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[bookmark: _Toc202107495]Abstract 
This study looks into the association between ESG scores and a country’s political system, and how this differs between sectors. This is done by asking the following research question: How are political systems associated with ESG scores, and how does this differ between sectors? A country’s political system is measured by the democracy level. Expected was that ESG scores and democracy levels were positively associated, and that this association differed between sectors. This research was done using a quantitative research method, namely the fixed effects method. The ESG scores used are obtained from LSEG. The dataset used has a timeframe from 2008 until 2023 and consists of 10,013 companies across 71 countries. The results show a significant negative association between ESG scores and democracy levels, and that this association differs for every sector from at least one other sector. These results have implications for NGOs and governments, who can tailor their environmental strategies or initiatives more effectively. Furthermore, sustainable investors can use the results to enhance decision-making and risk management. 
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[bookmark: _Toc202107496]1. Introduction 
Due to global warming, the interest of investors on risks corresponding to the environment and other non-financial risks, for example labour issues or safety concerns, increased. This increasing interest puts pressure on firms to take stronger measures with regard to these non-financial topics, and according to Aydoğmuş et al (2022), not only investors, but also suppliers, customers, employees and the government think that firms should efficiently report on these topics. Firms reporting on these topics is called ESG reporting, where firms report their performance on three categories: environmental, social and governance (Environmental, Social And Governance Scores From LSEG, 2024). 
Investors use ESG scores to make investing decisions (Park & Jang, 2021). Therefor it is important that these ESG scores are transparent and reflect reality. Transparency plays a role in characterizing political systems, with democratic systems having more transparency and authoritarian systems having less transparency (Hollyer et al., 2015; Robbins & Henschke, 2017). This paper will investigate whether the political system of a firm’s location has an association with the firm’s ESG score, and how this differs between sectors. 
The social and practical relevance of this issue stems from the urgency of addressing global warming. This paper will give insight to NGOs and governments on which political systems are associated with lower ESG scores. These NGOs and governments can then tailor their environmental strategies or initiatives more effectively. This could then lead to better ESG performance and thereby contribute to climate change mitigation. In addition, the findings of this research can be used by investors to enhance their decision-making and risk management. Sustainable investors will be more likely to invest in firms that are located in countries with a political system that has a higher positive association with ESG scores. More money invested in firms with higher ESG scores will contribute to the reduction of global warming.
Lastly, the findings of this research show which sectors are sensitive to the country’s political system and which sectors are not. In the same way, NGOs and governments can tailor their environmental strategies or initiatives more effectively to different sectors. Sustainable investors can again use this information to enhance their decision-making. This will also contribute to the reduction of global warming. 
The scientific relevance stems from the current gap in literature between ESG scores and political systems. Mooneeapen et al. (2022) investigated the influence of country governance on corporate ESG performance and found that the level of democratic institutions is negatively related with ESG scores. This paper will differ since a bigger sample is used that consists of more firms and a larger timeframe. Moreover, this paper dives deeper into this topic by looking whether the association between a political system and ESG scores differs between different sectors, and by using up-to-date data. 
This then leads to the following research question: 

How are political systems associated with ESG scores, and how does this differ between sectors? 

The research question was measured in a quantitative way by using a fixed effects model. The model consists of ESG scores as dependent variable, and political system and the interaction effect of the sector and political system as independent variables. The ESG scores were extracted from LSEG, and the political system was measured by looking at the democracy index. The results show that the democracy scores and ESG scores are negatively associated, and that this association differs between most sectors. 
The next chapter presents the theoretical framework, in which the variables are explained, and the hypotheses are developed. Chapter three describes the methodology used for this paper, and chapter four presents the results found. Lastly, chapter five contains the conclusion, limitations and recommendations for future research. 

[bookmark: _Toc202107497]2. Theoretical framework 
[bookmark: _Toc202107498]2.1 ESG reporting
In the following sections, this paper will dive deeper into ESG reporting. It will explore different concepts about ESG scores, how they are measured, what regulations there are with regard to ESG, and what the incentives for firms would be to report on their ESG scores. This is established to create a clear understanding of the topic. 
[bookmark: _Toc202107499]2.1.1 ESG scores 
ESG scores represent the non-financial risk on a firm’s profit. On the other hand, ESG scores are also the best measure of a firm’s corporate social responsibility, which is a firm’s responsibility of the impact of its strategies and actions on the environment and the whole society (Clément et al., 2022). ESG scores provide a quantitative assessment of the steps that a firm takes to protect its social and natural environment. Clément et al. (2022) further mention that ESG scores are widely accepted and therefor make it easier for investors to compare different firms. ESG scores are computed by measuring a firm’s environmental, social and governance performance. 
2.1.1.1 Environmental performance
The environmental performance of a firm depends on three different categories. The first category is “emission”, which is computed by measuring a firm’s greenhouse gas emissions and its waste. The second category is “innovation”. This is computed by measuring a firm’s product innovation, its green revenues, research and development costs and the capital expenditures. Lastly, the third category of environmental performance is “resource use”, and this category is computed by measuring the use of energy, water and sustainable packing by a firm (Environmental, Social And Governance Scores From LSEG, 2024).
2.1.1.2 Social performance
The social performance of a firm depends on four different categories. The first category is “community”. However, since this category is equally important for every firm, a median weight of five is assigned to all firms. The second category of social performance is “human rights”. Then, the third category is called “product responsibility”, and is computed by measuring the amount of responsible marketing, product quality and data privacy. Finally, the fourth category of societal performance is “workforce”. A firm’s workforce is computed by measuring its diversity and inclusion, career development, working conditions, health and safety (Environmental, Social And Governance Scores From LSEG, 2024).
2.1.1.3 Governance performance
The last pilar of ESG scores is the governance performance, and this depends on three different categories. The first category is “CSR strategy”, which is computed by measuring a firms corporate social responsibility strategy and the transparency in its ESG reporting processes. The second category is called “management”. This is computed by measuring the structure within a firm (independence, diversity, committees) and the amount of management compensation. Lastly, the third category of a firm’s governance performance is called “stakeholders”, which is measured by looking at shareholder rights and takeover defences (Environmental, Social And Governance Scores From LSEG, 2024).
[bookmark: _Toc202107500]2.1.2 Mandatory ESG reporting
ESG reporting is not yet mandatory worldwide, however there are some regions where firms are required to report on their ESG performances. In 2022, the UK adopted two mandatory ESG reporting laws, which required large companies to provide climate-related disclosures (The Secretary of State, 2022). In the EU, the corporate sustainability reporting directive (CSRD) requires all large companies and all listed companies on EU regulated markets to report their ESG performance (What Is the EU’s Corporate Sustainability Reporting Directive (CSRD), 2024). Other countries where ESG reporting is mandatory for most large public firms are New Zealand, Australia, Canada and Malaysia. 
In 2022, the US Securities and Exchange Commission proposed requirements for reliable and transparent disclosures with regard to ESG factors. However, this proposal has not yet been adopted, which means that, currently, there are no mandatory ESG requirements in the US (Worldfavor.com, 2024). 
Krueger et al. (2024) state that mandatory ESG reporting will lead to a reduction in information asymmetry on how ESG activities have an impact on the financial performance of a firm. They also suggest that the mandatory reporting will allow investors to make a better risk assessment of the risks and effects of current and future ESG regulations. This will then improve the liquidity of a stock. Finally, Krueger et al. (2024) state that mandatory ESG reporting will lead to lower search and information costs related to ESG risks and it will improve the reliability of ESG reports. 
[bookmark: _Toc202107501]2.1.3 Voluntary ESG reporting 
As stated in the section above, firms from several countries are required to report their ESG scores. However, some firms report their ESG performance voluntary, even though they do not have any legal requirements to do so. Firms could have several potential reasons to voluntarily report their ESG scores. 
Arouri et al. (2019) state that reporting ESG outcomes and engaging in CSR activities will increase your firm’s reputation. This could then lead to an increase in the ability of attracting capital, or an increase in employee and customer loyalty and trust between business partners. Moreover, ESG reporting could also decrease legislative pressures on a firm’s activities (Clément et al., 2022). Another reason for firms to report on their ESG scores voluntary is that this decreases their risk. Chollet and Sandwidi (2018) state that a firm’s social engagement may decrease its risk and through this these firms could increase their resources. So, reporting on ESG matters could lower a firm’s financial uncertainty. 

[bookmark: _Toc202107502]2.2 Signalling theory and stakeholder theory 
[bookmark: _Toc202107503]2.2.1 Signalling theory 
As stated in last section, firms report on their ESG scores since this could have several advantages when the firm’s ESG performance is good. 
This is in line with the signalling theory. The goal of the signalling theory is to decrease information asymmetry between two parties (Connelly et al., 2010). Connelly et al. (2010, p. 42) state that when information is private, “information asymmetries arise between those who hold that information and those who could potentially make better decisions if they had it”. 
According to Taj (2016, p. 339), the signalling theory suggests that firms are: “purposely communicating positive information for conveying positive attributes of the organization to outsiders”. Thus, firms send out signals to decrease the information asymmetry between insiders and outsiders, and to positively influence their outcomes. Firms tend to avoid sending negative signals, but these signals may still be sent unintentionally, or firms could be required to send out these negative signals. These signals can negatively affect a firm’s outcomes (Taj, 2016).
So, in the context of ESG scores, firms can decide to send signals about their ESG performance by reporting on their ESG scores. By reporting on their ESG scores, firms try to positively affect their outcomes, by for example increasing the ability to attract capital or to decrease risk, as mentioned in section 2.1.3. The higher the ESG scores of firms, the more positive the signals and thus the larger positive effects on the firm’s outcomes. 
[bookmark: _Toc202107504]2.2.2 Stakeholder theory 
As mentioned in section 2.1, ESG scores measure the impact of a firm’s strategies and actions on the environment, society and governance. This can be seen as an operationalization of the stakeholder theory. According to the stakeholder theory, firms should create value for all the stakeholders that are affected by a firm’s operations, and not just shareholders. Stakeholders could be employees, customers, suppliers, the local population or the environment (Freeman, 1984). Rashid (2015) states that firms have a duty to communicate relevant information to their stakeholders. This also includes environmental information. Stakeholder power refers to the influence stakeholders have on the operations and decisions of the firm. This power may result from their access to the media or the ability to take legislative actions against a firm (Rashid, 2015). 
Within democratic systems, values such as equality, participation, fundamental rights and freedom are prioritized. Whereas within non-democratic systems, there is a monopoly over the media, and the power of citizens is significantly reduced by the government[footnoteRef:2]. Therefore, within democratic systems, stakeholders have more power and can thus put more pressure on firms.  [2:  For a more detailed breakdown on democratic and non-democratic systems, see appendix A.] 


