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Abstract  

Given the imminent need of tackling climate change, companies have been forced to shift to a 

more sustainable business model in order to survive and thrive in the future. This thesis 

investigates the relationship between firms’ environmental preparedness and their financial 

performance, with a specific focus on the most polluting economic sectors in terms of 

greenhouse gas emissions. The methodology of this thesis draws upon the limitations of 

previous studies and covers the period going from 2011 until 2020. Even though most of the 

previous academic literature points to a possible positive relationship, this research finds 

evidence of a small negative economic effect of environmental preparedness and the 

implementation of environmental-related strategies on corporate financial performance. 

Results are robust to an instrumental variable approach employing a two-stage least squares 

regression model, which was utilized to tackle any possible endogeneity or reverse causality 

issues and draw causal inferences. Lastly, even if a small negative economic effect is observed, 

this one is expected to become significantly positive in the foreseeable future.  
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Introduction  

1.1General motivation  

Climate change has been scientifically proved. It is due to human economic activity 

that global warming is causing our climate to drastically change. Experts assume that once 

certain tipping points in the earth system will be breached, such as the loss of the Amazon 

rainforest or the West Antarctic ice sheet, this will lead to dramatic consequences, such as an 

increase in climate catastrophes and a new less habitable “hothouse” climate state (Lenton et 

al., 2019). The irreversible consequences can already be seen today with heatwaves, floods, 

droughts and mega rainstorms becoming more frequent, almost becoming the new norm. 

According to climate scientists, all of these disasters are part of a constellation of extreme 

weather events that paint a picture of a world that has already warmed 1.2° degrees Celsius (C) 

since pre-industrial times (Bloomberg, 2021). Due to the urgent need to take action on climate 

change, governments have started to implement strict regulations. It is possible to think of the 

Paris Agreement, signed in 2015, whose goal is to limit global warming well below 2°, 

preferably 1.5°C. Moreover, in 2020, the European green deal was launched, a plan to increase 

the targets for greenhouse gas emissions (CO2) reductions to 50% by 2030, and for the 

continent to become carbon neutral by 2050. Finally, in order to meet such targets, it is of 

fundamental importance to direct corporate investments towards more sustainable projects and 

activities. This is why, in July 2020, an action plan on financing sustainable growth for climate 

mitigation through a common classification system for sustainable economic activities has 

entered into force, the “European taxonomy”.  

The transition to a low-carbon and climate resilient economy requires significant 

investments being made on a large scale. Institutional investors, especially those with a long-

term time horizon, play an important role in financing such green initiatives, as well as 

influencing companies through shareholder activism. Investors, as well as stakeholders, are 

increasingly making use of environmental, social and governance (ESG) criteria to screen 

investments and make purchase decisions. ESG factors have been introduced in view of the 

threat that climate change represents and, therefore, to address the newly introduced corporate 

requirements imposed by regulators. All of these factors combined together have led to the rise 

of “transition risks”, which include policy and legal changes, as well as market and 

technological shifts.  

In particular, by examining the most polluting sectors in terms of emissions such as the 

energy, food and beverage, transportation, and industrial sector, it is possible to notice how 
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companies operating in these carbon-intensive sectors have lately started to undertake an 

important transformation process in terms of environmental practices, as well as economic 

principles. For example, it is possible to think of the deflationary price of renewable energies, 

the advent of electric vehicles, and the development of sustainable food and packaging 

solutions. As a matter of fact, companies are starting to adopt more sustainable production 

processes and being more transparent to their stakeholders. The newly developed concept of 

“stakeholder capitalism” is becoming the modern standard, where companies serve the interests 

of all stakeholders, environment included, and concentrate on long-term value creation rather 

than just increasing short-term shareholder value. Accordingly, the environmental performance 

and governance of companies have started to play an increasingly important role in the 

corporate landscape. In the past few years, in fact, ESG factors have increasingly gained 

momentum revealing the superior returns associated with green assets and reflecting the notion 

of “doing well by doing good”. 

1.2 Problem Statement and research questions 

Due to the rising relevance of investigating the financial implications behind the 

transition towards a low-carbon economy, building upon the limitations of previous academic 

studies, this paper aims to analyse the following problem statement:  

“What is the relationship between corporate environmental preparedness, the implementation 

of environmental-related practices, and firms’ financial performance in the long run?”  

Consequently, throughout this thesis, several research sub-questions will be addressed 

in order to offer a solid foundation for providing a clear answer to the problem statement above. 

1. What is the relationship between the environmental score and corporate financial 

performance in the long run?  

 
2. What is the relationship between the governance score and corporate financial performance 

in the long run?  

 
3. What is the long-term relationship between corporate environmental preparedness and the 

correct implementation of environmental-related practices, as proxied by the environmental 

and governance scores combined, and firms’ financial performance?  
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4. What is the impact of corporate environmental preparedness and the implementation of 

environmental-related practices on firms’ financial performance across the energy, food 

and beverage, transportation, and industrial sectors? 

 

5. What role does the size of a company play in the relationship between environmental 

preparedness, the implementation of environmental-related practices, and corporate 

financial performance?  

 

1.3 Contributions  

This thesis contributes to previous literature in several ways. First of all, it addresses 

the limitations of previous academic studies in this field, which focused only on the short-term 

relationship between ESG factors and corporate financial performance. In fact, by taking a 

long-term time horizon this thesis tries to uncover new trends and opportunities for companies. 

Notably, what matters the most to stakeholders, especially in today’s global economy, are the 

long-term outcomes.  

Furthermore, unlike other studies that focused on either ESG or ES factors, this thesis 

examines the interrelation between environmental and governance factors (EG) and tries to 

unveil the relevance of environmental preparedness and the implementation of environmental-

related practices on corporate financial performance. As it will be later explained, both of them 

alone represent a necessary, but not sufficient condition for achieving an efficient corporate 

performance. In essence, the two factors complement and sustain each other; it is important to 

be environmentally prepared, but such practices need to be implemented correctly by 

managers. In today’s global economy, given the environmental state of affairs, such condition 

has become crucial for companies.  

In addition, this research addresses a possible causal effect behind how well 

corporations are embracing environmental-related practices and whether the implementation 

of these ones is actually leading to a superior financial performance or not. It does so by means 

of an instrumental variable approach, which helps overcome possible endogeneity and reverse 

causality issues. To the best of my knowledge, this type of analysis has not yet been extensively 

adopted in this field. Finally, this thesis tries to unveil certain aspects related to the 

environmental preparedness and governance of companies, which could be used by managers 

in order to enhance their performance.     
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1.4 Approach 

In the following, this thesis first discusses previous academic literature in this field in 

order to develop the hypotheses that will later be tested. Next, the constructed dataset along 

with the methodology adopted for this research shall be outlined. Specifically, the developed 

regression models and the rationality behind them will be explained. Furthermore, a discussion 

highlighting the main results will follow. Lastly, managerial and political implications are 

discussed, the limitations of this study identified, and possible avenues for future research 

suggested. A short summary of the conducted research, together with the main results 

addressing the abovementioned problem statement conclude.  

 

Literature Review  
In order to find a good starting point for analysing this topic from a theoretical 

perspective, it is important to take one step back in time when Friedman (1970) developed the 

traditional economic view, which states that environmental protection comes only at an 

additional cost for companies and that the sole responsibility of managers should be of 

maximizing profits. However, this line of thought has lately been put into question by both 

practitioners and academics. 

2.1 The rise of ESG factors and sustainable investments  

Today, Corporate Social Responsibility (CSR) has become a top priority for companies 

not only to comply with the introduction of new laws and regulations, but especially to increase 

their competitiveness by enhancing their reputation among different stakeholders. In fact, it is 

due to the external pressure received from all sorts of stakeholders that firms have started to 

implement investments solutions that aim at safeguarding the environment and society at large. 

In essence, companies have been forced to rethink their business models in a more ethical and 

sustainable way (Surana et al., 2020; Bogers et al., 2020). As a result, academics, shareholders 

and managers have begun to examine the added value of pursuing sustainable practices not 

only to all stakeholders, but also financially to the companies themselves (Fiandrino et al., 

2019; Li et al., 2019).  

The global economy has entered in a more sustainable era where the old concept of 

shareholder capitalism has now been replaced by the newly developed principle of stakeholder 

capitalism. In this one, companies are required to define their mission as serving the interests 

of all stakeholders, where profits as well as the success of a business are only a by-product of 
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the long-term value created (Edmans, 2020; Hunt et al., 2021). Taken altogether, this has led 

to a significant rise of the importance attributed to the environmental, social, and governance 

(ESG) factors. In the past few years, demand for services and insights into sustainable investing 

has been surging, as evidenced by the increasing number of managed funds that explicitly 

invest based on ESG criteria. The data, in fact, speak for themselves. In 2019, according to 

Morgan Stanley’s Sustainable Signals survey, approximately 85% of investors were found to 

be interested in sustainable investing, an increase of 71% compared to 2015 (Financial Times, 

2020). Moreover, at the beginning of 2020, global sustainable investment reached $35.3 billion, 

up 15% over the previous two years (2018-2020) and 55% over the previous four years (2016-

2020) (Global Sustainable Investment Review, 2020). Interestingly, the trend in ESG factors 

has gained even more importance throughout the COVID-19 pandemic, as these ones are not 

only seen as a method to “do well by doing good” anymore, but also as a way to mitigate 

possible arising risks in the long run. 

2.2 Environmental score and firm financial performance 
 

Although there is still mixed academic evidence with regard to the effect of companies’ 

ESG efforts on their financial performance, a stream of literature does point at a positive impact 

of CSR strategies on companies’ performance (Nirino et al., 2021).  

In particular, corporate environmental performance is regarded as a critical component 

of CSR, as well as being a useful forward-looking indicator of a company’s financial 

performance (Guenster et al., 2005). Given the intensified efforts to prevent global warming, 

reducing emissions through the decarbonization of the economy has become a crucial factor. 

