adj R2
	0.2004
	0.2760
	0.5528

	Controls
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes




Table: 5C
	
	(1)
	(2)
	(3)

	Variables
	ΔCRRatio1
	ΔCRRatio2
	ΔENVSC

	ΔINSTt-1
	1.2650***
	2.5745***
	-1.5427***

	
	(0.3556)
	(0.8760)
	(0.4714)

	ΔNFACt-1
	0.0426**
	0.0672**
	-0.4331***

	
	(0.0166)
	(0.0279)
	(0.0306)

	WAESG
	-0.0853***
	-0.0652***
	0.1293***

	
	(0.0019)
	(0.0028)
	(0.0529)

	AGEDummy
	-0.4505***
	-0.3705**
	8.2498***

	
	(0.0990)
	(0.1517)
	(2.2095)

	WAESG*ΔINSTt-1
	-0.0159**
	-0.0325**
	0.2352***

	
	(0.0065)
	(0.0132)
	(0.0146)

	WAESG*ΔNFACt-1
	-0.0010***
	-0.0012***
	0.0320***

	
	(0.0002)
	(0.0004)
	(0.0057)

	Intercept
	0.9254*
	2.1946***
	6.0441***

	
	(0.5188)
	(0.7009)
	(1.9466)

	Observations
	1,462
	1,191
	1,462

	Adj R2
	0.2170
	0.2846
	0.5769

	Control variables
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
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Table: 6A
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Variables
	CAPEX
	CAPEX
	CAPEX
	RND
	RND
	RND

	
	
	
	
	
	
	

	PostEX
	0.0234***
	0.0694***
	0.0439***
	0.1058***
	0.0850***
	0.0830***

	
	(0.0030)
	(0.0078)
	(0.0097)
	(0.0021)
	(0.0053)
	(0.0065)

	CRA
	
	0.0410***
	0.0306***
	
	0.0901***
	0.0802***

	
	
	(0.0001)
	(0.0001)
	
	(0.0001)
	(0.0001)

	PostEX*CRA
	
	0.0309***
	0.0204***
	
	0.0313***
	0.0202***

	
	
	(0.0001)
	(0.0002)
	
	(0.0001)
	(0.0001)

	Intercept
	0.0651***
	0.1242***
	0.0989***
	0.0158***
	0.0081*
	0.0253

	
	(0.0044)
	(0.0072)
	(0.0194)
	(0.0041)
	(0.0048)
	(0.0156)

	Observations
	2,998
	2,998
	1,460
	1,402
	1,402
	1,314

	Adj R2
	0.0869
	0.1371
	0.2412
	0.0712
	0.1451
	0.2103

	Control
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes





Table 6B
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Variables
	ΔCRRatio1
	ΔCRRatio2
	ΔESGSC
	ΔENVSC
	ΔCRRatio1
	ΔCRRatio2
	ΔESGSC
	ΔENVSC

	
	
	
	
	
	
	
	
	

	CRA
	-0.1206***
	-0.1231***
	0.1810**
	0.1660*
	-0.0191***
	-0.0152***
	0.1298**
	0.1761***

	
	(0.0141)
	(0.0160)
	(0.0719)
	(0.0870)
	(0.0034)
	(0.0038)
	(0.0522)
	(0.0613)

	ΔCAPEX
	-0.4651***
	-0.7583***
	3.1569***
	2.9040***
	
	
	
	

	
	(0.0409)
	(0.0207)
	(0.3357)
	(0.2045)
	
	
	
	

	ΔRND
	
	
	
	
	-0.5923***
	-0.8246***
	1.4569***
	1.4781**

	
	
	
	
	
	(0.0451)
	(0.0437)
	(0.3709)
	(0.7106)

	ΔINSTt-1
	1.6399***
	1.6783***
	-1.2284***
	-3.6611***
	1.9813***
	1.1704***
	-3.4530**
	-1.9365***

	
	(0.4642)
	(0.3001)
	(0.3900)
	(0.8893)
	(0.4540)
	(0.1396)
	(0.8313)
	(0.3956)

	CRA* ΔCAPEX
	-0.1128***
	-0.3161**
	4.7618***
	4.5935***
	
	
	