[bookmark: _Toc202107505]2.3 Political systems and ESG scores 
Based on the definitions and theories discussed in the previous sections, the following section builds the hypothesis for this paper. Hollyer et al. mention that democracies have a relative high level of transparency1, which is defined as: “the increased flow of timely and reliable economic, social and political information, which is accessible to all relevant stakeholders” (2011, p. 1194). Therefor they conclude that within democracies, the political leaders provide accurate information about themselves, their operations and about the whole country. 
Rosendorff et al. (2011) state that democracies are more transparent than other political systems. Democratic transparency consists of four principles. First, information about the impact of a firm’s actions on society should be extensive and publicly available. Secondly, the amount of information should be equivalent to the extent to which these firms endanger society. Third, the information should be accessible for all groups that use the information. And lastly, societal structures should be designed in ways that allow individuals and groups to take action based on the firm’s public disclosures (Fung, 2013).
As stated in section 2.2.2, firms in countries with a higher level of democracy are expected to face more stakeholder pressure. Several researchers found that pressure from stakeholders has a significant positive effect on a firm’s social and environmental responsibility (Cheong et al., 2025; D’Souza et al., 2022; Michel-Guillou & Moser, 2006). Clapp defines corporate responsibility as: “the recognition by industry of their role in sustainable development, as well as the voluntary and self-regulatory efforts they adopt” (2005, p. 26). 
In addition, Fernandez-Feijoo et al. (2013) found that pressure from stakeholders improves transparency, where they define transparency as the quality of corporate social responsibility communications. Transparency will lead to accountability (Fox, 2007; Fung, 2013), which is defined as corporate legal obligations to promote sustainable progress and providing compensation when these obligations are violated (Clapp, 2005).
So higher levels of democracy are associated with a higher level of transparency and more stakeholder pressure, and thus with high corporate accountability and responsibility. 
Several studies have found that corporate environmental accountability and responsibility lead to better environmental performance (Li et al., 2021; Sáez-Martínez et al., 2016; Yu et al., 2022). Therefor it is expected that higher levels of democracy are associated with higher ESG scores. 
This would also be in line with the signalling theory, which states that firms sent out signals to positively influence their outcomes. As stated above, firms in democratic countries face greater stakeholder pressure because of higher transparency and accountability. To increase their transparency and reduce the information asymmetry to their stakeholders, firms in democratic countries will send out positive signals. These signals can be sent in the form of high ESG scores. Therefor ESG scores would be higher within democratic countries

In addition, Chen et al. (2017) found that mandatory CSR disclosure led to a reduction in industrial wastewater discharge and in greenhouse gas emissions. Downar et al. (2021) demonstrated that emissions are lower in regions where carbon disclosure mandates are set, in comparison with regions that do not have these mandatory disclosures. Aghamolla and An (2021) show that a shift from voluntary to mandatory ESG disclosure will lead to a higher rate of clean project implementation. From this it could be concluded that mandatory non-financial disclosure will lead to better non-financial performance. 
This is also in line with the signalling theory. When firms with weak ESG performance are required to disclose on this performance, this will incentivize them to increase their ESG performance. This is because they do not want to send negative signals to stakeholders, since this could have negative effects on the firm’s outcome. Therefor ESG scores would be higher within countries with mandatory ESG reporting.
Several studies found a positive link between mandatory disclosure mechanisms and corporate transparency (Fox, 2009; Nair et al., 2019). Given the strong commitment to transparency within democracies, it is presumed that democracies are positively associated with mandatory disclosure, and therefor with higher ESG scores. 
Overall, the literature discussed in this section points towards a positive association. However, earlier research by Mooneeapen et al. (2022) found that the level of democratic institutions is negatively related with ESG scores. They argue that the reason for this found relation could be that international stakeholders see firms from countries with lower democracy levels as less legitimate. Firms from these countries therefor use higher ESG scores as a means to strengthen their legitimacy (Mooneeapen et al., 2022). Nevertheless, based on the literature on transparency, stakeholder pressure and the signalling theory, the first hypothesis is constructed: 

H1: higher levels of ESG scores are associated with a higher level of democracy in a country. 
[bookmark: _Toc202107506]2.4 Sectoral differences 
In the last section a hypothesis was built for the general association between ESG scores and democracy. This association may however differ between sectors. Sectors such as the industry sector and the energy sector face significant environmental pressure from society (González‐Benito & González‐Benito, 2008; Schandl et al., 2015). Cai et al. (2011) state that industries with social or environmental issues face substantial pressure from society, because of their negative impacts, which will then incentivize the firms in these industries to increase their ESG scores. Companies within sectors where products are directly sold to customers also face significant societal pressure. These sectors are associated with higher ESG scores, since the firms in these sectors will be rewarded for this by their customers (Arian et al., 2023). Firms that face pressure from their stakeholders will take matters to increase their ESG performance, since this will increase stakeholder trust and decrease transaction costs (Arian et al., 2023). 
As stated in section 2.3, democracy is associated with greater stakeholder pressure and transparency. Therefore, it can be expected that the sectors that face the most stakeholder pressure would face even more pressure in democracies compared with less democratic systems, which would increase the ESG scores of the firms in these sectors even more. It is therefore expected that within sectors that face high stakeholder pressure, the association between the democracy level and ESG scores will be higher. 
According to these expectations, the second hypothesis is constructed: 

[bookmark: _Hlk197444373]H2: The association between ESG scores and a country’s political system differs between sectors. 

[bookmark: _Toc202107507]3. Methodology 
A quantitative research design was used to find out the association between ESG scores and the political systems in which the firms are located, and the difference between sectors. A panel regression model was used to capture both temporal and cross-sectional variation. 
[bookmark: _Toc202107508]3.1 Data sources  
The dataset used in this paper consists of 10,013 companies across 71 countries, with a total datapoints of 76,423. A timeframe of 16 years is used, from 2008 until 2023. 2008 was chosen since this was the year of the global financial crisis. Leins (2020) states that since the start of this financial crisis, corporate social responsibility and responsible investments gained a lot of attention and are now a significant part of financial activities, with ESG reporting being an indicator for this trend. 2023 was chosen as the end of the timeframe since this was the most recent time where all variables could be found.
The ESG scores are updated on a weekly basis, and additional firms are included on a quarterly basis (Environmental, Social And Governance Scores From LSEG, 2024). These ESG scores are percentile ranked, which means that the environmental and social scores are based on the relative ESG performance within the company’s sector, and the governance categories are ranked based on the relative ESG performance within the country of incorporation. The data on firm level is extracted from LSEG.
The data on national level, which the democracy level, is extracted from the democracy index by the Economic Intelligence Unit. This democracy index is updated yearly. For this reason, the annual average level is taken for the variables at firm level.


[bookmark: _Toc202107509]3.2 Variables
The dependent variable used in this paper is the firm’s ESG score. These scores are measured based on the environmental, social and governance performance of firms, as mentioned in section 2.1.1. The higher the score, the better the firm is performing. These scores are taken from LSEG. 
The first independent variable is the political system of the country where the firm is located. This is measured by looking at the level of democracy in the country, for which the world democracy index is used. The democracy index combines information on the amount of free and fair elections, whether citizens can enjoy civil liberties and prefer democracy over other political systems, the extent to which citizens can participate in politics and whether there is a government that acts on the behalf of their citizens (Democracy Index, 2025). The democracy index ranges from 1 to 1000, with 1 being non-democratic and 1000 being fully democratic. The mean standard deviation of the democracy index score within countries over time is 18.8, which indicates that there is significant variation over time within this variable[footnoteRef:3]. The index used in this paper is the democracy index from the Economic Intelligence Unit. Because the democracy level for the year 2009 was systematically missing within the index, the value for this year was imputed using the average of 2008 and 2010. [3:  The standard errors over time within the countries are present in Appendix B, table 7. ] 

The second independent variable used in this paper is the sector in which the firms are operating. The industrial classification benchmark (ICB) makes a distinction between eleven different sectors: technology, telecommunications, healthcare, financials, real estate, consumer discretionary, consumer staples, industrials, basic materials, energy and utilities. 
In addition, several control variables will be used. The first one is “firm size”, which is measured by the natural logarithm of total assets. Earlier research stated that firm size has a significant positive association with ESG scores (Drempetic et al., 2019). A second control variable that will be used is “firm profitability”, which will be measured by the square root of net income. Aydoğmuş et al. (2022) found a significant positive relation between ESG scores and profitability. As third control variable, the “firm age” is used. This will be measured by taking the natural logarithm of the firm’s age. The age of a firm has a significant positive association with a firm’s environmental performance (Balasubramanian et al., 2020), and therefor also the firm’s ESG scores. In addition, a significant positive association was found between the firm age and ESG disclosure (P & Busru, 2021). The fourth control variable is the firm’s “leverage”, which is measured by the debt-to-equity-ratio. Leverage has a positive association with a firm’s ESG scores (Alareeni & Hamdan, 2020). The last control variable on the firm level will be whether the firm is “public or private”. As stated in section 2.1.2, private companies generally are not legally required to report on their ESG scores, so all private companies that report on their ESG performance, do this voluntarily. This is in contrast with public companies, since in several countries these companies are legally required to report on their ESG scores. Therefor this variable is added as control variable. In this paper the distinction between public and private companies is made by evaluating whether the companies are listed on a stock exchange. 
Then, a control variable is added at national level, namely the “GDP per capita”. This control variable is added since ESG scores are positively related to GDP per capita (Diaye et al., 2021). Finally, a control variable is added on the sector level. This control variable is “high vs. low-emission sectors” (MSCI’s Climate Data and Metrics, 2023). Long and Feng (2024) state that ESG scores and greenhouse gas emissions are negatively correlated. Based on the research by Rogova and Aprelkova (2020), technology, telecommunications, health care, financials and real estate are classified as low-emission sectors, and consumer discretionary, consumer staples, industrials, basic materials, energy and utilities are classified as high-emission sectors. 