In this regard, within an ESG score, environmental factors usually include a company’s 

contribution in tackling climate change through its greenhouse gas (CO2) emissions, waste 

management and energy efficiency. In contrast to Friedman (1970), Ambec and Lanoie (2008) 

highlight many ways in which improving the environmental performance of an organization 

leads to an improved financial performance and not necessarily to an increase in cost. More 

specifically, by looking at both sides of the balance sheet of a company, this would imply 

increasing revenues whilst reducing some costs. As shown in Figure 1 (see Appendix A), 

companies could potentially increase their revenues through three main channels: better access 

to certain markets, product differentiation, as well as selling newly developed and innovative 

eco-friendly products. At the same time, a better environmental performance could also lead to 

significant cost reductions through strategic investments, lower cost of energy, proper risk 

management, and good relations with external stakeholders; in fact, as pointed out by Akbari 
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et al. (2019), CSR strategies have a significant positive impact on customers loyalty and brand 

positioning.  

Moreover, by investigating the resource-based view of companies, Russo and Foust 

(1997) find supporting evidence that companies are usually rewarded financially when they 

implement “green” and transparent strategies. The industry context in which a company 

operates is also a major factor in determining the impact of environmental performance on 

financial success (Russo and Foust, 1997). Such results become even more robust by looking 

at the study performed by Guenster et al. (2005), who studied the relationship between 

corporate eco-efficiency and several dimension of financial performance. In this one, the 

authors found strong evidence that the benefits of a robust company eco-efficiency policy can 

be significant at a financial level. 

Furthermore, it is also possible to assume a better environmental performance to be 

associated with a lower cost of capital (Ambec and Lanoie, 2008). As previously stated, the 

recent view on environmental performance has also paved the way to the recent growth of 

investors’ interest in corporate sustainability performance which, in turn, has brought renewed 

attention to the implications of the quality of non-financial disclosure for companies and 

investment outcomes. Accordingly, such a view is further supported by Rodriguez, Cotran, and 

Stewart (2017) who found strong evidence of a positive relationship between strong 

sustainability performance and a lower weighted average cost of capital (WACC). Today, the 

purpose and importance of non-financial disclosure is to offer investors and other stakeholders 

with a more comprehensive picture of a company, complementing the limited information 

provided in financial statements.  

Lastly, in line with the view that corporate environmental performance generates new 

and competitive resources for firms, Flammer (2013) investigates whether shareholders reward 

or penalize corporations for their behaviour toward the environment (environmental CSR). The 

author finds that companies that reported to behave responsibly towards the environment 

experience a significant stock price increase, whereas those that behave irresponsibly are 

confronted with a significant decrease.   

As a result, given the abovementioned findings, a positive long-term relationship 

between the environmental score and firms’ financial performance, as measured by the return 

on assets (ROA) and Tobin’s Q, is expected. 

H1: There is a positive long-term relationship between the environmental score of companies 

and their financial performance.  
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2.3 Governance score and firm financial performance  

When taking into consideration ESG scores, the governance score reflects a system of 

rules or principles that define the rights, obligations, and expectations of various stakeholders. 

Good corporate governance is seen as a mechanism to align management’s goals with those of 

stakeholders and avoid any opportunistic behaviour. From an agency theory perspective, 

information asymmetry usually arises as a result of managers’ competitive advantage in terms 

of information, which leads to conflict of interests between managers and stakeholders. 

Consequently, good corporate governance practices aim to reduce such conflicts by evaluating 

managers’ performance and matching management’s goals with those of stakeholders 

(Brickley and James, 1987). It is only by doing so that a company can be able to achieve its 

long-term goals and create value to all stakeholders.  

In line with this view, several studies have examined the relationship between corporate 

governance and the subsequent financial performance of companies. First of all, Choi and 

Wang (2009) investigate the relationship between stakeholder relations and firms’ financial 

performance. A positive association was found between the two. Moreover, in a survey 

focusing on firm-level corporate governance practices, Love (2010) finds a positive 

relationship between these ones and firms’ financial performance, as measured by the operating 

performance and stock returns. In support of this evidence, after having constructed a 

“Governance Index” to proxy for the level of shareholder rights among different firms, 

Gompers et al. (2003) find that having stronger shareholder rights leads firms to have a higher 

market value, higher profits and higher revenue growth in the long-term. Finally, Bhagat and 

Bolton (2008) examine the characteristics of corporate governance, as measured by the 

“Governance Index” developed by Gompers et al. (2003) and find that stock ownership of 

board members and CEO-Chair separation are both significantly linked to better current and 

future operating performance.  

As a result, all of this evidence implies a possible positive relationship between the 

governance score and firms’ financial performance. Hence, the second hypothesis of this thesis 

examines this relationship by taking ROA and Tobin’s Q as the two measures of corporate 

financial performance.  

H2: There is a positive long-term relationship between the governance score of companies and 

their financial performance. 
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2.4 The interrelation between the environmental & governance performance  

Having examined the relationships between the environmental and governance scores 

and firms’ financial performance from a theoretical perspective, it is also important to see how 

these two scores relate to each other. In fact, it is unsuitable to think that only making 

investments towards sustainable projects would be enough if the deployed funds are not 

managed efficiently due to conflicts of interests in a firm. The same logic applies in the other 

direction, meaning that preaching good corporate governance practices without actually 

considering the interests of all stakeholders, the environment included, would be 

counterproductive; therefore, “walking the talk” becomes crucial in the long run. The two 

single factors, de facto, represent a necessary, but not sufficient condition for a company 

success.  

The interrelation between corporate environmental and governance performance has 

been extensively studied by academics. Cartwright and Craig (2006) show that one of the major 

impediments to company directors and business managers in adopting global sustainability 

concept are the conventional strategic management’s performance expectations and processes; 

the ones that follow the old myth of shareholder capitalism. The two authors stress the need of 

shareholders and mangers to take a proactive role in reversing such unsustainable practices. 

Accordingly, Kock et al. (2011) emphasize how environmental stakeholders are putting an 

enormous pressure on managers to embrace ecologically sound practices. The authors also 

investigate how certain corporate governance systems have an impact on firm environmental 

performance by raising manager’s awareness to stakeholders’ environmental preferences. 

Their empirical research demonstrates that companies with a greater exposure to corporate 

control, less regulatory protection, and more pro-stakeholder directors in their boards, display 

a superior environmental performance. Furthermore, Walls et al. (2012) specifically investigate 

how the interaction between and among the shareholders, managers, and boards of directors 

influence environmental performance. Their findings depict several interesting patterns. First, 

the role of the board was found to be extremely relevant to the company environmental 

concerns. Interestingly, environmental performance tends to worsen when boards are 

independent, large, and less diverse. However, in this regard, environmental board committees 

were found to play a crucial role and have a positive influence on environmental strengths and 

concerns. Next, among ownership dynamics, shareholder activism was found to have a direct 

effect on environmental performance. More specifically, the practice of shareholder activism 

is most common when environmental performance is poor, because this could be financially 
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costly for a company in terms of regulations, fines, and risk exposure. Another important 

finding of this study is that higher executives’ compensation, not linked to any sustainable 

target, is usually related to a poor environmental performance. This could arise due to a bigger 

emphasis being put on short-term financial goals, such as meeting analysts’ expectations, at 

the expense of environmental ones, the so-called notion of short-termism of managers. 

Following this last finding, Flammer et al. (2019) study the incorporation of CSR factors into 

executives’ compensation, a relatively new practice in corporate governance. The authors find 

that adopting CSR contracting improve the environmental performance of a company, 

mitigating managers’ short-termism. Moreover, the authors also find that firms implementing 

CSR contracting see a considerable increase in their value, indicating a long-term rise in their 

profitability, thanks to the increased attention of managers in making sound investments in 

environmental-related projects. Finally, this evidence of CSR governance and corporate 

financial performance is further supported by another study. In fact, Wang and Sarkis (2017) 

find that CSR governance that leads to a positive environmental performance will, in turn, 

contribute to a superior financial performance in the long-term. 

As a result, in light of these findings, this thesis combines the environmental and 

governance factors together (EG combined score) in order to proxy for firms’ environmental 

preparedness and the correct implementation of environmental-related practices. Thus, the 

following hypothesis pertaining to the relationship between this one and corporate financial 

performance, will be tested.  

H3: There is a positive long-term relationship between the environmental preparedness and 

implementation of companies, as proxied by the EG combined score, and their financial 

performance. 

2.5 Carbon Intensive sectors: problems, solutions and performance 

As previously introduced, this thesis focuses on the analysis of four main sectors, 

namely the energy, food and beverage, industrial, and transportation. All these sectors have 

been identified as being carbon intensive as they include activities such as burning fossil fuels 

for electricity, mobility and heat, as well as manufacturing cement, steel and plastic or turn up 

soils, clearing forests and degrading ecosystems. In particular, as depicted in Figure 2 (see 

Appendix A), today, 25% of global greenhouse gas (CO2) emissions comes from electricity 

production in the energy sector, 24% comes from food, agriculture and land use, 21% comes 
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from the manufacturing of goods in the industrial sector, and 14% from transportations (The 

Drawdown Review, 2020).  

However, due to the significant consequences caused by pursuing unsustainable 

processes, most companies in these sectors have started to undergo radical and environmentally 

innovate transformations with the aim of redesigning their business models. 

In the energy sector, electricity production is shifting away from fossil fuels. A 

spectrum of solutions backed up by investments and economic principles has been developed; 

it is possible to think of wind and solar as the new sources of energy, with flexible grids and 

effective storage facilities allowing a good balance for supply and demand. Curiously, other 

alternatives using heat as a main source such geothermal or nuclear are also being deployed.   

In the food and beverage sector, solutions include shifting diets, addressing food waste 

and improving food production processes. Interestingly, some of these solutions not only 

protect land, soil and ecosystems, therefore reducing CO2 emissions, but can also be effective 

in helping removing greenhouse gases from the atmosphere.  

In the industrial sector, the one where the extraction of raw materials together with the 

manufacturing of goods takes place, the main solution requires moving from linear economic 

principles to the principles of a circular economy. In this one, waste is not being seen as 

something to discard anymore, but rather as a resource to be used. Energy-efficient and low-

carbon industrial processes in factories are part of the solution. In terms of raw materials like 

plastic, steel or cement, more efficient and sustainable alternatives are still needed.  

Ultimately, in the transportation sector, alternative modes of transportation are 

beginning to lessen or even completely replace the demand for fossil-fuel transport. The 

electrification of vehicles, bundled with renewable energy generation is key for lowering 

emissions. The sharing mobility model is also part of the solution (The Drawdown Review, 

2020). 