	

	
	(0.0385)
	(0.1260)
	(0.7300)
	(0.9566)
	
	
	
	

	CRA* ΔRND
	
	
	
	
	-0.1538**
	0.2298***
	1.4901***
	2.6047***

	
	
	
	
	
	(0.0714)
	(0.0869)
	(0.2421)
	(0.5768)

	Intercept
	0.8824**
	1.2326*
	2.5423***
	-1.9611
	0.8083**
	0.0964
	1.1317
	-1.3546

	
	(0.3807)
	(0.7408)
	(0.8033)
	(1.8031)
	(0.3568)
	(0.6908)
	(1.0874)
	(1.5381)

	Observations
	1,462
	1,053
	1,462
	1,462
	1,462
	1,053
	1,462
	1,462

	Adj R2
	0.2539
	0.3587
	0.5676
	0.4691
	0.2599
	0.3501
	0.5089
	0.4251

	Control
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes







Table: 7
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Variables
	ΔCRRatio1
	ΔCRRatio2
	ΔESGSC
	ΔENVSC
	ΔCRRatio1
	ΔCRRatio2
	ΔESGSC
	ΔENVSC

	
	
	
	
	
	
	
	
	

	CRA
	-0.0994***
	-0.0838***
	0.3686***
	0.2615*
	-0.0822***
	-0.0606***
	0.1770**
	0.2419**

	
	(0.0161)
	(0.0101)
	(0.1251)
	(0.1479)
	(0.0133)
	(0.0112)
	(0.0884)
	(0.1026)

	SDG15
	-0.1344***
	-0.5135*
	7.3582***
	6.3460***
	-0.7642***
	-0.1358*
	4.6808***
	5.4484***

	
	(0.0590)
	(0.2686)
	(1.7954)
	(1.3227)
	(0.1730)
	(0.0785)
	(1.6161)
	(1.9637)

	ΔCAPEX
	-0.1962**
	-0.6006***
	1.5570***
	2.7783***
	
	
	
	

	
	(0.0839)
	(0.0596)
	(0.4837)
	(0.2818)
	
	
	
	

	ΔRND
	
	
	
	
	-0.7031***
	-1.9490**
	2.7338***
	2.1726***

	
	
	
	
	
	(0.1819)
	(0.7990)
	(0.8066)
	(0.6711)

	SDG15* ΔCAPEX
	-3.8113***
	-1.6156***
	7.4174***
	7.9420***
	
	
	
	

	
	(0.9042)
	(0.2994)
	(0.6992)
	(0.7116)
	
	
	
	

	SDG15*ΔRND
	
	
	
	
	-0.3716***
	-0.5763**
	3.7265***
	3.2335***

	
	
	
	
	
	(0.0944)
	(0.2851)
	(0.8218)
	(0.1171)

	SDG15* CRA
	-0.1411***
	-0.0120
	0.2567**
	0.2674**
	-0.2389***
	-0.0167
	0.3863***
	0.4625***

	
	(0.0070)
	(0.0122)
	(0.1088)
	(0.1306)
	(0.0061)
	(0.0125)
	(0.1006)
	(0.1195)

	
	
	
	
	
	
	
	
	

	Observations
	1,462
	1,053
	1,462
	1,462
	1,462
	1,053
	1,462
	1,462

	Adj R2
	0.2955
	0.2675
	0.5915
	0.4908
	0.2451
	0.2594
	0.5023
	0.4186

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes






Table: 8A
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	Variables
	CRRatio1
	CRRatio2
	ESGSC
	ENVSC
	CRRatio1
	CRRatio2
	ESGSC
	ENVSC
	CRRatio1
	CRRatio2
	ESGSC
	ENVSC

	
	
	
	
	
	
	
	
	
	
	
	
	

	PostEX
	-0.6919***
	-0.8881***
	10.2812***
	10.0192***
	-0.6821***
	-0.8635***
	10.3113***
	10.0091***
	-0.7107***
	-0.8354***
	9.7691***
	8.4250***