[bookmark: _Toc202107510]3.3 Regression model
Since the dataset contains different economic entities in various times, a panel regression model was used, as these models can capture both temporal and cross-sectional variation. The panel data method chosen for this paper was the fixed effects method. The fixed effects method was preferred over the random effects methods, since it is assumed that unobserved firm characteristics are correlated with the political system of the country where the firm is located. To control for the time-invariant unobserved firm characteristics, the fixed effects model removes all these characteristics from the model. These characteristics are then captured by the firm-fixed effects. The sectors of the firms are time-invariant since they do not change over time. However, the effect of the sectors can still be used in this model, since this paper is interested in the interaction between political systems and sectors on ESG scores, and not in the standalone effect of the sectors on ESG scores. 
Before the regression was done, several tests were performed. First the multicollinearity of the variables was evaluated using the variance inflation factor (VIF), to ensure that the variables were not excessively correlated, which could otherwise compromise the interpretation of the results. The dummy that separated listed and unlisted companies has insufficient variation, which prevents the model from working. Therefor this variable will be left out. All other variables have VIF values that are smaller than five, which indicates that multicollinearity is not a problem for these variables. In addition, the augmented Dickey-Fuller test was done to test for non-stationarity, since the dataset used in this paper consists of panel data. The tests show that all continuous variables are stationary with a P-value of less than 0,01. [footnoteRef:4] [4:  See appendix E for the test results.] 

The fixed effects model used in this paper looks as: 
Equation 1: standard regression model

Here  are the firm-fixed effects,  represents the ESG score of the firms,  is the level on the democracy index of the country where the firm is located and  represents the dummy variable for the sector the firm is in. The coefficient for  disappears since the fixed effects model can not estimate coefficients for time-invariant variables, as stated above.  represents the ten different interaction effects between the democracy index and the sector dummy, in comparison with the baseline group, which is the technology sector.  captures the control variables,   represent the time-fixed effects and  then captures the error term. 

[bookmark: _Toc202107511]3.4 Robustness checks 
To verify the results of equation 1, several robustness checks are done. This section will describe the robustness check models that are used in this paper.
[bookmark: _Toc202107512]3.4.1 Corruption control robustness check
The first robustness check will be done by substituting the variable of “democracy index” for “corruption control”. As stated in appendix A, non-democratic regimes are characterized by a large level of corruption. Therefore, this first robustness check will use corruption control as independent variable. This data will be extracted from the World Bank Group, who define corruption control as: “perceptions of the extent to which public power is exercised for private gain, including both petty and grand forms of corruption, as well as “capture” of the state by elites and private interests.” (2024, P.1). The corruption control index is a percentile rank among all countries, ranked from 0 to 100, with 0 indicating no control of corruption and 100 indicating full control of corruption (World Bank Group, 2024). Here full control of corruption means that there is little to no corruption, and no control of corruption means a large extent of corruption. The democracy level and level of corruption control have a correlation of 0.6794746, which indicates that the variables are strongly correlated, but not identical. The first robustness check model looks as: 
Equation 2: First robustness check


Here  represents the ESG score of the firms,   are the firm-fixed effects, is the level on the corruption control index of the country where the firm is located and  represents the dummy variable for the sector the firm is in. The coefficient for  disappears since the fixed effects model can not estimate coefficients for time-invariant variables.  represents the ten different interaction effects between the corruption control index and the sector dummy, in comparison with the baseline group, which is the technology sector.  captures the control variables,  represents the time-fixed effects and  then captures the error term. 

[bookmark: _Toc202107513]3.4.2 Random effects robustness check 
The second robustness check will be done by substituting the fixed effects regression for a random effects regression. By doing this, it can be evaluated whether the results of this research differ between the two panel data methods. The second robustness check model looks as: 
Equation 3: second robustness check


Here  represents the ESG score of the firms,  represents the overall intercept and  is the level on the democracy index of the country where the firm is located.  represents the ten different interaction effects between the democracy index and the sector dummy, in comparison with the technology sector.  captures the control variables ,  represent the time-fixed effects and  then captures the error term. Initially, the dummies for the sector were also included in the model, however including these terms would make the collinearity between the dummies and interactions too large, making the entire model unusable. Therefore, these dummies were left out of the model and only the interaction effects were used. In addition, the control variables of this model initially included a dummy that separated listed and unlisted companies. However this variable had insufficient variation, which prevented the model from working. Therefor this variable was also left out of this model. 

[bookmark: _Toc202107514]3.4.3 Democracy dummy robustness check 
For the third robustness check, a dummy variable for democratic and non-democratic scores will be used. This is done by labelling countries with a democracy score below the median as “low democratic”, and countries with a democracy score above the median are labelled as “high democratic”. By doing this, it will be easier to spot a difference between non-democratic and democratic countries. The median level used for this robustness check will be based on all firms, and not just the countries. This was chosen since the number of companies per countries varies significantly within the dataset. The median democracy level across all companies, which is used in this check, is 796. The median democracy level when only considering the countries would have been a bit lower, at 743. For this robustness check a random effects model will be used, since the dummy variables will likely be time-invariant. The third robustness check model looks as: 
Equation 4: Third robustness check


Here  represents the ESG score of the firms and  represents the overall intercept.  is the democracy index dummy, which is equal to one when the democracy level of the country is above the median, and zero when the democracy level of the country is below the median. represents the ten different dummy interaction effects between the democracy index dummy and the sector dummy, in comparison with the technology sector.  captures the control variables,  represents the time-fixed effects and  then captures the error term. This model also initially included the sector dummies, but were eventually dropped as they had a too high level of collinearity with the interaction effects. The dummy for listed companies was also dropped since there was insufficient variation within this variable. 
This same regression will also be used for another robustness check. For this check, the middle 20% of the democracy scores in the dataset will be removed. Then a dummy will be made which is equal to one for the upper 40% of the democracy scores and equal to zero for the lower 40% of the democracy scores.
[bookmark: _Toc202107515]4. Results 
[bookmark: _Toc202107516]4.1 Descriptive analytics 
This section will give an overview and summary of the data used during the regression analysis. Table 1 summarizes the continuous variables used in this paper. The dataset consists of 76,423 separate ESG scores, with a mean of 43.79. There is a large difference between the lowest ESG score, which is 0.07, and the highest ESG score, which is 95.96. Another thing that stands out is the high standard deviation of the total assets, which indicates that there are significant differences between the firms. The average age of the firm in this dataset is 34.36 years, with the oldest firm being 215 years old. The mean democracy level of the countries in this dataset is 738.86. The lowest democracy level is 171 and the highest level is 993. A full summary of the continuous variables used in this paper can be found in Table 1. 




	Table 1: Summary of continuous variables

	Variable
	N
	Mean
	Median
	Standard Deviation
	Minimum
	Maximum

	ESG Score
	76,423
	43.79284783
	42.39
	20.63194632
	0.07
	95.96

	Democracy Level
	76,423
	738.8637714
	796
	191.721016
	171
	993

	Total Assets
	76,423
	1,984,550.177
	7,990,000
	30,795,946,328.9292
	1
	2,164,040,205,000

	Debt-to-Equity Ratio
	76,423
	130.1848687
	52.97
	5,725.367917
	-220,228.57
	1,460,694.54

	Firm Age
	76,423
	34.3609908
	24
	29.82113265
	0
	215

	GDP/Capita
	76,423
	44,915.94347
	48,570.059
	24,981.92813
	792.166
	133,711.794

	Net Income
	76,423
	56,488,458.9
	232,694
	903,824,480.8
	-25,914,000,010
	60,099,863,000



Table 2 shows the distribution of firms in this dataset across some[footnoteRef:5] countries, and information on the democracy level of these countries. The countries shown in this table were chosen either because of  their high representation in the dataset, or the extreme positions of their average democracy scores. It can be observed that countries such as China, The United States, India, The UK, Japan, Canada and Malaysia are most present in this dataset. What also can be seen is that Saudi Arabia, Sudan and the United Arabic Emirates are the countries in this dataset with the lowest average democracy levels, and Norway, Iceland, Sweden and New Zealand have the highest average democracy levels. [5:  A full list of how the firms in this dataset are divided across countries, and information on the democracy levels of these countries can be found in appendix B.] 