Although new solutions are being studied and deployed, academic research with regard 

to the environmental and financial performance across different sectors has not been 

extensively conducted yet. Daszynska-Zygadlo et al. (2016) investigate the relationship 

between firms’ CSR practices and their financial performance in ten different Global Industry 

Classification System (GICS) sectors. The authors find significant heterogeneity across sectors, 

with environmental performance having an effect on corporate financial performance 

conditional upon the sector a company operates in. As confirmed by Kotsantonis at al. (2016), 

when considering ESG factors, it is indeed true that not all issues are said to be “material” and 

therefore value-relevant to every sector and industry of the economy. It is due to this reason 
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that the Sustainability Accounting Standards Board (SASB) has developed a “materiality map” 

where it is being distinguished which type of ESG issue is material for every industry or sector. 

Specifically, the SASB materiality map defines a material sustainable issue as one that is likely 

to have an impact on a company’s financial condition or operating performance (SASB, 2021). 

By analysing the SASB materiality map, especially the environmental section of this one, it is 

evident that all the sectors of interest in this research experience almost the same category 

issues such as: CO2 emissions, air quality, energy management, water and waste management, 

and ecological impact. Specifically, these issues are likely to be material either for more or 

slightly fewer than 50% of the industries within that sector (SASB, 2021). Finally, Khan et al. 

(2015) examine the relationship between ESG material issues and companies’ financial 

performance and find higher profit margins and risk-adjusted stock returns for companies that 

made significant investments in material ESG issues compared to those that did not. 

Most of the previously cited findings, build on the expectations that environmentally 

prepared companies implementing sustainable plans for material issues should experience a 

superior corporate financial performance, as well as being rewarded by investors. 

Consequently, by analysing the different sectors of interest of this thesis, the following 

hypothesis argues for a positive long-term relationship, across all sectors, between the 

combined environmental and governance scores and firms’ financial performance, as proxied 

by ROA and Tobin’s Q.  

H4: There is a positive long-term relationship between the environmental preparedness and 

implementation of companies, as proxied by the EG combined score, and their financial 

performance across all sectors of interest. 

 

2.6 The role of company size: impact on environmental and financial performance  

Another important aspect that should be considered when analysing the relationship 

between corporate environmental preparedness, the implementation of environmental-related 

practices, and firms’ financial performance is the size of the companies that are being 

examined. In fact, the role of size has been extensively investigated in several environmental 

and financial studies, which found this one to be a significant factor that needs to be considered. 

Chen and Hambrick (1995) examine how the competitive behaviours of small firms 

differ from those of big companies. In their study it was found that the speed by which small 
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firms carry out competitive actions appears to be countered by the significant fast responses of 

big companies. A possible explanation for large companies' proclivity in announcing their 

reactions promptly, may reflect their desire to protect their reputation in front of stakeholders. 

In the context of environmental performance, the main view adopted in most studies is that 

larger companies have more available resources at hand which, in turn, makes it easier for them 

to engage in environmental practices and, therefore, enjoy a higher environmental rating than 

smaller companies. As highlighted by Chauhan (2014), who studies the relation between firms’ 

characteristics and CSR expenditure, the latter tend to increase in tandem with the size a 

company. Darnall et al. (2009) confirms the aforementioned theory by finding that larger firms 

tend to have a more proactive behaviour towards environmental practices compared to smaller 

firms. A possible explanation for these proactive efforts, as with the competitive behaviour, is 

due to firm visibility and reputation playing an important role for larger companies (Schreck 

and Raithel, 2015). In this regard, Adams at al. (1998) find that larger companies tend to 

disclose more information compare to smaller ones. Specifically, Drempetic et al. (2019) point 

out that firm size positively influences sustainability non-financial reporting and that this one 

not only is helpful in increasing corporate reputation, but also anticipates a superior financial 

performance. Finally, Aragón et al. (2008) find that not only size is indeed an important for 

proactively developing environmental practices, but also that those companies adopting such 

strategies tend to have a better financial performance.  

As a result, this thesis aims to analyse how the relationship between environmental 

preparedness and corporate financial performance differs across big and small-sized 

companies. In light of the previously cited findings, the following hypothesis will be tested.  

H5: Big firms’ environmental preparedness and implementation of environmental-related 

practices, as proxied by the EG combined score, have a greater impact on corporate financial 

performance than those of small businesses. 

More specifically, examining the specific relationship with a firm’s size by testing (H5) 

above, allows for a first investigation of any possible issues concerning reverse causality; it 

could be that a higher EG combined score does not necessarily have a positive effect on 

corporate performance (ROA and Tobin’s Q), but that actually a higher financial performance 

could be a source leading to a higher EG combined score.  
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Finally, Figure 3 below depicts the interrelation between all variables in a conceptual 

model of research.  

 

 

Figure 3: Conceptual model of research 

 

 

 

 

Data  

In this section the constructed dataset of this thesis is explained. In order to answer the 

aforementioned problem statement and the related research sub-questions, two main streams 

of data have been considered: ESG scores and financial data. As it will be explained in the 

following sub-sections, both types of data have been downloaded from the Thomson Reuters 

database by means of the financial and macroeconomic platform Datastream. 

3.1 Thomson Reuters’ Refinitiv ESG database & Final Sample  
 

As previously introduced, this thesis makes use of the Thomson Reuters database. 

Specifically, the main source from which firms’ Environmental and Governance scores have 

been extracted is Thomson Reuters’ Refinitiv ESG database. Refinitiv collects data from 

publicly traded corporations' annual reports, sustainability reports, nongovernmental 
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organizations and news sources on a yearly basis. Moreover, with a history dating back to 2002, 

the database declares to have one of the most extensive ESG datasets in the business, covering 

over 80% of global market capitalization and more than 450 different ESG criteria. More 

specifically, a total of 10,000 companies on a global level are included for which ESG data is 

stored and ESG scores are produced; Figure 4 in Appendix A displays a geographical 

breakdown of the distribution of companies worldwide. Refinitiv ESG ratings are transparent 

and reflect an objective assessment of firms' relative ESG performance, factoring for industry 

materiality biases. In fact, similar to the materiality map created by the Sustainability 

Accounting Standards Board (SASB) also a Refinitiv materiality matrix has been developed in 

order to develop a reliable assessment of the importance of each ESG issue to each different 

industry group. In this case, “materiality” is defined in the form of category weights which are 

utilized to compute the ESG scores and are calculated based on a data-driven approach. The 

final ESG scores are ultimately calculated based on the relative importance of each ESG factor 

within the firm’s industry (for E and S) and country (for G), ranging from 0 to 100. As displayed 

in Figure 5 (see Appendix A), such numerical scores are also available in the form of letter 

grades in order to better distinguish between non-transparent organizations with limited 

reporting (ESG laggards) and those that emerge as industry leaders by providing sufficient 

information and, therefore, “practicing what they preach” (ESG leaders) (Refinitiv ESG 

Scores, 2020).   

The Refinitiv ESG scores from Thomson Reuters have already been utilized in previous 

academic research that was conducted by Ferrell et al. (2016) and Dyck et al. (2019). However, 

as it will be explained in the next section, this thesis draws upon the research conducted by 

Albuquerque et al. (2020), who also make use of the same database. The initial dataset of this 

thesis consisted of 38,019 observations for 2,001 companies, covering the period ranging from 

2002 until 2020. However, due to a lot of missing data before 2011, as well as for certain 

geographic areas such as Asia, the final dataset was then reduced to 18,081 observations for 

1,808 companies, covering the period going from 2011 until 2020. Notably, the dataset consists 

of both time-series and cross-sectional data, therefore having a panel data structure. 

Furthermore, as depicted in Table 2 in Appendix B, companies were selected based on the 

“Thomson Reuters Business Classification” (TRBC) and then grouped into the previously 

discussed four economic sectors, namely, energy, food and beverage, transportation, and 

industrial.  
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3.2 Environmental & Governance variables 

In the methodology employed by Albuquerque et al. (2020), the authors use as the main 

variable of interest the combined ES score, which was computed by taking the average of the 

environment and social scores and omitting the governance score. Because the main scope of 

this thesis is to examine the financial implications behind the environmental management and 

strategies of firms to effectively tackle the issue of climate change, drawing upon the 

methodology applied by Albuquerque et al. (2020), in this research, the environmental and 

governance scores are analysed both separately and by computing a combined EG score. The 

main assumption behind this application is that these two scores best proxy for the 

environmental preparedness and implementation of environmental-related practices of a 

company. In fact, Refinitiv ESG assesses a company's environmental (E) performance in three 

ways, by looking at its resource use, emissions, and innovation. By the same token, the 

governance (G) of the same company is evaluated in three dimensions: its management, 

shareholders, and corporate social responsibility (CSR) strategy. In the regression analysis that 

follows, it will be examined not only the financial implications behind the main scores, but also 

what kind of effect and role these sub-categories play in a company. 

3.3 Financial Variables  

The financial variables used in this thesis represent the dependent variables of the 

regression models that will be applied in the regression analysis that follows and aim to 

measure the corporate financial performance of a firm in the long run. The chosen financial 

measures are the return on assets (ROA) and the Tobin’s Q ratio. As with the ESG variables, 

both of these variables were extracted from the Thomson Reuters database via the financial 

platform Datastream.  

The first variable, ROA, is a measure of how profitable a company’s assets are used. It 

measures a company’s operating efficiency regardless of its capital structure. As highlighted 

by Jewell and Mankin (2011), this is one of the most popular and useful financial ratios, which 

has been used since at least 1919. Most importantly, ROA is frequently utilized by analysts to 

assess a company's financial status, performance, and future prospects. A survey conducted by 

Gibson (1987) brings evidence to this claim. In this one, several Chartered Financial Analysts 

were asked about the importance of many financial ratios and ROA was selected by more than 

90% of respondents as being a primary measure of profitability. Consequently, in light of the 

rising importance of investors researching companies that “do well by doing good”, ROA is a 
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financial measure that will for sure be not overlooked. Specifically, this one is calculated by 

dividing a company’s net income, prior to financing costs, by its total assets.  