	
	(0.1254)
	(0.1270)
	(1.4390)
	(1.9092)
	(0.1202)
	(0.1258)
	(1.4568)
	(1.9489)
	(0.1297)
	(0.1302)
	(1.3921)
	(2.0446)

	NGFIN
	-0.5389***
	-0.6018***
	0.9946
	0.1067
	
	
	
	
	
	
	
	

	
	(0.0587)
	(0.0581)
	(0.7349)
	(1.0365)
	
	
	
	
	
	
	
	

	NGFOUT
	
	
	
	
	-0.4839***
	-0.5528***
	0.8126
	1.3536
	
	
	
	

	
	
	
	
	
	(0.0490)
	(0.0554)
	(0.7954)
	(1.0951)
	
	
	
	

	EXCL
	
	
	
	
	
	
	
	
	-0.5071***
	-0.5804***
	0.2162
	0.3623

	
	
	
	
	
	
	
	
	
	(0.0485)
	(0.0499)
	(0.6298)
	(0.8744)

	PostEX*NGFIN
	-0.5605***
	-0.7712***
	8.4653***
	7.8540***
	
	
	
	
	
	
	
	

	
	(0.1271)
	(0.1307)
	(1.5934)
	(2.2457)
	
	
	
	
	
	
	
	

	PostEX*NGFOUT
	
	
	
	
	-0.4263***
	-0.6326***
	9.0933***
	11.0297***
	
	
	
	

	
	
	
	
	
	(0.1196)
	(0.1157)
	(1.0123)
	(1.3464)
	
	
	
	

	PostEX*EXCL
	
	
	
	
	
	
	
	
	-0.7019***
	-0.9332***
	3.6295***
	3.7099***

	
	
	
	
	
	
	
	
	
	(0.0541)
	(0.0571)
	(0.7833)
	(1.0462)

	Intercept
	4.6154***
	4.5146***
	-6.5096***
	-6.7159***
	4.6154***
	4.5146***
	-6.5096***
	-6.7159***
	4.6154***
	4.5146***
	-6.5096***
	-6.7159***

	
	(0.6354)
	(0.6406)
	(0.7478)
	(1.0089)
	(0.6354)
	(0.6406)
	(0.7478)
	(1.0089)
	(0.6354)
	(0.6406)
	(0.7478)
	(1.0089)

	Observations
	1,246
	1,026
	2,307
	2,307
	1,232
	1,011
	2,225
	2,225
	1,591
	1,186
	3,098
	3,098

	Adj R2
	0.1755
	0.1758
	0.3257
	0.2792
	0.1755
	0.1758
	0.3257
	0.2792
	0.1755
	0.1758
	0.3257
	0.2792

	Control
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes








Table: 8B
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Variables
	CAPEX
	RND
	CAPEX
	RND
	CAPEX
	RND

	
	
	
	
	
	
	

	PostEX
	0.0339***
	0.0115*
	0.0274***
	0.0205***
	0.0264***
	0.0129**

	
	(0.0089)
	(0.0063)
	(0.0086)
	(0.0069)
	(0.0081)
	(0.0054)

	CRA
	0.0305***
	0.0106***
	0.0203***
	0.0202***
	0.0204***
	0.0105***

	
	(0.0001)
	(0.0003)
	(0.0001)
	(0.0001)
	(0.0001)
	(0.0003)

	NGFIN
	-0.0143***
	-0.0137
	
	
	
	

	
	(0.0018)
	(0.0090)
	
	
	
	

	NGFOUT
	
	
	0.0090***
	0.0122***
	
	

	
	
	
	(0.0027)
	(0.0017)
	
	

	EXCL
	
	
	
	
	-0.0018
	-0.0078*

	
	
	
	
	
	(0.0015)
	(0.0044)

	PostEX*CRA*NGFIN
	0.0204***
	0.0054***
	
	
	
	

	
	(0.0002)
	(0.0001)
	
	
	
	

	PostEX*CRA*NGFOUT
	
	
	0.0132***
	0.0112***
	
	

	
	
	
	(0.0001)
	(0.0001)
	
	

	PostEX*CRA*EXCL
	
	
	
	
	0.0102***
	0.0121***

	
	
	
	
	
	(0.0001)
	(0.0001)