	Table 2: Firm distribution and democracy level

	
	Firms in dataset
	Democracy level

	Country
	N
	Percentage
	Mean
	Standard deviation 
	Minimum 
	Maximum 
	Spread 

	Iceland
	4
	0.04%
	954.4706
	13.49128
	918
	971
	53

	Sweden
	48
	0.48%
	950.8824
	20.13356
	926
	988
	62

	Saudi Arabia
	79
	0.79%
	193.1176
	11.72008
	171
	208
	37

	Sudan
	1
	0.01%
	237.7059
	35.25756
	146
	290
	144

	United States
	3195
	31.91%
	801.8235
	13.10646
	785
	822
	37

	China
	1352
	13.50%
	275.8824
	47.42874
	194
	332
	138

	India
	701
	7.00%
	736.0588
	37.50912
	661
	792
	131

	United Kingdom
	589
	5.88%
	830.4118
	15.32995
	808
	854
	46

	Japan
	559
	5.58%
	812.3529
	16.05826
	788
	848
	60






Table 3 shows the distribution of the firms in this dataset across the different sectors. Most firms from the dataset used in this paper are in the industrials sector (17.7%), the consumer discretionary sector (14.9%) and the financial sector (14.9%). The sectors in this dataset with the least firms are telecommunications (2.5%) and utilities (3.5%). 
	Table 3: summary of sector distribution 

	Sectors
	N Firms
	Percentage

	Technology
	874
	8.7%

	Telecommunications
	253
	2.5%

	Health Care
	1167
	11.7%

	Financial
	1490
	14.9%

	Real Estate
	629
	6.3%

	Consumer Discretionary
	1491
	14.9%

	Consumer Staples
	625
	6.2%

	Industrials
	1768
	17.7%

	Basic Materials
	880
	8.8%

	Energy
	488
	4.9%

	Utilities
	348
	3.5%

	Total
	10013
	100.0%



                                                                        








[bookmark: _Toc202107517]  4.2 Regression results 
This section will discuss the results of this paper’s main regression model. The main results[footnoteRef:6] are presented in table 4.  [6: 6 The full regression results table can be found in appendix C. 
] 

	Table 4: Main regression results

	
	Model without interaction
	Model with interaction

	Dependent variable
	Estimate

	Democracy score
	-0.0043019
(0.0016712)*
	-0.008 (0.006509)

	Sector interactions: 

	Telecommunications
	-
	0.012
(0.010173)

	Healthcare
	-

	-0.038
(0.008928)***

	Financial
	-
	0.044
(0.007483)***

	Real Estate
	-
	-0.031
(0.008836)***

	Consumer Discretionary
	-
	0.003
(0.007675)

	Consumer Staples
	-
	-0.007
(0.008608)

	Industrials
	-
	-0.009
(0.007477)

	Basic Materials
	-
	0.003
(0.008174)

	Energy
	-
	0.014
(0.008842)

	Utilities
	-
	0.018
(0.009498)

	Controls added
	Yes
	Yes

	Adjusted R-Squared 
	0.35384
	0.35585

	Number of panels
	10,013
	10,013

	Average observations per panel
	7.632
	7.632

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1



The results show a negative significant coefficient of -0.0043019 between the democracy score of the country where a firm is located, and the firm’s ESG score, which indicates that ESG scores and political structures are generally negatively associated. This is not in line with hypothesis 1, which stated that higher levels of ESG scores are associated with a higher level of democracy in a country. The negative association between ESG scores and democracy levels is in line with research by Mooneeapen et al. (2022). They investigated the influence of country governance on corporate ESG performance and found that the level of democratic institutions is negatively related with ESG scores. 
The second hypothesis stated that the association between ESG scores and a country’s political system differs between sectors. Within Table 4, the tab “Model with interaction” shows the association between democracy levels and ESG scores within sectors. Here the estimate of democracy score, which is -0.008, shows the association within the baseline group, which is the technology sector. This estimate of -0.008 is not significant, which implies that there is no significant association between democracy levels and ESG scores within the technology sector. The estimates from the sector interactions show how the association in the different sectors differs from the technology sector. The results show that the association is significantly more positive (0.044) in the financial sector, and more negative in the health care (-0.038) and real estate (-0.031) sector, in comparison with the technology sector. 
Table 5 shows, for all other sectors, whether there is a significant difference in the coefficients between two specific sectors. What can be seen in the table is that the association between democracy levels and ESG scores within the financial sectors differs significantly from every other sector. This makes sense since the firms in the financial sector are largely listed, care about their reputation and are visible to investors and stakeholders, which increases social pressure in democratic institutions on firms in these sectors. This pressure could lead to a change in what types of companies are given access to capital by the firms in the financial sector, which will ultimately impact ESG scores in the sector. The association in the real estate and health care sectors also differs from every other sector, but not from each other. Both these sectors showed a significant negative coefficient in table 4, indicating that the association within these sectors is lower or more negative compared to the technology sector. This makes sense since these sectors are less associated with climate change and global warming and therefor would face less pressure form society and governments within democratic countries. The lower pressure decreases the incentives of firms from democratic countries that operate in the healthcare of real estate sector to enhance their ESG scores. This would lead to lower ESG scores in democratic countries for firms that operate in these sectors. In general, table 5 indicates that the association between democracy levels and ESG scores differs between most sectors. This is in line with the second hypothesis.



	Table 5: Differences between sectors

	
	Telecom-
unications
	Health
care
	Financial
	Real 
estate
	Consumer 
discretionary
	Consumer
staples
	Industrials
	Basic
materials
	Energy 
	Utilities

	Tele-
comunications
	
	<0.001
***
	<0.001
***
	<0.001
***
	0.2834

	0.04779
*
	0.01309
*
	0.3289
	0.8692
	0.5582

	Health 
care
	<0.001
***
	
	<0.001
***
	0.4546
	<0.001
***
	<0.001
***
	<0.001
***
	<0.001
***
	<0.001
***
	<0.001
***

	Financial 
	<0.001
***
	<0.001
***
	
	<0.001
***
	<0.001
***
	<0.001
***
	<0.001
***
	<0.001
***
	<0.001
***
	0.001016
**

	Real 
Estate 
	<0.001
***
	0.4546
	<0.001
***
	
	<0.001
***
	0.003197
**
	0.001965
**
	<0.001
***
	<0.001
***
	<0.001
***

	Consumer 
discretionary
	0.2834
	<0.001
***
	<0.001
***
	<0.001
***
	
	0.1706
	0.0311
*
	0.9461
	0.1273
	0.06044
.

	Consumer
staples
	0.04779
*
	<0.001
***
	<0.001
***
	0.003197
**
	0.1706
	
	0.7214
	0.1828
	0.01205
*
	0.005659
**

	Industrials
	0.01309
*
	<0.001
***
	<0.001
***
	0.001965
**
	0.0311
*
	0.7214
	
	0.04555
*
	0.001077
**
	<0.001
***

	Basic 
Materials
	0.3289
	<0.001
***
	<0.001
***
	<0.001
***
	0.9461
	0.1828
	0.04555
*
	
	0.1709
	0.08491
.

	Energy

	0.8692
	<0.001
***
	<0.001
***
	<0.001
***
	0.1273
	0.01205
*
	0.001077
**
	0.1709
	
	0.6601

	Utilities 
	0.5582
	<0.001
***
	0.001016
**
	<0.001
***
	0.06044
.
	0.005659
**
	<0.001
***
	0.08491
.
	0.6601
	

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1


When looking at the control variables, the firm size, firm age and GDP per capita show a positive significant coefficient, which is in line with the expected direction according to the literature (Balasubramanian et al., 2020; Drempetic et al., 2019; Diaye et al., 2021; Fahad et al., 2021). For the variables firm profitability and leverage, it has been argued in the existing literature that they would be positively associated with ESG scores (Aydoğmuş et al., 2022; Long & Feng, 2024). However, the firm profitability showed no significant association, and the leverage showed a small negative coefficient[footnoteRef:7].  [7:  Estimates for the control variables can be found in Appendix C, table 8. ] 

[bookmark: _Toc202107518]4.3 Robustness check results 
This section will discuss the robustness of the main results discovered in last section. Table 6 gives an overview of the main[footnoteRef:8] robustness check results. [8:  The full robustness check regressions results can be found in appendix C. ] 

	Table 6: Main robustness check results

	
	1. Corruption control robustness check
	2. Random effects
 robustness check
	3. Democacy median dummy robustness check
	4. 40-20-40 split dummy robustness check

	
	Model without interaction
	Model with interaction
	Model without interaction
	Model with interaction
	Model without interaction
	Model with interaction
	Model without interaction
	Model with interaction

	Dependent variable 
	Estimates

	Corruption control level
	0.153
(0.011)***
	0.056
(0.04)
	-
	-
	-
	-
	-
	-

	Democracy score
	-
	-
	0.015
(0.001)***
	0.016
(0.001)***
	-
	-
	-
	-

	Democracy level median dummy 
	-
	-
	-
	-
	1.479
(0.121)***
	1.606
(0.337)***
	-
	-

	40-20-40 split dummy
	-
	-
	-
	-
	-
	-
	5.001
(0.218)***
	7.478
(0.441)***

	Sector interactions 

	Telecommunications
	-
	0.024
(0.062)
	-
	-0.001
(0.002)
	-
	1.999
(0.703)**
	-
	-1.483
(0.814)
.