The second variable, Tobin’s Q, is defined as the ratio of the market value of a company 

divided by the replacement cost of its assets. In essence, this one is usually utilized as measure 

of the connection between the market and intrinsic value of a company; a high value of Q 

reflects the fact that a company is being overvalued by investors, whereas a low Q implies that 

this one is being undervalued. This ratio is seen as being an important determinant of 

investment decisions. Furthermore, as pointed out by Perfect and Whiles (1994), a 

characteristic of this financial ratio is that it provides investors with the value of company’s 

intangible assets. Consequently, in the context of responsible investing and ESG screening, 

such a ratio represents a perfect match for investors due to the intrinsic, subjective and material 

features of ESG ratings. Due to the several computational difficulties and several versions that 

this ratio has, this thesis follows a conservative approximation, as suggested by Chung and 

Pruitt (1994), who define the Tobin’s Q as follows:  

Q = (MVE + PS + DEBT) / TA                                                                                               (1) 

where MVE is the product of a firm's share price and the number of common stock 

shares outstanding, PS is the liquidating value of the firm's outstanding preferred stock, DEBT 

is the value of the firm's short-term liabilities net of its short-term assets, plus the book value 

of the firm's long-term debt, and TA is the book value of the total assets (Chung and Pruitt, 

1994). The abovementioned data are usually reported in a company’s financial statements. In 

the context of this research, they have been extracted from Thomson Reuters, Datastream. It is 

important to note that the only difference between this conservative variation and other versions 

is the fact that here the replacement costs of plant, equipment and inventory are assumed to be 

equal to their book values (Chung and Pruitt, 1994). 

3.4 Control Variables  

Control variables improve a research validity by reducing the impact of confounding 

and other external variables, therefore minimizing the error term of a regression model and 

helping to deal with endogeneity.  More precisely, these variables are those held constant 

throughout the entire analysis and are helpful in drawing better inferences from the relationship 

that is being studied. In the case of this thesis the first variable known to have the potential to 

affect the performance of a company is the size of this one. Following Gompers, Ishii and 
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Metrick (2003) methodology, this one was calculated by taking the natural logarithm of total 

assets (SIZE). Furthermore, the systematic risk of a company, meaning the risk that the market 

as whole entails, was measured by the beta factor (BETA). The proxy for unsystematic risk 

instead was computed by taking the ratio of total debt to total assets (URISK) (Fischer and 

Sawczyn, 2013). Lastly, VanderPal (2020) investigates the relationship between research and 

development (R&D) expenditures and corporate financial performance. Given the importance 

of investments in R&D when it comes to the environmental preparedness, as well as the 

financial performance of a company, also R&D has been used as a control variable in the 

analysis that follows (R&D). Specifically, as a not all companies reported their R&D expenses 

in the dataset, the variable has been transformed into a dummy variable taking the value of “1” 

when a company reported such investments and “0” otherwise. By doing so, R&D can be seen 

as a measure of the quality of reporting and transparency of the company of interest.  

Methodology 

The methodological approach of this research is of a quantitative nature. First of all, an 

analysis of the descriptive statistics at the beginning of the research is utilized in order to have 

a first overview of how the data look like and what kind of relationships the main variables 

display. Here, expectations on possible results will be formed. Additionally, this thesis draws 

upon some limitations that were found in previous academic studies. In particular, a major 

limitation of most of the previous analyses investigating the relationship between the CSR or 

ESG factors of firms and their financial performance is the fact that almost all of them use an 

event study, which only addresses the short-term stock market reaction of companies. In fact, 

as suggested by Flammer (2013), a possible avenue for future research would be to investigate 

whether environmental CSR affects shareholder value and firm performance in the long run. 

Specifically, in order to examine such relationship, it could be possible to regress long-term 

measures of firm value (Tobin’s Q) and firm performance (ROA) on proxies for environmental 

CSR. Accordingly, the main idea behind this research is to cover a longer time period and 

effectively investigate the relationship between firms’ environmental preparedness, the 

implementation environmental-related practices and their corporate financial performance, 

across the four aforementioned economic sectors. As a result, the following multiple regression 

models have been developed. 
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4.1 Baseline regressions  

The first two regression models investigate the relationship between the EG combined 

score and the two measures of corporate financial performance, ROA and Tobin’s Q. 

Consequently, the purpose is to find compelling evidence concerning the first hypothesis (H1) 

of this thesis by means of the regression equations below: 

RO!!"	=	# + %&'!" + ()!" +	 	*+,-.&" +	 	/01234-5.&!+	6!"		                                                                (2)                                                                            

789:0’3	<!" =	# + %&'!" + ()!" +	 	*+,-.&" +	 	/01234-5.&!+	6!"		                                                       (3)                                                         

Where i indexes firms and t indexes years; RO!!"	and Tobin’s Qit  are the dependent 

variables of interest (y), proxying for corporate financial performance; "#!" is the independent 

variable of interest proxying for the environmental preparedness and implementation of firm i 

at time t;	%!" is the vector of control variables explained in the previous section (Beta, Size, 

Unsystematic Risk, R&D); YearFEt and IndustryFEi are year and industry fixed effects, 

respectively; &!"	 is the error term. The coefficient of interest is ' which expresses the variation 

in ROA and Tobin’s Q related to a change in the environmental preparedness and 

implementation of companies (EG). The inclusion of control variables reduces the possibility 

that our findings are influenced by omitted variables. Industry-year fixed effects are included 

to ensure that the investigated firms operate in the same industry and to account for factors that 

change on a yearly basis and are common to all firms. Notably, control variables and fixed 

effects are employed as a first step to tackle possible endogeneity problems and to eliminate 

selection bias in the estimation of causal effects in observational data by removing big portions 

of variation that are suspected to include confounding factors (Mummolo and Peterson, 2018). 

Furthermore, as expressed below, the same types of regression models are utilized to 

test hypotheses 2 and 3 (H2,3) of this thesis by analysing the relationship between the single 

Environmental and Governance scores and the two measures of corporate financial 

performance.  

RO!!"	=	# + %&'(!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                                       (4) 

789:'’3	<!" =	# + %&'(!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                              (5) 

RO!!"	=	# + %=8(!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                                       (6)                                               

789:'’3	<!" =	# + %=8(!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                              (7)                                                           
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Here Envit and Govit are the environmental and governance scores of firm i at time t; ' 

is the coefficient of interest; the dependent and control variables are the same as in the 

regression equations (2) and (3), as well as industry-year fixed effects.  

Notably, the individual effects of the sub-categories that make up the environmental 

and governance scores are also investigated by adopting the same type of regression equations 

and substituting Envit with Emissit, EnvIit and Resoit for the environmental score, and Govit with 

Manit, Shareit and CSRit  for the governance score. Specifically, these variables represent the 

Emission, Environmental Innovation and Resource-use scores, as well as the Management, 

Shareholders and CSR-strategy scores of firm i at time t, respectively. The regression equations 

can be found in Table 3 of Appendix B. It is noteworthy to mention that the effect of each 

variable has been examined in individual regression models in order to avoid any issues of 

multicollinearity. 

4.2 One-year lagged independent variables   

 As a first check of the validity of the results in the baseline regressions, the same 

multiple regression models will be run, but with the inclusion of a one-year lag for the 

independent variables EG, environmental, and governance score, respectively. The 

introduction of a one-year lagged independent variable helps to better investigate the 

relationship between firms’ environmental preparedness, the implementation of 

environmental-related practices and corporate financial performance. In fact, as stressed by 

Choi and Wang (2009), the environmental, social, and governance performance of a company 

might not immediately lead to a superior financial performance. Firms’ investments in 

environmental activities and R&D might lead to significant effects at least in the year after 

these ones were made. As a result, the following regression models try to investigate this effect.  

RO!!"	=	# + %&=!"$% + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                                      (8)                                                                            

789:'’3	<!" =	# + %&=!"$% + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                          (9)        

RO!!"	=	# + %&'(!"$% + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                                  (10) 

789:'’3	<!" =	# + %&'(!"$% + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                         (11) 

RO!!"	=	# + %=8(!"$% + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                                  (12)                                               

789:'’3	<!" =	# + %=8(!"$% + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                         (13)                                                           
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Where all variables are the same as in the regression equations (2) to (7), with the exception of the 

one-year lagged variable, denoted by t-1, acting as a substitute of the previous independent 

variables. 

4.3 Regression models for analysis of effect across different sectors  

After having examined the overall relationship between the “environmental 

preparedness and implementation” of a company and its corporate financial performance, the 

subsequent part of this methodology looks at the specific effects of the relationship of interest 

within each economic sector. This is performed by means of the regression equations listed 

below: 

>?!!" =	# + %%&=!" + %&&@8'. B,@48.! + %'&@8'. B,@48.! ∗ &=!" + 	)*!" +	 	+,-./&"	+	6!"		                       (14) 

789:'’3	<!" =	# + %%&=!" + %&&@8'. B,@48.! + %'&@8'. B,@48.! ∗ &=!" + 	)*!" +	 	+,-./&"	+	6!"		              (15) 

Where the independent, dependent, and control variables are the same as in the 

regression equations outlined above (2 – 3). However, in this case, Economic Sector dummy 

variables are added and made them interact with the EG combined score (EGit) in order to 

evaluate the different effects for each variable in each specific sectors. Particularly, the 

dummies take a value of “1” when calculating the effect for every sector such as the energy, 

food and beverage, transportation, industrial, and “0” otherwise. Finally, as the effect within 

each sector is being examined industry fixed effects are removed; year fixed effects stay the 

same and are included to control for time-period heterogeneity.  

4.4 Regression models with Size as an interaction variable  

Although in the previous regression models the size of a company has been controlled 

for, another issue that needs to be tackled in the analysis of the relationship between the 

“environmental preparedness and implementation” of companies and their financial 

performance is the role that the distinct size of these ones plays, which is often overlooked. 

More specifically, as outlined in the literature review, it could be possible that a bigger 

company, with more available resources, might have a relative advantage compared to a 

smaller one in executing environmental practices. Thus, there is a possibility that bigger 

corporations will possess higher environmental and governance scores, compared to smaller 

companies, only due to their greater investment capacity.  
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Consequently, the purpose of this part of the analysis is to explicitly uncover the link 

between “environmental preparedness and implementation” of companies and their corporate 

financial performance relative to their specific size. Correspondingly, all companies in the 

sample have been divided into two distinct groups (big and small) by means of a dummy 

variable with a cut-off value based on the median of the variable “size” (see Table 4 below). 

As displayed in the regression equations below, the variable size has been transformed into 

dummy and made interact with the EG combined score.  