	Intercept
	0.0989***
	0.0253
	0.0989***
	0.0283*
	0.0989***
	0.0253

	
	(0.0194)
	(0.0156)
	(0.0194)
	(0.0159)
	(0.0194)
	(0.0156)

	Observations
	2,349
	1,129
	2,276
	1,048
	3,165
	1,456

	Adj R2
	0.2412
	0.2103
	0.2412
	0.1960
	0.2412
	0.2103

	Control
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Time FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes






Table: 9 
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Variables
	CRRatio2
	ESGSC
	CRRatio2
	ESGSC
	CRRatio2
	ESGSC

	PostEX
	-0.9994***
	9.4020***
	-0.8607***
	9.9473***
	-0.7922***
	10.0632***

	
	(0.1437)
	(1.4990)
	(0.1311)
	(1.4733)
	(0.1340)
	(1.4793)

	SIZEt-1
	-0.1990***
	5.3793***
	-0.1974***
	6.3514***
	-0.1756***
	6.4277***

	
	(0.0432)
	(0.5742)
	(0.0391)
	(0.5388)
	(0.0394)
	(0.5385)

	ROAt-1
	-0.0237***
	0.4279***
	-0.0253***
	0.5731***
	-0.0293***
	0.5488***

	
	(0.0082)
	(0.1013)
	(0.0084)
	(0.0976)
	(0.0088)
	(0.0972)

	BMt-1
	0.1280*
	-1.7353*
	0.1630**
	-0.6733***
	0.1949***
	-0.8136***

	
	(0.0773)
	(0.9192)
	(0.0788)
	(0.0798)
	(0.0749)
	(0.0885)

	LEVt-1
	0.1695*
	-1.5852***
	0.1961***
	-3.6937***
	0.1325*
	-3.1386***

	
	(0.0981)
	(0.4438)
	(0.0735)
	(0.3316)
	(0.0727)
	(0.3222)

	BETAt-1
	0.4454***
	-0.2947***
	0.3490***
	-0.6916***
	0.3829***
	-0.6062***

	
	(0.0742)
	(0.0731)
	(0.0650)
	(0.0808)
	(0.0663)
	(0.0814)

	RATINGt-1
	-0.1372***
	0.1201*
	-0.1300***
	0.1462*
	-0.1307***
	0.1302*

	
	(0.0260)
	(0.0662)
	(0.0218)
	(0.0769)
	(0.0215)
	(0.0772)

	GROWTHt-1
	0.4206**
	-8.1541***
	0.4626*
	-5.0562**
	0.5091**
	-5.2571***

	
	(0.2087)
	(2.3220)
	(0.2565)
	(2.0251)
	(0.2509)
	(1.9992)

	BOARDt-1
	0.0792***
	-0.0414
	0.0727***
	-0.0577
	0.0632***
	-0.1025

	
	(0.0285)
	(0.1797)
	(0.0224)
	(0.1609)
	(0.0216)
	(0.1601)

	BDIVt-1
	-0.0179***
	0.2836***
	-0.0079*
	0.3106***
	-0.0030
	0.3272***

	
	(0.0065)
	(0.0467)
	(0.0047)
	(0.0459)
	(0.0045)
	(0.0453)

	CEOSEPt-1
	-0.3643*
	8.1801***
	-0.2419
	6.6789***
	-0.2415
	6.5440***

	
	(0.1973)
	(1.9458)
	(0.1742)
	(1.8990)
	(0.1729)
	(1.9027)

	CEOBt-1
	0.4836
	-0.2425***
	0.5969**
	-0.5895***
	0.5062**
	-0.9600***

	
	(0.3002)
	(0.0672)
	(0.2475)
	(0.0851)
	(0.2157)
	(0.0752)

	EXCEOt-1
	-0.0492
	3.9137**
	-0.0324
	2.8849
	-0.0071
	2.7115

	
	(0.1887)
	(1.9532)
	(0.1677)
	(1.9045)
	(0.1656)
	(1.9048)

	BINDt-1
	-0.1140
	2.6075**
	-0.0560
	2.8928***
	-0.1022
	3.0610***

	
	(0.1580)
	(1.1404)
	(0.1317)
	(1.0178)
	(0.1275)
	(1.0246)