	Healthcare
	-
	0.103
(0.054)
.
	-
	-0.001
(0.001)
	-
	0.083
(0.426)
	-
	0.495
(0.548)

	Financial
	-
	0.22
(0.047)***
	-
	-0.009
(0.001)***
	-
	1.444
(0.404)***
	-
	-8.479
(0.485)***

	Real Estate
	-
	-0.102
(0.057)
.
	-
	-0.001
(0.001)
	-
	-2.889
(0.503)***
	-
	-2.635
(0.576)***

	Consumer Discretionary
	-
	0.134
(0.048)**
	-
	0.001
(0.002)
	-
	0.238
(0.408)
	-
	-2.873
(0.498)***

	Consumer Staples
	-
	0.048
(0.054)
	-
	0.001
(0.002)
	-
	1.043
(0.549)
.
	-
	-0.713
(0.612)

	Industrials
	-
	0.113
(0.047)*
	-
	0.001
(0.002)
	-
	-1.465
(0.406)***
	-
	-1.457
(0.492)**

	Basic Materials
	-
	0.108
(0.051)*
	-
	0.002
(0.002)
	-
	-0.817
(0.537)
	-
	0.809
(0.547)

	Energy
	-
	-0.074
(0.057)
	-
	0.002
(0.002)
	-
	-2.384
(0.553)***
	-
	-1.875
(0.629)**

	Utilities 
	-
	0.148
(0.057)**
	-
	0.003
(0.002) 
	-
	1.621
(0.594)**
	-
	-2.274
(0.704)**

	Controls added
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Adjusted R-Squared
	0.35582
	0.35653
	0.40092
	0.40166
	0.39964
	0.4009
	0.31337
	0.32015

	Number of panels
	10,013
	10,013
	10,013
	10,013
	10,013
	10,013
	9,993
	9,993

	Average observations per panel
	7.632
	7.632
	7.632
	7.632
	7.632
	7.632
	6.211
	6.211

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1



For the first robustness check, the variable “democracy score” was switched with the variable “corruption control”. The model shows an overall significant positive association between ESG scores and the control of corruption. This is not in line with the results found in last section. When looking at the section interaction effects, there are some significant associations. The table shows that within seven out of the ten sectors, the association between ESG scores and the control of corruption differs significantly from the association within the technology sector. This enhances the robustness of the results that were found in last section. 
For the second robustness check, the model was changed from a fixed effects model to a random effects model, while keeping the same variables as the main regression model. This model shows an overall significant positive association between ESG scores and the democracy level of a country. This is again contradictory to the results that were found in section 4.3. Within this model, only the financial sector shows a different significant association in comparison with the technology sector. This enhances the robustness of the results found for the second hypothesis. 
For the third robustness check, the democracy level variable was switched for a democracy dummy, which was equal to one when the democracy level in a specific country in a specific year was equal to or higher than the median democracy level, and zero when this democracy level was less than the median democracy level. This model again shows a significant positive overall association between ESG scores and countries that have a relative high democracy level and does therefor not enhance the robustness of this paper’s results. The sector interactions show that seven sectors have different significant associations between ESG scores and democracy level, in comparison with the association within the technology sector, which enhances the results and shows one again that the association between ESG scores and a country’s political system differs between sectors. 
For the last robustness check, the middle 20% of the democracy scores in the dataset was removed. Then a dummy was made which was equal to one for the upper 40% of the democracy scores and equal to zero for the lower 40% of the democracy scores. This model shows a significant and large positive overall association between higher democracy scores and ESG scores. This is again not in line with the earlier found results for hypothesis 1. The sector interactions again show that seven sectors have different significant associations between ESG scores and democracy level, which once again enhances the results and shows that the association between ESG scores and a country’s political system differs between sectors. 
All four robustness checks find a positive significant association between ESG scores, and the robustness check variable, which is not in line with the results found in section 4.2 and does therefor not enhance the robustness of these results. When looking at the sector interactions, it is noticeable that the association within the financial sector differs significantly in comparison with the technology sector across all four robustness checks. However, for robustness check 1 (0.22) and 3 (1.444) this difference is positive, whereas this difference is negative in robustness checks 2 (-0.099) and 4 (-8.479). This does not make sense, as the firms in the financial sector are more directly associated with sustainability, compared with firms in the technology sectors, since firms in the financial sector decide which firms and projects get access to capital. In addition, firms in the financial sector are largely listed and more visible to investors and stakeholders than firms in the technology sector, which increases social pressure in democratic institutions on firms in these sectors. This pressure could lead to a change in what types of companies are given access to capital by the firms in the financial sector, which will ultimately positively impact ESG scores within the sector. So intuitively, it would be expected that the association would be more positive within the financial sector, compared to the technology sector. 
Furthermore, three out of the four robustness checks show a difference in the association between the industrials and technology sector, and two out of the four robustness checks show a difference between the energy sector and the technology sector. Four out of the five of these estimates are negative, which indicates that the association between ESG scores and the robustness check variable is less positive in these two sectors than within the technology sector. This does intuitively not make sense, since the industrials and energy sectors would face the most pressure from society because of their negative effect on climate change. Therefor it would be expected that the associations within these two sectors would be more positive than in other sectors. 

[bookmark: _Toc202107519]4. Discussion 
This paper investigated how the political system of the country where a firm is located is associated with the firm’s ESG score, and whether this differs between sectors. This was done by asking the following research question: How are political systems associated with ESG scores, and how does this differ between sectors?  This research was done using a quantitative research method, namely the fixed effects method. 
Based on the data analysis, it became evident that there is a general negative significant association between ESG scores and the political system of a country. Hypothesis 1, which stated that higher levels of ESG scores are associated with a higher level of democracy in a country, could therefore not be accepted, even though the robustness checks showed some positive significant association. This implies that firms in more democratic countries do not necessarily have higher ESG scores than firms in countries with lower democracy levels. 
However, the findings indicated that the association between ESG scores and the political system of a country does indeed vary across sector. This was in line with hypothesis 2, which stated that the association between ESG scores and a country’s political system differs between sectors. The regression analysis indicated that this association differs in the health care, financial and real estate sectors, in comparison with the technology sector. In addition, the findings showed that the association within the real estate, healthcare and finance sectors differs from almost all other sectors. Furthermore, all robustness checks showed at least one sector where the association between a political system and ESG scores differed from the technology sector. Therefor hypothesis 2 could be accepted. This implies that the association between ESG scores and democracy levels differs across sectors. 
The results from this research showed that democracy levels and ESG scores are significantly negatively associated. This is in line with research by Mooneeapen et al. (2022). They investigated the influence of country governance on corporate ESG performance and found that the level of democratic institutions is negatively related with ESG scores. In contrast, within this research this association was expected to be positive, since firms in democratic countries face relatively more stakeholder pressure, which would ultimately lead to better environmental performance. One reason for the found negative association could be that international stakeholders see firms from countries with lower democracy levels as less legitimate. Firms from these countries therefor use higher ESG scores as a means to strengthen their legitimacy (Mooneeapen et al., 2022). 
One limitation of this research is that the ESG scores of only one provider were used. There are however multiple providers of ESG scores, who all use different methods to calculate these scores. Because only one provider was used, there is a chance that the scores are influenced or do not reflect reality. This decreases the external validity of this research and influences the comparability of the results. Another limitation of the results is the selection effect, which stems from the fact that for some firms in some countries ESG reporting is mandatory, and in some countries it is not. It can be expected that firms not legally required to report on their ESG performance will choose to do so only when their performance is better than that of comparable firms in countries where ESG reporting is mandatory. If these firms were to voluntarily disclose poor ESG performance relative to these comparable firms, it could send negative signals to stakeholders. On the other hand, in countries where ESG reporting is mandatory for some firms, these firms will have to report on their ESG performance, even when this performance is lacking. This means that there could be a selection effect here, because only visible data, the reported ESG cores, can be used. This could give a distorted picture of the ESG performance of all companies in the countries, since the companies with poor performance from the countries with no mandatory ESG reporting do not report on their ESG performance. A third limitation is that the dataset used for this research consists almost exclusively of public companies, which decreases the generalizability of this paper. 
Practically, the results suggest that NGOs and governments should tailor their environmental strategies on democratic countries, since higher democracy levels are associated with lower ESG scores. For example, NGOs like Greenpeace and WWF can put extra pressure on democratic countries to improve the ESG scores in these regions and thereby contribute to climate change mitigation. In addition, sustainable investors should invest in firms located in countries with lower democracy levels, since firms in these countries are associated with higher ESG scores. More money invested in firms with higher ESG scores could contribute to the reduction of global warming.
Furthermore, the findings of this research show that NGOs, governments and investors should consider a firm’s sectoral dynamics when interpreting their ESG scores. Within the financial sector, the association is higher than within the technology sector. This indicates that, within that sector, the NGOs and governments should tailor their environmental strategies on countries with lower democracy levels, and sustainable investors who are interested in the financial sector should invest in firms located in countries with higher democracy levels. Within the real estate and healthcare sectors, the association is lower than within the technology sector. This indicates that, within these sectors, the NGOs and governments should tailor their environmental strategies on countries with higher democracy levels, and sustainable investors who are interested in these sectors should invest in firms located in countries with a lower democracy level.
The differences in results between the main model and robustness checks seem to be correlated with the models that were used. For the main model, the fixed effects model was used, while the robustness checks that incorporated the democracy index employed the random effects model. This contrast shows the complexity of the association between political systems and ESG scores, and suggests that choices with regard to the regression models can influence the observed direction. 
Further research could look into the association between ESG scores and political systems by using ESG scores from different providers and controlling for mandatory reporting. In this study, the overall ESG scores of companies were used. However it could be very interesting to look at how the political systems are associated with the three separate ESG components, and how this differs between sectors. This will enable NGO’s and governments even more to tailor their different strategies, and will help sustainable investors to enhance their decision making and risk management to an even greater extent. Moreover, in this study only a quantitative analysis was used. However some aspects of qualitative methods could be used to understand better why and how firms in countries with certain political systems are associated with higher or lower scores. This could be done by interviewing different firms across various sectors and various political structures, and asking questions about ESG regulations, reasons they report on their ESG performance or about stakeholder pressure. In addition, this future research could dive deeper into the sectors, by exploring how within-sector variation such as firm size or ownership type mediate the association between ESG scores and political systems. 
In conclusion, this paper researched how ESG scores and political systems are associated, and how this differs between sectors. The results suggested that ESG scores and democracy levels are negatively associated, and that this association differs between sectors. 
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In the following sections, this paper will provide some background information on political systems. In modern political literature, a distinction is often made between democratic, authoritarian and totalitarian regimes (Linz, 2000). 
1.1 Democratic regimes
Democracy is an ancient term, and within existing literature, numerous definitions of democracy can be found. In the 4th century BCE, Aristotle defined democracy as “the rule of many in the interest of the many” (Mulgan, 1977). According to Dahl (2006), an ideal democracy requires the following features: effective participation, equality in voting, gaining enlightened understanding, final control of the agenda, inclusion (every citizen can participate in the ways just described) and fundamental rights. Munck (2014) states that people in a democracy live under laws and a government which they can indirectly influence themselves. Hollyer et al. (2011, p. 1193) define a democratic regime as: “a regime in which the executive and the legislature are both filled by contested elections”. Here contested elections mean that there are different parties participating, that the current authorities in power have a chance to lose and that all the parties must comply with the results of the election. Peters (1979) states that within a democracy, values such as freedom, truth-telling and respect for others are esteemed. Some other important democratic principles are self-determination, inclusiveness, equal participation and deliberation (Gastil, 1994). 
1.2  Non-democratic regimes
Another term that can be used for authoritarian and totalitarian regimes is “non-democratic regimes”. The following sections will give some background literature about these regimes. 
1.2.1 Totalitarian regimes
Friedrich and Brzezinski (1965, p.16) state that the essence of totalitarianism is: “a regime’s total control of the everyday life of its citizens, of its control, more particularly, of their thoughts and attitudes as well as their activities”. A totalitarian regime consists of an ideology, which is the goal of the regime. The ideology is used to control individuals and demand complete loyalty to the regime. Within a totalitarian regime, there is one party or person that has all the power, since this helps to implement the ideology. Terroristic police are used to create fear among citizens. In addition, there is a monopoly over the media, and there is a planned and centralized economy, which is completely controlled by the state (Friedrich and Brzezinski, 1965).
1.2.2 Authoritarian regimes
Authoritarian regimes are positioned between democratic and totalitarian regimes, and are characterized by corruption. Within these regimes, elections are held, but the quality of these elections are worse than democratic elections. Multiple parties are allowed to enter the elections, however the current authorities in power can for example place barriers on the ability of the opposition parties to campaign or manipulate the vote count (Donno, 2013). 
Within authoritarian regimes, there is restricted pluralism. This means that within the political regime, multiple groups exist, but their power is significantly limited by the ruling authority. However, the regime does not have total control over all the political groups, unlike the totalitarian regime. For authoritarian regimes, ideology plays a reduced role and is also less important to the goals of the regime. In addition, authoritarian regimes value demobilization of the population (Linz, 2000). This can for example be done through restricting equal elections and suppressing opposition parties (Shefter, 2021). 
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	Table 7: Full list of firm distribution and democracy level