>?!!" =	# + %%&=!" + %&D:E! + %'D:E! ∗ &=!" + 	)*!" + 	+,-./&" +	 	0'1234.5/&!+	6!"		                          (16)                                                                                                                                                                                     

789:'(3	<!" =	# + %%&=!" + %&D:E! + %'D:E! ∗ &=!" + 	)*!" + +,-./&" +	0'1234.5/&!+	6!"		                   (17)                                                                                                                                                                                

Here the independent, dependent, control variables, and industry-year fixed effects are 

the same as in the regression equations above (2 – 3), with the exception of the control variable, 

size, that was transformed into a dummy (Big) taking the value of “1” for those companies with 

a value equal or bigger than the median of size, 21.85, and “0” otherwise.  

As discussed in the literature review section, regression models (16) and (17), allow for 

a first investigation of a possible reverse causality issue; is it a higher EG score that leads to a 

higher financial performance or a higher ROA and Tobin’s Q that might cause a higher EG 

score? The answer to this question will be further explored also in the next section through a 

robustness check. 

4.5 Robustness Check: Instrumental Variable approach  

As previously introduced, a main concern in the investigation of the relationship 

between environmental preparedness, the implementation of environmental-related practices, 

and corporate financial performance is the possibility of encountering issues with regard to 

endogeneity and reverse causality. These issues have already been partially tackled throughout 

the methodology of this research in several steps: the first two correspond to the addition of 

industry-year fixed effects, as well as several control variables, followed by the introduction of 

a one-year lagged treatment variable, together with the specific analysis of the role of size by 

means of a dummy variable and interaction effect. Ultimately, in the last part of this research 

a robustness check, inspecting the validity of the obtained results is developed.  

The instrumental variable estimation approach identifies the causal effect of an 

explanatory variable on the independent variable and, therefore, provides a solution to any 

possible endogeneity and reverse causality problems. More specifically, an instrument is a 

variable that determines the endogenous regressor, but only affects the outcome variable 
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through its effect on the independent variable (Card, 1995). Consequently, this one must be 

correlated with the endogenous variable and can only affect the dependent variable through its 

effect on the independent variable, whilst not being correlated with the error term. Ultimately, 

when the assumptions are met, it is possible to develop a two-stage least squares regression 

model in order to derive causal inferences of the treatment on the outcome variable. As 

displayed below, a two-least squares estimation model is conducted by means of the following 

regression equations.   

 
&=!" =	# + %%F!" + 	)*!" + 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                                           (18) 

>?!!" =	# + %%&=G !" + 	)*!" + 	+,-./&" +	 	0'1234.5/&!+	6!"		                                                                     (19) 

789:'(3	<!" =	# + %%&=G !" + 	)*!" + +,-./&" +	0'1234.5/&!+	6!"		                                                              (20) 

First of all, in regression equation (18), "#!" is now the dependent variable, proxying for the 

environmental preparedness and implementation of firm i at time t; (!" refers to the chosen 

instrumental variables;	%!" is the vector of control variables, as in the previous regression 

models (Beta, Size, Unsystematic Risk, R&D); YearFEt and IndustryFEi are year and industry 

fixed effects, respectively; &!"	 is the error term.  

Next, the estimated coefficient of "#!" is imported in the second stage of model ("#) !"), 
which is represented by regression equations (19) and (20). Here the outcome variables, namely 

ROAit and Tobin’s Qit, measure corporate financial performance; control variables and industry-

year fixed effects are the same as in equation (18). Finally, regression equations (19) and (20) 

will provide an unbiased and robust estimate, which is helpful in checking the robustness of 

the results of this research and making causal inferences concerning the effect of firms’ 

environmental preparedness and implementation of environmental-related strategies, as 

proxied by the EG combined score, on corporate financial performance.  
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Results  
In this section the results of this research are discussed. First an overview of the data is 

provided by analysing the descriptive statistics and expectations on possible results are 

developed. Next, the results of the baseline regression models are examined. Furthermore, the 

results of the regression models analysing the impact of firms’ environmental preparedness and 

the implementation of environmental-related activities across the different sectors of interest 

are explored. This is followed by the analysis of the specific role that “size” plays among big 

and small-sized companies. Finally, the results of the robustness check employing an 

instrumental variable approach are outlined.  

5.1 Sample and descriptive statistics   

Table 4 below provides a summary statistic of the financial variables that include the 

dependent variables of the regressions, together with the utilized control variables. First of all, 

by analysing the two dependent variables, ROA and Tobin’s Q, several considerations can be 

made. On average, the companies that make up the sample of this research have a ROA of 

3.72% and a Tobin’s Q of 1.03, respectively. In financial terms, a ROA of 3.72% means that, 

on average, companies in the energy, food and beverage, transportation, and industrial sectors 

have made 3.72 cents of net income, for every dollar they invested throughout the period that 

goes from 2011 until 2020. Notably, for the sectors of interest which comprise tangible asset-

heavy companies, ROA can be seen as a good measure of long-term profitability. Turning the 

attention to Tobin’s Q, which expresses the relationship between a company’s intrinsic value 

and its market valuation, a ration of 1.03 means that, on average, companies in the dataset are 

neither overvalued nor undervalued; perhaps slightly overvalued, but not economically 

significant. Interestingly, when looking at the median, ROA increases by 0.3% (4%), whereas 

the Tobin’s Q becomes 0.87, reflecting a slight undervaluation of companies.  

Furthermore, it is possible to notice that, on average, companies in the sample are 18% 

more volatile than the market, as displayed by a beta of 1.18, but when considering the median 

value, this one implies that the securities of such companies moved almost in line with the 

market (1.06). Analysing the size of the companies instead, the mean value of these ones is 

21.69. Recalling that size has been computed by taking the natural logarithm of total assets of 

a company, this means that the average company in the sample has total assets of $11.6 billion. 

Moreover, the unsystematic risk of a company was computed by taking the ratio of total debt 

over the company’s total assets. A ratio of 0.28 implies that companies, on average, funded 

28% of their assets via debt. Notably, this should mean that even if most companies are 
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regarded as operating in asset-heavy sectors, such assets are not being fully financed with debt 

and, therefore, they should not be seen as being too risky. This measure complements what 

previously stated for the systematic, as measured by the beta. Finally, the last control variable 

examines the research and development area of a company. Specifically, this one has been 

coded as binary taking the value of “1” if a company in the dataset explicitly reported its R&D 

expenses and “0” otherwise. As expressed in the last row of Table 4, an average of 0.73 

companies reported their R&D investments; implying that a bit more than half of the 

companies, almost three quarters, actually explicitly reported this value. This can be attributed 

to the little transparency of those companies operating in Asia, for example.  

 

Table 4 
Summary statistics of financial variables. 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. The following 

variables include the dependent variables of the regression models, ROA and Tobin’s Q, measuring corporate 

financial performance. The set of control variables consists of Beta proxying for the systematic risk of a company, 

Size which is calculated by taking the natural logarithm of Total Assets of a company, Unsystematic Risk which 

is the ration of Total Debt to Total Assets and R&D which is a dummy variable proxying for the quality of a 

company’s disclosure of financial information, taking the value of “1” when the company reports its R&D 

investments and “0” otherwise.  

Variable N Mean Median  Std. Dev. Min Max 

ROA  18,081 0.0372 0.04 0.13 -3.09 2.35 

Tobin's Q  18,081 1.0312 0.87 0.75 0 6.87 

Beta  18,081 1.18 1.06 0.76 -1.47 8.84 

Size 18,081 21.69 21.85 1.98 7.95 26.99 

Unsystematic Risk 18,081 0.28 0.27 0.33 0 27.16 

R&D 18,081 0.73 1 0.44 0 1 

 
The following table (Table 5) illustrates the summary statistics of the environmental 

and governance variables extracted from the Refinitiv ESG database. Before analysing Table 

5, it is important to recall that Refinitiv assigns a score to a company based on its 

environmental, social and governance performance, and that such scores can range from 0 to 

100. First of all, it is possible to notice that companies have an average EG combined score, 

which was calculated by taking the average of the environmental and governance scores, of 
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42.28. This one ranges from a minimum of 0 to a maximum of 96.6. In terms of environmental 

score, companies display a similar mean of 41.04. However, the maximum value of the 

environmental score is higher than the EG one, 98.87. For the governance score instead, 

companies are assigned on average a relatively higher value of 50.62. It is important to 

highlight that all three scores do not show an average value that is higher than 50. This reflects 

the fact that some companies in the sectors of interest should still keep working on the 

development of a better and more sustainable business model. Furthermore, by analysing the 

categories that make up the environmental and governance scores, these ones seem to obtain 

similar average values ranging from 44.06 for how they use their resources to 52.29 for the 

management of companies. Interestingly, the only striking exception is found to be in the 

environmental innovation score that has an average value of 29.07. This low average value 

might reflect the fact that most companies operating in the sectors of interest still work on the 

development of better innovative environmental solutions in order to fight climate change. In 

fact, although some companies might believe that what they are currently doing is enough, this 

is usually not the case.  

Table 5 
Summary statistics of environmental and governance variables. 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. The following 

variables include the independent variables of the regression models and their related sub-categories. The single 

Environmental and Governance score, which combined (EG score) proxy for the environmental preparedness 

and implementation of environmental-related strategies of a company. Specifically, the EG score was computed 

by taking the average of the two single scores. In particular, the Environmental score is comprised of the Emission, 

Resource use and Environmental Innovation categories. The Governance score of the Management, Shareholders 

and CSR Strategy categories.  

Variable N Mean Median  Std. Dev. Min Max 

EG Score 18,081 42.28 42.927 23.23 0.00 96.666 

Environmental Score 18,081 41.04 40.98 28.09 0.00 98.87 

Governance Score 18,081 50.62 51.33 22.53 0.00 98.49 

Emission Score 18,081 45.00 45.25 32.21 0.00 99.84 

Resource Use Score 18,081 44.06 44.06 32.40 0.00 99.85 

Environmental Innovation  18,081 29.07 19.23 31.77 0.00 99.83 

Management Score  18,081 52.29 53.09 28.48 0.02 99.98 

Shareholders Score 18,081 51.50 52.33 28.66 0.05 99.98 

CSR Strategy Score 18,081 42.30 42.47 32.75 0.00 99.73 
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Table 6 and 7 below show the correlation matrices of the different variables of interest. 

In these ones, the correlations between variables are examined at a 5% significance level, where 

a coefficient of one implies a perfect positive correlation, a coefficient of zero no correlation, 

and a coefficient of minus one depicts a perfect negative correlation.  