	EXCOM
	-0.0019**
	0.0049
	
	
	
	

	
	(0.0008)
	(0.0123)
	
	
	
	

	FDIN
	
	
	-0.8814**
	9.3736***
	
	

	
	
	
	(0.4245)
	(3.3140)
	
	

	GPC
	
	
	
	
	-0.2811***
	0.6646

	
	
	
	
	
	(0.0758)
	(0.4776)

	Intercept
	3.0993***
	-5.0968***
	3.7114***
	-7.9732***
	5.4787***
	-7.4957***

	
	(0.7402)
	(0.8273)
	(0.6065)
	(1.2834)
	(0.7996)
	(1.3543)

	Observations
	745
	1,219
	870
	1,432
	870
	1,432

	R-squared
	0.2030
	0.2833
	0.1823
	0.3288
	0.2020
	0.3257

	Time FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes





Table 10: Placebo Test
	 
	(1)
	(2)
	(3)
	(4)

	Variables
	CRRatio1
	CRRatio2
	ESGSC
	EVNSC

	 
	
	
	
	

	placeboEX
	0.1241
	0.1504
	-1.5681
	-2.7636

	
	(0.1235)
	(0.1240)
	(1.3027)
	(1.7536)

	SIZEt-1
	-0.2462***
	-0.2483***
	6.8269***
	8.2420***

	
	(0.0406)
	(0.0403)
	(0.5468)
	(0.6943)

	ROAt-1
	-0.0272***
	-0.0257***
	0.5950***
	0.6526***

	
	(0.0080)
	(0.0083)
	(0.0989)
	(0.1154)

	BMt-1
	0.1153*
	0.1689**
	-1.5272*
	-1.5978***

	
	(0.0602)
	(0.0766)
	(0.8544)
	(0.5664)

	LEVt-1
	0.4335***
	0.6995***
	-2.7473***
	-4.6879***

	
	(0.1681)
	(0.1783)
	(0.4108)
	(0.2561)

	BETAt-1
	0.4366***
	0.3765***
	-1.0170
	-1.2002

	
	(0.0663)
	(0.0691)
	(0.8374)
	(1.1242)

	RATINGt-1
	-0.0090
	-0.0265
	0.0623
	0.2592*

	
	(0.0211)
	(0.0221)
	(0.1823)
	(0.1336)

	GROWTHt-1
	0.1715
	0.5574**
	-6.1417***
	-6.4122**

	
	(0.2585)
	(0.2495)
	(2.0623)
	(2.5785)

	BOARDt-1
	0.0702***
	0.0879***
	-0.2737*
	-0.2681**

	
	(0.0249)
	(0.0247)
	(0.1640)
	(0.1138)

	BDIVt-1
	-0.0123**
	-0.0095*
	0.3478***
	0.2100***

	
	(0.0053)
	(0.0051)
	(0.0439)
	(0.0570)

	CEOSEPt-1
	-0.4770***
	-0.1623
	6.8742***
	8.8556***

	
	(0.1611)
	(0.1852)
	(1.9318)
	(2.4853)

	CEOBt-1
	0.6632***
	0.4984**
	-0.7582
	-0.9911

	
	(0.2308)
	(0.2321)
	(1.7350)
	(2.1318)

	EXCEOt-1
	-0.0155
	-0.1264
	3.3011*
	6.4691***

	
	(0.1580)
	(0.1763)
	(1.9288)
	(2.4830)

	BINDt-1
	-0.1821
	-0.0819
	2.7131**
	1.0994

	
	(0.1385)
	(0.1366)
	(1.0726)
	(1.3632)

	Intercept
	3.8816***
	3.8731***
	-74.3217***
	-113.5630***

	
	(0.6868)
	(0.6426)
	(9.1903)
	(11.9176)

	Observations
	1,434
	1,095
	1,434
	1,434

	Adj R2
	0.1507
	0.1373
	0.2994
	0.2654

	Time FE
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	Yes

	Clustered ID
	Yes
	Yes
	Yes
	Yes