	
	Firms in dataset
	Democracy level

	Country
	N
	Percentage
	Mean
	Standard deviation 
	Minimum 
	Maximum 
	Spread 

	Costa Rica
	1
	0,01%
	808,2353
	12,40730335
	788
	829
	41

	Lithuania
	1
	0,01%
	738,4118
	14,41379037
	713
	759
	46

	Ghana
	1
	0,01%
	629,1176
	43,4969573
	535
	686
	151

	Sri Lanka
	1
	0,01%
	626,4118
	31,56948452
	569
	664
	95

	Ukraine
	1
	0,01%
	580,7647
	53,82324011
	490
	694
	204

	Tunisia
	1
	0,01%
	546,8235
	131,8745783
	279
	672
	393

	Uganda
	1
	0,01%
	498,1765
	28,69937999
	448
	526
	78

	Lebanon
	1
	0,01%
	470,5294
	75,36006705
	356
	582
	226

	Cambodia
	1
	0,01%
	401,0588
	79,61585158
	290
	496
	206

	Togo
	1
	0,01%
	306,9412
	45,21679802
	175
	345
	170

	Azerbaijan
	1
	0,01%
	288,7059
	22,79189743
	265
	331
	66

	Sudan
	1
	0,01%
	237,7059
	35,25756072
	146
	290
	144

	Uruguay
	2
	0,02%
	833,7647
	29,19445455
	796
	891
	95

	Mauritius
	2
	0,02%
	815,4118
	8,269362306
	804
	828
	24

	Panama
	2
	0,02%
	708
	14,69268525
	684
	735
	51

	Bulgaria
	2
	0,02%
	681,7059
	24,19133292
	634
	714
	80

	Mongolia
	2
	0,02%
	648,6471
	11,34097205
	623
	662
	39

	Slovenia
	3
	0,03%
	768,7059
	16,98074169
	750
	796
	46

	Iceland
	4
	0,04%
	954,4706
	13,49128259
	918
	971
	53

	Malta
	4
	0,04%
	812,8824
	27,9304546
	757
	839
	82

	Kazakhstan
	5
	0,05%
	313,5882
	18,00714727
	294
	362
	68

	Hungary
	6
	0,06%
	684,8824
	31,06421243
	650
	753
	103

	Nigeria
	7
	0,07%
	403,5294
	36,16648595
	347
	462
	115

	Jordan
	8
	0,08%
	370,0588
	28,73471461
	304
	396
	92

	Cyprus
	9
	0,09%
	746,7059
	14,08352187
	729
	770
	41

	Portugal
	10
	0,10%
	789,7647
	13,44214181
	765
	816
	51

	Oman
	10
	0,10%
	306,1765
	13,101695
	277
	326
	49

	Pakistan
	12
	0,12%
	421,0588
	48,46580056
	284
	464
	180

	Bahrain
	19
	0,19%
	280,2353
	35,13461508
	245
	353
	108

	Italy
	20
	0,20%
	778,0588
	14,10439022
	752
	798
	46

	Colombia
	22
	0,22%
	664,9412
	21,20574978
	635
	713
	78

	Kuwait
	24
	0,24%
	368,1765
	31,78095989
	278
	393
	115

	Greece
	27
	0,27%
	767,0588
	32,45279377
	723
	814
	91

	Austria
	33
	0,33%
	839,6471
	16,99610682
	807
	869
	62

	Peru
	33
	0,33%
	634,8235
	30,67416522
	569
	665
	96

	Luxembourg
	35
	0,35%
	885,7647
	11,11603241
	868
	910
	42

	Philippines
	38
	0,38%
	655,0588
	25,51340478
	612
	694
	82

	Netherlands
	39
	0,39%
	901,5882
	22,79270394
	880
	966
	86

	Chile
	39
	0,39%
	787,4706
	19,98160919
	754
	828
	74

	Poland
	39
	0,39%
	703,7059
	25,9681649
	662
	747
	85

	Ireland
	43
	0,43%
	896,6471
	22,80882827
	856
	924
	68

	Belgium
	45
	0,45%
	784
	22,0935511
	751
	816
	65

	Israel
	47
	0,47%
	769,7647
	19,35371221
	728
	797
	69

	Sweden
	48
	0,48%
	950,8824
	20,13356139
	926
	988
	62

	Morocco
	49
	0,49%
	453,2941
	53,15985881
	379
	510
	131

	Qatar
	49
	0,49%
	322,3529
	23,32097011
	278
	365
	87

	Argentina
	50
	0,50%
	683,4118
	15,4921707
	651
	702
	51

	New Zealand
	51
	0,51%
	930,8824
	15,94083731
	901
	961
	60

	Spain
	51
	0,51%
	814,3529
	14,11533376
	794
	845
	51

	Denmark
	56
	0,56%
	930,2353
	16,15367378
	909
	952
	43

	Mexico
	64
	0,64%
	628,5882
	62,19029147
	514
	693
	179

	Finland
	71
	0,71%
	915,9412
	11,17737999
	903
	930
	27

	Norway
	78
	0,78%
	982,8235
	10,16879598
	955
	993
	38

	Saudi Arabia
	79
	0,79%
	193,1176
	11,72008081
	171
	208
	37

	United Arab Emirates
	87
	0,87%
	271,4706
	17,80490679
	242
	307
	65

	Indonesia
	91
	0,91%
	660,5294
	23,43373009
	630
	703
	73

	Singapore
	96
	0,96%
	608,6471
	18,04834195
	588
	638
	50

	South Africa
	114
	1,14%
	746,8235
	35,12341686
	705
	791
	86

	Brazil
	126
	1,26%
	699,4118
	24,73372905
	649
	738
	89

	Germany
	130
	1,30%
	862,1176
	17,33090575
	831
	882
	51

	France
	155
	1,55%
	795,2353
	11,63791977
	777
	812
	35

	Switzerland
	187
	1,87%
	907,1765
	10,46563002
	883
	932
	49

	Thailand
	203
	2,03%
	592,5294
	72,93157551
	463
	681
	218

	Australia
	369
	3,69%
	902,0588
	16,38395018
	866
	922
	56

	Canada
	395
	3,94%
	903,8824
	16,19368068
	869
	924
	55

	Malaysia
	415
	4,14%
	669,3529
	44,02973594
	598
	730
	132

	Japan
	559
	5,58%
	812,3529
	16,05825791
	788
	848
	60

	United Kingdom
	589
	5,88%
	830,4118
	15,32994954
	808
	854
	46

	India
	701
	7,00%
	736,0588
	37,50911654
	661
	792
	131

	China
	1352
	13,50%
	275,8824
	47,42873912
	194
	332
	138

	United States
	3195
	31,91%
	801,8235
	13,1064645
	785
	822
	37

	Total 
	10013
	100,00%
	-
	-
	-
	-
	-
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	Table 8: Full main regression results