Specifically, Table 6 illustrates the corelations between financial variables, including 

both the dependent and control variables, together with the EG combined score. First of all, it 

can be noticed that ROA and Tobin’s Q have a small but positive correlation of 0.16, which is 

significant at 5%. Furthermore, among the control variables the effects seem to be different. 

Beta and unsystematic risk display a small but negative and significant correlation with ROA 

of -0.16 and -0.11, respectively. Interestingly, these two variables seem to have almost no 

correlation with Tobin’s Q. Size and R&D instead show a really small but positive and 

significant correlation with ROA of 0.04 and 0.05, respectively. This makes intuitive sense, as 

a company gets bigger and has more investment capacity, this should drive up its profitability 

in the long-term. Hence, considering hypothesis five of this thesis, it will be interesting to see 

the effect of size when interacted with EG combined score.  However, both variables, size and 

R&D, seem to have a different correlation with Tobin’s Q. In fact, R&D shows no correlation 

at all, whereas size a negative and significant correlation of -0.13. Ultimately, the most striking 

feature of Table 6 can be found in the correlation between the EG combined score, ROA, and 

Tobin’s Q. On the one hand, the EG combined score appears to have almost no relationship 

with ROA, having a not significant correlation coefficient of -0.01. On the other hand, even 

more interesting, is the correlation coefficient with Tobin’s Q, which is found to be significant, 

small and negative (-0.07). At first glance, provided with these descriptive results, no evidence 

in support of a positive relationship between the environmental and governance scores of 

companies and their financial performance has been found (H1, H2, H3). In the next section, 

this relationship will be further investigated by examining the regression results.  

 

 

 

 

 

 

 



 32 

Table 6 
 Correlation matrix of financial and EG variables 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. The following 

variables include the dependent variables of the regression models, ROA and Tobin’s Q, measuring corporate 

financial performance, together with the set of control variables (Beta, Size, Unsystematic Risk and R&D) and 

the EG combined score proxying for the environmental preparedness and implementation of environmental-

related strategies of a company. 

 ROA Tobin’s Q Beta Size URisk R&D EG 

ROA 1       

Tobin’s Q 0.16* 1      

Beta -0.16* 0.01 1     

Size 0.04* -0.13* -0.05* 1    

URisk -0.11* -0.02* 0.02* 0.1* 1   

R&D 0.05* 0.00 -0.13* -0.01 0.04* 1  

EG -0.01 -0.07* -0.04* 0.26* 0.04* -0.06* 1 

Note: Variables are defined in Table 1 (Appendix B). * indicates significance at 5% level (p-value < 0.05) 

 

 

Furthermore, Table 7 illustrates the correlations between the different environmental 

and governance variables. Specifically, the focus is on the relationships between EG combined 

score, together with the single environmental and governance scores and the different 

categories that make up the two scores. Intuitively, as expected, all variables express a positive 

relationship between each other. It is important to highlight the positive and significant 

correlation of 0.37 between the environmental and governance scores, supportive of the 

interrelation among these two factors which, in today’s global economy, play a crucial role in 

a company’s survival and success. Finally, given the high and positive correlations between 

the different variables of interest, in order to avoid any multicollinearity issues which can bias 

the degree of accuracy of the results, all variables have been investigated independently from 

one another through the development of separate regression equations. 

 
 
 

 

 



 33 

Table 7 
Correlation matrix of environmental and governance variables 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. The following 

variables include the single Environmental and Governance score, as well as the EG combined score proxying 

for the environmental preparedness and implementation of environmental-related strategies of a company. The 

categories comprising the Environmental score (Emission, Resource use and Environmental Innovation), as well 

as those comprising the Governance score (Management, Shareholders and CSR Strategy) are also included.  

 EG EnvS Gov Emiss Reso EnvI Man Share CSR 

EG 1         

EnvS 0.71* 1        

Gov 0.64* 0.37* 1       

Emiss 0.65* 0.9* 0.36* 1      

Reso 0.65* 0.89* 0.35* 0.82* 1     

EnvI 0.45* 0.68* 0.2* 0.45* 0.45* 1    

Man 0.54* 0.24* 0.93* 0.23* 0.23* 0.14* 1   

Share 0.24* 0.08* 0.43* 0.09* 0.08* 0.04* 0.2* 1  

CSR 0.58* 0.7* 0.44* 0.72* 0.7* 0.37* 0.26* 0.08* 1 

Note: Variables are defined in Table 1 (Appendix B). * indicates significance at 5% level (p-value < 0.05) 

 
 
 
5.2 Homoscedasticity & Autocorrelation assumptions 
 

A well-defined regression model work under the assumption of homoskedasticity, 

meaning that the variance of the error term is constant. When this assumption is not confirmed, 

however, heteroskedasticity occurs, which could lead to biased estimates. A typical test 

performed for this assumption is the Breusch-Pagan test. Moreover, another important 

assumption to consider in a regression model is the no autocorrelation assumption. In fact, 

when autocorrelation occurs, this could lead to wrong standard errors for the regression 

coefficient estimates. The assumption of no autocorrelation is usually tested by means of the 

Breusch-Godfrey test. When applying the two just mentioned tests in the regression models 

outlined in the methodology section of this thesis, both tests deliver a statistically significant 

low p-value, meaning that the models do not satisfy the assumptions. Consequently, in order 

to deal with possible issues of heteroscedasticity and autocorrelation leading to unbiased 

estimates, the solution adopted in this research is to make use of clustered and robust standard 

errors leading in accurate and unbiased estimates. 
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5.3 Baseline regression results 
 

Table 8 below depicts the results of the first multiple regression and industry-year fixed 

effects equations (2 - 7). In column (1) the outcome variable is ROA and the treatment variable 

the EG combined score. The coefficient of the EG combined score is -0.0001 and significant 

at 1% level, implying a negative relationship between the EG combined score and ROA. 

Specifically, controlling for the other variables, a one-point increase in the EG score is 

associated with 0.0001 points decrease in ROA. Since the average ROA is 0.0372 (see Table 

4 above), this corresponds to a decrease of 0.27% in ROA. A similar, but smaller coefficient is 

found in column (2), where the treatment variable is still the EG score, and the outcome variable 

is Tobin’s Q. Here, holding other variables constant, a one-point increase the EG score is 

associated with 0.001 points decrease in Tobin’s Q (significant at 1% level). Given that the 

average Tobin’s Q is 1.0312, this implies a decrease in firm value by 0.09%.  

Furthermore, in columns (3) and (4), the independent variable is not the EG combined 

score, but the single Environmental score. Here, the effects are found to be the same as in 

columns (1) and (2), with the Environmental score having a coefficient of -0.0001 and -0.001 

both significant at 1% level, for ROA and Tobin’s Q as outcome variables, respectively. 

Consequently, the interpretation is the same as the one described above.  

The last two columns, (5) and (6), illustrate the results of the regressions with the 

Governance score as the independent variable. When examining the relationship of this one 

with ROA, a coefficient of -0.0001 is found to be significant at 10%. Conversely, although a 

similar coefficient is found for the regression model with Tobin’s Q as the outcome variable, 

this one is not statically significant. A first conclusion that can be made is that the statistical 

significance of the results obtained in columns (1) and (2) is mainly driven by the 

environmental score effects.  

In addition, by analysing the regression results in Table 9 and 10 (see Appendix B), it 

is possible to illustrate the specific effect of the Environmental and Governance scores’ sub-

categories, respectively. Table 3 in Appendix B illustrates the different regression equations 

that were utilized (4.1 – 7.3). On the one hand, interestingly, in column (1) and (5) of Table 9, 

the Emission and Resource-use score display a positive coefficient of 0.00002 and 0.00004, 

respectively, when regressed against ROA. However, both coefficients are found to be 

statistically insignificant, therefore no inferences can be made; given the really small value also 

the economic significance would have been minimal. On the other hand, in column (1) and (5) 

of Table 10, the Management and CSR-strategy score both show positive a coefficient of 
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0.0001, when regressed against ROA, which is statistically significant at 1% and 5%, 

respectively. Although also these coefficients are so small that actually imply little economic 

significance, if taken from a managerial perspective, these results show where managers should 

focus their resources the most, in order to achieve a superior financial performance.  

Notably, as it is not sure whether all significant factors having an influence on the 

outcome variable have been taken into consideration, in order not to make erroneous 

managerial and policy conclusions based on them, control variables are accordingly being 

treated as nuisance paraments, which have been incorporated into the study for the sole purpose 

of identification (Hünermund and Louw, 2020). The only factor that is important to point out 

is the significance level of these ones. In fact, all control variables were found to have a 

significant effect, therefore being of additional value to the model, with the only exception of 

Unsystematic risk and, in some cases, R&D, for the regression models with Tobin’s Q as an 

outcome variable.  

Finally, it is possible to conclude that based on the baseline regression results, no 

statistical evidence in support of the first, second and third hypotheses was found (H1, H2, H3). 

In fact, the estimated coefficients of the independent variables were found to have an opposite 

effect compared to what it was expected; with the EG combined score and the Environmental 

score having a more significant effect than the Governance score. However, even if some of 

these coefficients were found to be statistically significant, the economic significance of these 

ones is relatively smaller. In fact, a decrease by 0.27% in ROA and 0.09% in Tobin’s Q, cannot 

be defined as being of a particular economic significance. In the next section, a first check on 

the robustness of the just obtained results by employing a one-year lag for the treatment 

variables is discussed.  
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Table 8 
Baseline Regressions 

Relation between Environmental, Governance, EG combined score, and firms’ financial performance 

(ROA and Tobin’s Q). 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. As explained 

in section 4.1, the dependent variables of the regression models (2-7) are ROA and Tobin’s Q. The independent 

variables are the EG combined score, the Environmental score and the Governance score, respectively. The set 

of control variables (Beta, Size, Unsystematic Risk and R&D) is included, together with industry-year fixed effects.  

Variables  ROA Tobin's Q ROA Tobin's Q ROA Tobin's Q 

  (EG) (EG) (Env) (Env) (Gov) (Gov) 

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

EG combined score -0.0001***   -0.001***          

  (0.00004) (0.0003)         

Environmental Score       -0.0001***  -0.001***       

      (0.0001) (0.0002)     

Governance Score          -0.0001*   -0.0001  

          (0.00004) (0.0003) 

CONTROLS             

Beta -0.009***   -0.076***  -0.009***   -0.078***  -0.009***    -0.075***    

  (0.001) (0.009) (0.001) (0.009) (0.001) (0.009) 

Size 0.003***   -0.051***  0.003***   -0.046***  0.002***   -0.054***  

  (0.001) (0.004) (0.001) (0.004) (0.001) (0.003) 

Uns. Risk  -0.046***  0.013 -0.046***  0.013 -0.046***  0.012 

  (0.003) (0.021) (0.003) (0.021) (0.003) (0.021) 

R&D 0.008***  0.012  0.008***  0.010  0.008***  0.013 

  (0.002) (0.014) (0.002) (0.014) (0.002) (0.014) 

Industry Fixed Effects Yes Yes Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Observations 12,873 12,952 12,873 12,952 12,873 12,952 

R2 0.128 0.289 0.128 0.290 0.127 0.288 

Note:   *p-value <0.1; **p-value<0.05; ***p-value<0.01; significant at 10%, 5%, 1%.  

            Clustered and robust standard errors of coefficients are shown in brackets. 
    

 
 

5.4 Regressions results with one-year lagged environmental and governance scores 

Table 11 in Appendix B illustrates the results of the regression equations (8) to (13). 

The purpose of these regression models is to examine the robustness of the previously 

discussed results by employing a one-year lag for the independent variables of interest. The 
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reasoning behind the introduction of a lagged independent variable is the fact that a firm’s 

investments in environmental R&D and the implementation of environmental-related strategies 

and practices, may not immediately translate into a superior financial performance. Thus, 

introducing one-year lagged environmental and governance factors should help examine the 

effect of these ones on corporate financial performance, as well as improving the accuracy and 

checking the strength of the results of the previously examined regression models. As it is 

possible see on Table 11, the results appear to be robust to the introduction of a one-year lagged 

treatment variable. In fact, in columns (1) to (4), the coefficient for the EG combined score and 

the Environmental score stay exactly the same as in Table 8 above. The only difference is found 

in the coefficient of the Governance score in column (5). Due to the introduction of one-year 

lag, this one turned from being marginally statistically significant to not being statistically 

significant at all. Moreover, all the control variables show the same level of significance as in 

Table 8.  

To sum up, results appear to be robust to the introduction of a one-year lagged 

environmental and governance factors, with the EG combined score and the Environmental 

score displaying statistical significance at 1% and 5% level, respectively. In conclusion, the 

introduction of a one-year lagged treatment variable finds supporting evidence for the 

previously discussed contradicting findings concerning hypotheses (H1), (H2) and (H3). 

 
 
5.5 Regression results of analysis across sectors 
 

Table 12 below shows the results of the regression models (14) and (15). The purpose 

of these ones is to analyse whether there is a different effect of the relationship between 

environmental preparedness, implementation of environmental-related practices and corporate 

financial performance, relative to the specific economic sector a company operates in. Recall 

from the literature review section, that the sectors of interest under this study are the most 

polluting sectors in terms of CO2 emissions, namely, the energy, food and beverage, 

transportation, and industrial. First of all, among all sectors it is possible to notice the same 

pattern that was discussed for Table 8 and 11. In fact, the not interacted EG combined score 

displays a similar negative coefficient for all sectors, which is statistical at either 1% or 5% 

level, with the exception of the Energy sector in column (1) of Panel A.  

Furthermore, turning the attention of the analysis to the Economic Sector dummy 

variable, this one appears to differ consistently based on the sector of interest. For the Energy 

sector this one has a negative coefficient of -0.029 and -0.081 for both ROA and Tobin’s Q, 
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respectively. The two coefficients are statistically significant at 1% level, implying that 

operating in the Energy sector has a negative effect on corporate financial performance. 

Specifically, this means that the sole fact of operating in the Energy sector lowers a company 

ROA and Tobin’s Q by 78% and 7.8%, respectively. Interestingly, companies in operating in 

the Food and Beverage sector show a positive coefficient of 0.017 for ROA and a negative 

coefficient of -0.394 for Tobin’s Q, both statistically significant at 1% level: implying an 

increase of ROA by 45% and a decrease of Tobin’s Q by 35%.  Lastly, companies in the 

Transportation sector do not have any statistically significant coefficients, whereas those 

operating in the Industrial sector have positive and statistically significant coefficients at 1% 

level of 0.018 and 0.336, for both ROA and Tobin’s Q.   

Even though most of the non-interacted coefficients of the Economic sector dummy 

variable show significant results, the pattern of these ones changes completely when interacting 

with the EG combined score. In fact, as one can observe in both Panel A and B of Table 12 

below, basically all interaction terms are not statistically significant, with the only exception 

of the one of companies operating in the Industrial sector. In addition, two other things may be 

outlined. The first is that the interaction terms for the Food and Beverage, and Transportation 

sectors are positive for both ROA and Tobin’s Q. This might imply that improving the 

environmental preparedness and correctly implementing environmental-related strategies in 

these sectors should, theoretically, have a positive effect on corporate financial performance. 

However, because the coefficients do not display any statistical significance inferences cannot 

be made. Secondly, in the Energy sector the interaction coefficient changes signs based on the 

outcome variables; this one is positive for Tobin’s Q and negative for ROA. Even here, 

however, no inferences can be made due to the non-significant results. Finally, focusing on the 

Industrial sector, here the coefficient of the interaction term with Tobin’s Q is found to be 

statistically significant at 1%, but negative (-0.002). This can be interpreted as an indication 

that the positive impact on corporate financial performance of operating in the Industrial sector 

is diminished when environmental preparedness and implementation is improved. Specifically, 

from an economic perspective, a one-point increase in the EG combined score would be related 

to 0.003 points (-0.29%) decrease in the mean value of Tobin’s Q. In conclusion, no evidence 

in support of hypothesis analysing a possible long-term positive relationship between the 

environmental preparedness and implementation of companies, as proxied by the EG combined 

score, and their financial performance across all sectors of interest (H4)) has been found. 
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Table 12 

 EG combined score impact on ROA and Tobin’s Q across different sectors 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. As explained 

in section 4.3, the dependent variables of the regression models (14) and (15) are ROA and Tobin’s Q. The 

independent variable is the EG combined score, together with the set of control variables (Beta, Size, 

Unsystematic Risk and R&D). Economic Sector is a dummy variable taking a value of “1” when calculating the 

effect for every specific sector such as the energy, food and beverage, transportation, industrial, and “0” 

otherwise. The dummy Economic Sector is made interact with the EG combined score in order to evaluate the 

different effects for each variable in each specific sectors. Year fixed effects are included to account for time-

variant effects. Industry fixed effects are excluded due to the Economic Sector dummy variable already grouping 

companies within each economic sector.  

 
PANEL A: 

EG combined score impact on ROA across industries 

 

 

Dependent variable: ROA Energy Food & Beverage Transportation Industrial 

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

Constant 0.039*** 0.049*** 0.046*** 0.037*** 
 (0.011) (0.011) (0.011) (0.011) 

Economic Sector -0.029*** 0.017*** 0.007 0.018*** 

 (0.004) (0.005) (0.004) (0.004) 

EG combined score -0.00004 -0.0001**    -0.0001**  -0.0001* 

 (0.00004) (0.00004) (0.00004) (0.00004) 

Economic Sector*EG   -0.0001 0.0001 0.00005 -0.00003 

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

CONTROLS     

Beta  -0.019***   -0.017***   -0.021***   0.095**  

 (0.004) (0.001) (0.001) (0.029) 

Size -0.019*** 0.002*** 0.002*** -0.017*** 

 (0.001) (0.0005) (0.0005) (0.002) 

Uns. Risk   -0.042***    -0.043***    -0.045***    -0.110***   

 (0.003) (0.003) (0.003) (0.005) 

R&D 0.009*** 0.006*** 0.006*** 0.002 

 (0.002) (0.002) (0.002) (0.004) 

Year Fixed Effects Yes Yes Yes Yes 

Observations 12,873 12,873 12,873 12,873 

R2 0.091 0.071 0.066 0.070 

TABLE 12 CONTINUES IN THE NEXT PAGE 
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TABLE 12 CONTINUED 
 
 

 
PANEL B: 

EG combined score impact on Tobin’s Q across industries 

 

 
Dependent variable:  
Tobin's Q 

Energy Food & Beverage Transportation Industrial 

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

Constant 2.084*** 2.117*** 2.086*** 1.886*** 

 (0.082) (0.080) (0.081) (0.081) 

Economic Sector -0.081*** -0.394*** -0.008 0.336*** 

 (0.029) (0.035) (0.031) (0.031) 

EG combined score -0.001*** -0.001*** -0.001*** -0.001*** 

 (0.0003) (0.0003) (0.0003) (0.0003) 

Economic Sector*EG  0.0003 0.001 0.001 -0.002*** 

 (0.001) (0.001) (0.001) (0.001) 

CONTROLS     

Beta -0.004   -0.055***   -0.010 -0.017**   

 (0.008) (0.009) (0.008) (0.008) 

Size   -0.047***     -0.044**     -0.048***     -0.043***   

 (0.003) (0.003) (0.003) (0.003) 

Uns. Risk  -0.019 -0.048** -0.025 -0.007 

 (0.023) (0.023) (0.023) (0.023) 

R&D 0.040*** 0.044*** 0.035*** 0.073*** 

 (0.014) (0.014) (0.014) (0.014) 

Year Fixed Effects Yes Yes Yes Yes 

Observations 12,952 12,952 12,952 12,952 

R2 0.031 0.051 0.029 0.052 

Note:   *p-value <0.1; **p-value<0.05; ***p-value<0.01; significant at 10%, 5%, 1%.  