	
	Model without interaction
	Model with interaction

	Dependent variable
	Estimates

	Democracy score
	-0.0043019
(0.0016712)*
	-0.008 (0.006509)

	LOG of total assets
	3.7538
(0.083608)***
	3.739
(0.083)***

	LOG of firm age
	3.7769
(0.15833)***
	3.76
(0.158)*

	Debt-to-equity ratio
	-0.000010698
(0.0000053848)*
	-0.10717
(0.0537660)***

	GDP/capita 
	0.000034830
(0.0000063164)***
	0.33783
(0.062982)***

	Square root of net income 
	-0.00000898
(0.00001392)
	-0.0000093532
(0.000013902)

	2009
	2.0334
(0.26350)***
	2.2029
(0.263)***

	2010
	3.4410
(0.25557)***
	3.447
(0.255)***

	2011
	3.8934
(0.254)***
	3.904
(0.254)***

	2012
	4.4832
(0.25331)***
	4.496
(0.253)***

	2013
	4.4816
(0.25261)***
	4.495
(0.252)***

	2014
	4.9166
(0.25230)***
	4.929
(0.252)***

	2015
	6.7289
(0.24546)***
	6.743
(0.245)***

	2016
	8.5842
(0.24206)***
	8.596
(0.242)***

	2017
	10.746
(0.23942)***
	10.763
(0.239)***

	2018
	11.961
(0.24089)***
	11.988
(0.24)***

	2019
	13.957
(0.24278)***
	13.971
(0.242)***

	2020
	16.274
(0.24474)***
	16.283
(0.244)***

	2021
	17.438
(0.25496)***
	17.442
(0.254)***

	2022
	19.155
(0.26207)***
	19.155
(0.261)***

	2023
	19.638
(0.26961)***
	19.669
(0.269)***

	Sector interactions: 

	Telecommunications
	-
	0.012
(0.010173)

	Healthcare
	-

	-0.038
(0.008928)***

	Financial
	-
	0.044
(0.007483)***

	Real Estate
	-
	-0.031
(0.008836)***

	Consumer Discretionary
	-
	0.003
(0.007675)

	Consumer Staples
	-
	-0.007
(0.008608)

	Industrials
	-
	-0.009
(0.007477)

	Basic Materials
	-
	0.003
(0.008174)

	Energy
	-
	0.014
(0.008842)

	Utilities
	-
	0.018
(0.009498)

	Controls added
	Yes
	Yes

	Adjusted R-Squared 
	0.35384
	0.35585

	Number of panels
	10,013
	10,013

	Average observations per panel
	7.632
	7.632

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1




	Table 9: Robustness check 1 full results

	
	Model without interaction
	Model with interaction

	Dependent variable 
	Estimates

	Corruption Control Level
	0.153
(0.011)***
	0.056
(0.04)

	LOG of Total Assets
	3.763
(0.083)***
	3.768
(0.083)***

	LOG of Firm Age
	3.752
(0.158)***
	3.731
(0.158)***

	Debt-to-Equity Ratio
	-0.00001
(0.00000538)*
	-0.00001088
(0.0000053736)*

	GDP/capita
	0.0000462
(0.00000632)***
	0.000046262
(0.0000063238)***

	Square Root of Net Income
	-0.00002
(0.000000139)
	0.000022649
(0.0000013922)

	2009
	2.415
(0.264)***
	2.42
(0.264)***

	2010
	3.791
(0.256)***
	3.783
(0.256)***

	2011
	4.218
(0.254)***
	4.209
(0.254)***

	2012
	4.574
(0.253)***
	4.578
(0.253)***

	2013
	4.567
(0.252)***
	4.573
(0.252)***

	2014
	5.013
(0.252)***
	5.025
(0.252)***

	2015
	6.869
(0.245)***
	6.886
(0.245)***

	2016
	8.666
(0.241)***
	8.678
(0.241)***

	2017
	10.964
(0.239)***
	10.969
(0.239)***

	2018
	12.194
(0.241)***
	12.194
(0.24)***

	2019
	14.337
(0.243)***
	14.329
(0.242)***

	2020
	16.881
(0.246)***
	16.882
(0.246)***

	2021
	17.902
(0.254)***
	17.906
(0.253)***

	2022
	19.617
(0.261)***
	19.62
(0.261)***

	2023
	20.126
(0.270)***
	20.134
(0.269)***

	Sector interactions: 
 

	Telecommunications
	-
	0.024
(0.062)

	Healthcare
	-
	0.103
(0.054).

	Financial
	-
	0.22
(0.047)***

	Real Estate
	-
	-0.102
(0.057).

	Consumer Discretionary
	-
	0.134
(0.048)**

	Consumer Staples
	-
	0.048
(0.054)

	Industrials
	-
	0.113
(0.047)*

	Basic Materials
	-
	0.108
(0.051)*

	Energy
	-
	-0.074
(0.057)

	Utilities
	-
	0.148
(0.057)**

	Controls added
	Yes
	Yes

	Adjusted R-squared
	0.35582
	0.35653

	Number of panels
	10,013
	10,013

	Average observations per panel
	7.632
	7.632

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1



	Table 10: Robustness check 2 full results

	
	Model without interaction
	Model with interaction

	Dependent variable
	Estimates

	Intercept
	-53.706
(1.013)***
	-52.739
(1.157)***

	Democacy Score
	0.015
(0.001)***
	0.016
(0.001)***

	LOG of Total Assets
	3.449
(0.050)***
	3.496
(0.051)***

	LOG of Firm Age
	3.268
(0.114)***
	3.327
(0.114)***

	Debt-to-Equity Ratio
	-0.000011236
(0.000054387)*
	-0.000011
(0.00000544)*

	GDP/capita
	0.000075297
(0.0000046567)***
	0.000779
(0.00000465)***

	Polluting Firms Dummy
	0.829
(0.317)**
	-2.582
(0.973)**

	Square Root of Net Income
	-0.000063775
(0.00012699)***
	0.0000678
(0.0000127)***

	2009
	2.223
(0.266)***
	2.245
(0.266)***

	2010
	3.616
(0.258)***
	3.62
(0.258)***

	2011
	4.033
(0.256)***
	4.007
(0.256)***

	2012
	4.598
(0.255)***
	4.561
(0.255)***

	2013
	4.611
(0.254)***
	4.566
(0.254)***

	2014
	5.056
(0.253)***
	4.997
(0.253)***

	2015
	7.068
(0.245)***
	7.01
(0.245)***

	2016
	8.949
(0.240)***
	8.889
(0.24)***

	2017
	11.043
(0.236)***
	10.965
(0.236)***

	2018
	12.160
(0.236)***
	12.058
(0.236)***

	2019
	14.242
(0.235)***
	14.13
(0.235)***

	2020
	16.646
(0.234)***
	16.529
(0.234)***

	2021
	17.739
(0.240)***
	17.58
(0.24)***

	2022
	19.189
(0.244)***
	19.007
(0.244)***

	2023
	19.623
(0.249)***
	19.432
(0.249)***

	Sector interactions: 

	Telecommunications
	-
	-0.001
(0.002)

	Healthcare
	-
	-0.001
(0.001)

	Financial
	-
	-0.009
(0.001)***

	Real Estate
	-
	-0.001
(0.001)

	Consumer Discretionary
	-
	0.001
(0.002)

	Consumer Staples
	-
	0.001
(0.002)

	Industrials
	-
	0.001
(0.002)

	Basic Materials
	-
	0.002
(0.002)

	Energy
	-
	0.002
(0.002)

	Utilities
	-
	0.003
(0.002) 

	Control added
	Yes
	Yes

	Adjusted R-Squared
	0.40092
	0.40166

	Number of panels
	10,013
	10,013

	Average observations per panel
	7.632
	7.632

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1



	Table 11: Robustness check 3 full results

	
	Model without interaction
	Model with interaction

	Dependent variable 
	Estimates

	Intercept
	-45.071
(0.882)***
	-44.629
(0.875)***

	Democracy Level Median Dummy
	1.479
(0.121)***
	1.606
(0.337)***

	LOG of Total Assets
	3.387
(0.051)***
	3.349
(0.049)***

	LOG of Firm Age
	3.383
(0.114)***
	3.336
(0.115)***

	Debt-to-Equity Ratio
	-0.000011442
(0.0000054418)*
	-0.000012
(0.0000544)*

	GDP/capita
	0.00011959
(0.0000044587)***
	0.000121
(0.00000445)***

	Polluting Firms Dummy
	1.099
(0.319)***
	1.445
(0.33)***

	Square Root of Net Income
	-0.00004885
(0.000012698)***
	0.0000493
(0.0000127)***

	2009
	2.361
(0.266)***
	2.384
(0.266)***

	2010
	3.598
(0.258)***
	3.622
(0.258)***

	2011
	3.831
(0.256)***
	3.847
(0.256)***

	2012
	4.406
(0.255)***
	4.423
(0.255)***

	2013
	4.443
(0.254)***
	4.462
(0.254)***

	2014
	4.858
(0.253)***
	4.88
(0.252)***

	2015
	6.904
(0.245)***
	6.928
(0.244)***

	2016
	8.726
(0.240)***
	8.743
(0.24)***

	2017
	10.827
(0.236)***
	10.815
(0.236)***

	2018
	11.773
(0.236)***
	11.764
(0.235)***

	2019
	13.723
(0.234)***
	13.719
(0.234)***

	2020
	16.687
(0.237)***
	16.702
(0.236)***

	2021
	17.415
(0.240)***
	17.415
(0.24)***

	2022
	18.757
(0.243)***
	18.749
(0.243)***

	2023
	19.144
(0.248)***
	19.14
(0.247)***

	Sector interactions: 

	Telecommunications
	-
	1.999
(0.703)**

	Healthcare
	-
	0.083
(0.426)

	Financial
	-
	1.444
(0.404)***

	Real Estate
	-
	-2.889
(0.503)***

	Consumer Discretionary
	-
	0.238
(0.408)

	Consumer Staples
	-
	1.043
(0.549).

	Industrials
	-
	-1.465
(0.406)***

	Basic Materials
	-
	-0.817
(0.537)

	Energy
	-
	-2.384
(0.553)***

	Utilities
	-
	1.621
(0.594)**

	Controls added
	Yes
	Yes 

	Adjusted R-Squared
	0.39964
	0.4009

	Number of panels
	10,013
	10,013

	Average observations per panel 
	7.632
	7.632

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1



	Table 12: Robustness check 4 full results

	
	Model without interaction
	Model with interaction

	Dependent variable
	Estimates

	Intercept
	-57.685
(0.810)***
	-60.202
(0.820)***

	40-20-40 split dummy
	5.001
(0.218)***
	7.478
(0.441)***

	LOG of Total Assets
	4.524
(0.039)***
	4.717
(0.040)***

	LOG of Firm Age
	2.599
(0.084)***
	2.528
(0.084)***

	Debt-to-Equity Ratio
	-0.000078491
(0.00002611)**
	-0.000073811
(0.000025979)**

	GDP/capita
	0.00015912
(0.0000048403)***
	0.00016021
(0.0000048309)***

	Polluting Firms Dummy
	2.041
(0.156)***
	1.129
(0.201)***

	Square Root of Net Income
	-0.000057866
(0.000012949)***
	-0.000075036
(0.000012915)***

	2009
	2.089
(0.422)***
	2.035
(0.420)***

	2010
	2.808
(0.409)***
	2.772
(0.407)***

	2011
	2.484
(0.407)***
	2.430
(0.405)***

	2012
	2.789
(0.407)***
	2.728
(0.405)***

	2013
	2.263
(0.411)***
	2.194
(0.409)***

	2014
	2.486
(0.408)***
	2.425
(0.406)***

	2015
	4.031
(0.401)***
	4.046
(0.399)***

	2016
	6.606
(0.443)***
	6.609
(0.441)***

	2017
	8.325
(0.416)***
	8.378
(0.414)***

	2018
	9.056
(0.414)***
	9.063
(0.412)***

	2019
	9.977
(0.398)***
	9.959
(0.396)***

	2020
	11.395
(0.383)***
	11.370
(0.381)***

	2021
	12.286
(0.368)***
	12.267
(0.366)***

	2022
	13.130
(0.364)***
	13.116
(0.362)***

	2023
	13.598
(0.365)***
	13.568
(0.363)***

	Sector interactions: 

	Telecommunications
	-
	-1.483
(0.814).

	Healthcare
	-
	0.495
(0.548)

	Financial
	-
	-8.479
(0.485)***

	Real Estate
	-
	-2.635
(0.576)***

	Consumer Discretionary
	-
	-2.873
(0.498)***

	Consumer Staples
	-
	-0.713
(0.612)

	Industrials
	-
	-1.457
(0.492)**

	Basic Materials
	-
	0.809
(0.547)

	Energy
	-
	-1.875
(0.629)**

	Utilities
	-
	-2.274
(0.704)**

	Controls added
	Yes
	Yes

	Adjusted R-Squared
	0.31337
	0.32015

	Number of panels
	9,993
	9,993

	Average observations per panel
	6.21115
	6.21115

	significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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ChatGPT was used to assist in coding, data analysis, and refining the language of this thesis. Appendix B of this thesis provides a detailed account of the use of Generative AI tools during the development of this thesis. By submitting this thesis, I declare that I am fully responsible for the accuracy and completeness of its content.
1. This appendix gives a detailed oversight of the use of Generative AI tools during the writing of this thesis. These tools were used to enhance clarity and increase the cohesiveness of this thesis. 
2. The generative AI tool used was “ChatGPT-4”
3. Scope of use 
3.1 Writing and grammar refinement
· Tool: ChatGPT-4
· Purpose: the enhance clarity and increase cohesiveness of paper
· My role: The suggestions generated by ChatGPT-4 were carefully reviewed before including in my paper.
· Reflection: the AI tools helped me to make my text more understandable and enhanced the flow of sentences. 
· Applied in sections:1, 2.1.2, 3.2, 3.4.2, 3.4.3.
3.2 Coding
· Tool: ChatGPT-4
· Purpose: prepare codes that can be used in R studio to do regression analysis based on my dataset. 
· Reflection: the AI tools helped me form codes that I used to do the regression analysis. 
· Applied in sections: 4.1. 
4. complete log of AI interaction

1.
· Query to ChatGPT: how do I rewrite: with large companies is meant...
· Response ChatGPT: “In this context, large companies are defined as...” (If providing a specific definition). 
· How it was used: part of the response was directly used in the paper. 
2.
· Query to ChatGPT: how do you say this better: this is done to try to increase the scores.
· Response ChatGPT: This is done in an effort to enhance the scores.
· How it was used: part of the response was directly used in the paper. 
3. 	
· Query to ChatGPT: I have a list of companies that are all from one country in excel. I want to make a table that shows how many and what percentage of the companies are from each country.
· Response ChatGPT: Option 2: In R
If you’ve read the Excel into R, and your data is in a data frame companies with a column Country, do this:
# Frequency table
summary_table <- as.data.frame(table(companies$Country))
colnames(summary_table) <- c(“Country”, “Count”)
# Add percentages
summary_table$Percentage <- round(100 * summary_table$Count / sum(summary_table$Count), 1)
# View table print(summary_table)
· How it was used: the codes were used to form the table needed for the descriptive analytics. 
4.
· Query to ChatGPT: how to say this better: because the democracy level for the year 2009 was systematically missing, the average level between 2008 and 2010 for this year has been taken.
· Response ChatGPT: “Because the democracy level for the year 2009 was systematically missing, the value for this year was imputed using the average of 2008 and 2010.”
· How it was used: the response was directly used in this paper. 
5.
· Query to ChatGPT: how do I make a summary table in R where I show the N, mean, median, SD, max, min?
· Response ChatGPT: your_data %>%
  summarise(    across(   .cols = c(TotalAssets, ESGScore, ROA),
       .fns = list(
        N = ~sum(!is.na(.)),
        Mean = ~mean(., na.rm = TRUE),
        Median = ~median(., na.rm = TRUE),
        SD = ~sd(., na.rm = TRUE),
        Min = ~min(., na.rm = TRUE),
        Max = ~max(., na.rm = TRUE)      ),  .names = “{.col}_{.fn}” ) )
· How it was used: I used the code and changed it to my dataset and my variables. 
6. 
· Query to ChatGPT: how do I say this better: This was done to ensure that the variables were not so related to each other that it could affect the interpretation of the results.
· Response ChatGPT: This was done to ensure that the variables were not excessively correlated, which could otherwise compromise the interpretation of the results.”
· How it was used: The response was directly used in this paper. 
7.
· Query to ChatGPT: please help me enhance the flow of this piece of text i wrote: it would be expected that firms that are not legally required to report on their esg performance, only report when this performance is better than comparable firms who are legally required to report on their esg scores. when these firms would volunarily report their performance when this is actually worse than their peers in countries with legal reporting requirements. this could send negative signals to stakeholders.
· Response ChatGPT: It can be expected that firms not legally required to report on their ESG performance will choose to do so only when their performance is better than that of comparable firms in countries where ESG reporting is mandatory. If these firms were to voluntarily disclose poor ESG performance relative to their peers, it could send negative signals to stakeholders. 
· How it was used: The response was directly used in this paper. 


[bookmark: _Toc202107526]Appendix E: Dataset checks
	Table 13: Multicollinearity test results

	Variable 
	GVIF
	Df
	GVIF^(1/(2*Df))

	Democracy score
	3.666302
	1
	1.914759

	Log of total assets
	1.840514
	1
	1.356655

	Log of firm age
	1.158682
	1
	1.076421

	Debt-to-equity ratio
	1.000275
	1
	1.000138

	GDP / capita
	1.850351
	1
	1.360276

	Polluting dummy
	15.782742
	1
	3.972750

	Factor (YEAR)
	1.156482
	15
	1.004858

	Square root of net income
	1.1350694
	1
	1.162193

	Demscore*sector_2
	1.344044
	1
	1.159239

	Demscore*sector_3
	2.137241
	1
	1.461931

	Demscore*sector_4
	2.750436
	1
	1.658444

	Demscore*sector_5
	1.744878
	1
	1.320938

	Demscore*sector_6
	10.740288
	1
	3.277238

	Demscore*sector_7
	5.295232
	1
	2.301137

	Demscore*sector_8
	11.936986
	1
	3.454994

	Demscore*sector_9
	6.917266
	1
	2.630070

	Demscore*sector_10
	4.916893
	1
	2.217407

	Demscore*sector_11
	3.859453
	1
	1.964549



	Table 14: Stationary test results 

	Variable
	Test statistic
	P-value
	Conclusion

	Democracy score
	-24.96
	<0.01
	Stationary

	ESG score
	-82.606
	<0.01
	Stationary 

	GDP / capita
	-41.87681
	<0.01 
	Stationary 

	Square root of net income
	-50.64607
	<0.01
	Stationary 

	Log of firm age
	-70.65192
	<0.01
	Stationary

	Log of total assets
	-46.49757
	<0.01
	Stationary

	Debt-to-equity ratio
	-195.059
	<0.01
	Stationary 
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The full R script used in this paper can be accessed using the following link: 
MTH2425 RSTUDIO.R
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