            Clustered and robust standard errors of coefficients are shown in brackets. 
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5.6 Tackling the role of firms’ size  
 

In Table 13 below, the results of regression equations (16) and (17) are depicted. In 

these ones, the specific role that firm size plays in the relationship between the environmental 

preparedness and implementation of companies, and corporate financial performance is 

investigated.  Recall from the methodology section, that the cut-off value being used to divide 

the companies in the sample between “small” and “big” companies is the median of the variable 

size, 21,691. This implies that companies with total assets lower $3.3 billion are defined as 

being “small” companies, whereas those with total assets equal to or bigger than $3.3 billion 

are defined as being “big” companies. The dummy variable, Big, takes a value of “1” for “big” 

companies and “0” otherwise. Consequently, when the dummy takes the value of “0”, the EG 

combined score displays having negative coefficients for “small” companies of -0.0001 and -

0.002, both for ROA and Tobin’s Q. In column (1) and (2), the two coefficients are statistically 

significant at 10% and 1%, respectively. This implies that a one-point increase in the EG 

combined score of “small” companies is related to a decrease of ROA and Tobin’s Q by 0.27% 

and 0.19%, respectively. Such results are in line with those found in the baseline regressions 

above. Interestingly, the dummy variable, Big, when not interacted with the EG combined 

score, shows negative coefficients both for ROA and Tobin’s Q. In particular, the one of 

Tobin’s is -0.228 and statically significant at 1%. This implies a negative relation between firm 

size itself and the market value of a company, as proxied by Tobin’s Q. Precisely, a one-unit 

increase in the size of a company is associated with a 22.1% decrease in Tobin’s Q. Lastly, 

when the dummy variable takes the value of “1”, therefore representing “big” companies and 

is interacted with the EG combined score, this one shows a positive coefficient of 0.001, which 

is statistically significant at 1% level. Thus, this result indicates that for “big” companies 

improving the environmental preparedness and effectively implementing environmental-

related practices, can be a source of mitigation for the negative on Tobin’s Q. When 

determining the economic significance behind such coefficients, however, a negative impact 

associated with a decrease in Tobin’s Q of 0.10% is still observed. Intuitively, even if a 

percentage decrease is found, in economic terms the impact of this one is definitely small.  In 

conclusion, partial evidence in support of (H5). However, the economic significance of this one 

is relatively small. In the next section, a robustness check tackling possible endogeneity issues 

and reverse causality concerns is conducted. 

 

 



 42 

Table 13 
 The role of firms’ size 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. . As explained 

in section 4.4, the dependent variables of the regression models (16) and (17) are ROA and Tobin’s Q. The 

independent variable is the EG combined score, together with the set of control variables (Beta, Size, 

Unsystematic Risk and R&D). Big is dummy variable taking the value of “1” for those companies with a value 

equal or bigger than the median (cut-off value) of the variable “size”, 21.85, and “0” otherwise. The dummy 

variable Big is then made interact with the EG combined score; this allows for a first investigation of any 

possible reverse causality issues. Industry-year fixed effects are also included. 

Variables  ROA Tobin's Q 
 (EG) (EG) 
 (1) (2) 

Constant  0.100*** 1.580*** 

 (0.008) (0.053) 

EG combined score -0.0001* -0.002*** 

 (0.0001) (0.0004) 

Big -0.004 -0.228*** 

 (0.004) (0.024) 

Big*EG 0.0001 0.001*** 

 (0.0001) (0.001) 

   

CONTROLS   

Beta -0.009***  -0.083***  

 (0.001) (0.009) 

Uns. Risk  -0.044***    0.026  

 (0.003) (0.021) 

R&D 0.006***   0.020  

 (0.002) (0.014) 

Industry Fixed Effects Yes Yes 

Year Fixed Effects Yes Yes 

Observations 12,873 12,952 

R2 0.126 0.288 

Note:   *p-value <0.1; **p-value<0.05; ***p-value<0.01; significant at 10%, 5%, 1%.  

            Clustered and robust standard errors of coefficients are shown in brackets. 
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5.7 Robustness check: instrumental variable approach  

This section provides the results of a robustness check using an instrumental variable 

approach. Thanks to this method it is possible to strengthen the accuracy of the results, by 

dealing with any possible endogeneity and reverse causality issues. Thus, causal inferences can 

be made.  

 

5.7.1 Instrumental variable  

As introduced in the methodology section of this thesis, the use of an instrumental 

variable is effective when three conditions are met. First, this one need to have a causal effect 

on the treatment variable, which in this case is the EG combined score, proxying for the 

environmental preparedness and implementation of environmental-related activities of a 

company. Furthermore, the instrumental variable (Zit) in equation (18), affects the outcome 

variable of interest, ROA and Tobin’s Q, only through its effect on the treatment variable. 

Hence, it cannot have a direct influence, which is referred to also as the exclusion restriction. 

Finally, this one should not be correlated with the error term, meaning there should be no 

confounding for the effect of this one on the outcome variable. After having met such 

assumptions, it is possible to develop a two-stage least squares regression model; equations 

(18) to (20). 

Figure 6 below, depicts the conceptual model designed for the implementation of an 

instrumental variable approach in this thesis.  A rather new practice in corporate governance is 

the incorporation of CSR criteria in executive compensation. As highlighted by Flammer et al. 

(2019), this one several benefits stem from the adoption of corporate sustainability-linked 

compensations. First, this makes companies more aware of stakeholders that are less salient 

but financially material in the long run. Consequently, companies adopting such strategy tend 

to increase their investments in social and environmental projects, which leads to long-term 

value creation. Accordingly, the increased attention towards long-term is crucial for the 

development of a better environmental preparedness and efficient implementation 

environmental-related practices.  Hence, companies undertaking and disclosing these adopted 

strategies to their stakeholders will, most likely, obtain higher ESG scores in the long run. 

Finally, Flammer et al. (2019) find that through the increased long-term environmental and 

social performance resulting from the greater investments being made in environmental and 

social projects, companies experience an increase in value by 3.1%, as measured by the Tobin’s 

Q, following the adoption of CSR contracting. Consequently, whether a company has a 
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sustainability-linked compensation is being utilized as the instrumental variable adopted in this 

approach. As explained, in fact, this type of variable perfectly meets the aforementioned 

conditions, meaning having a causal effect on the EG combined score and affecting corporate 

financial performance (ROA and Tobin’s Q) through a better environmental preparedness and 

implementation of environmental related strategies. Lastly, also the last assumption of no 

confounding effect is satisfied, as no variables external and not affecting the environmental 

preparedness and corporate governance of a company can be found. Notably, by using an 

extensive set of control variables and industry-year fixed effects in the model, the error term 

(&!") is being minimized as effectively as possible. It is important to highlight, that as with the 

other variables utilized in this study, also this variable has been extracted from the Thomson 

Reuters Refinitiv ESG Database. In particular, this one takes a value of  “1” for those 

companies that declare to have a sustainability-linked compensation for their managers and 

executives and “0” otherwise. In the next sub-section, the results of the two-stage least squares 

regression models are discussed.  

 

 

 

Figure 6: Instrumental variable approach model  
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5.7.2 Two-stage least squares regression results   

Table 14 below reports the results of the two-stage least square regression models. In 

this one, column (1) depicts the results of the first-stage regression of the model, whereas 

columns (2) and (3) illustrate the results of the second stage, meaning regression equations (19) 

and (20), respectively. Here, there the effect of environmental preparedness and 

implementation of environmental-related activities on corporate financial performance, as 

measured by ROA and Tobin’s Q, is being investigated; as explained in the previous section, 

the adopted instrumental variable in the first-stage regression is the sustainability-linked 

compensation of a company.  

Column (1) illustrates the results of the first stage of the instrumental variable approach 

model, which relates to regression equation (18). Notably, the first stage of the model is crucial 

not only because is needed to estimate the coefficient of the independent variable that will be 

used in the second stage of the model, meaning the EG combined score ("#) ), as explained in 

section 4.5 above, but also because through this stage it is possible to effectively test whether 

the instrument being used, the Sustainability-Linked compensation, is relevant or not and, 

therefore, satisfy  one of the abovementioned assumptions. As a result, in column (1) of Table 

14, it is possible to see that the instrumental variable being used displays a positive coefficient, 

which is statically significant at 1% level. More specifically, not only the instrument exhibits 

a significantly low p-value, but also the regression model displays a joint F-statistic of 365.3. 

All in all, from the results of first stage of the model it is possible to assume the Sustainability-

Linked compensation to be a strong and relevant instrument in this model.  

Furthermore, having estimated the relevant coefficient of the EG combined score, 

which is used the independent variable of the second stage of the model, column (2) and (3) 

show the final results of the two-stage least squares regression models. In column (2), where 

the financial performance is being proxied by ROA, the EG combined score is found to have a 

negative coefficient of -0.0003 significant at 5% level. This implies that a one-unit increase in 

the EG combined score leads to a decrease in ROA of 0.8%. Looking at the control variables 

in column (1), all of them are found to be statistically significant, therefore adding value to the 

model by minimizing the standard error and strengthening the robustness of the results.  

In column (3), where the financial performance is being proxied by Tobin’s Q, the 

coefficient of the EG combined score is positive (0.002), but not statistically significant. The 

positive coefficient follows the results found in column (2) of Table 13 with regard to the 
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interaction term of “big” companies. However, as it is not statistically significant, no inferences 

can be made in terms Tobin’s Q.  

In conclusion, the results are robust and confirm a negative relationship between the 

environmental preparedness and implementation of companies and their financial performance, 

as proxied by ROA. However, the economic effect found is relatively small.  

Table 14 
 Instrumental variable: two-stage least square regression results 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. As explained 

in section 4.5, the instrumental variable approach follows a two-stage least squares regression model. In the first-

stage regression, which is depicted in column (1) below, the dependent variable is the EG combined score, 

whereas the independent variable is the instrument being used, therefore, the Sustainability-Linked Compensation 

of companies. The estimated coefficient of the EG combined score in column (1) is then imported in the second-

stage regression model as an independent variable (&=G ). The dependent variables of the second-stage regression 

equations are ROA and Tobin’s Q, respectively (columns 2 and 3). In both stages a set of control variables (Beta, 

Size, Unsystematic Risk and R&D) is included, as well as the industry-year fixed effects.  
Variables  EG ROA Tobin's Q 

 (Sus-Linked 
compensation) 

(EG) (EG) 

 (1) (2) (3) 

Constant  -28.01*** 0.121** 2.438*** 
 (0.537) (0.0157) (0.098) 
Sus-Linked compensation 12.15***   
 (0.483)   
EG combined score  -0.0003** 0.002 

  (0.0001) (0.001) 
CONTROLS    

Beta -1.40*** -0.021***  -0.005  

 (0.260) (0.001) (0.007) 
Size 3.23*** -0.0015* -0.067*** 
 (0.11) (0.0008) (0.006) 
Uns. Risk  2.26** -0.041***    -0.043  

 (0.70) (0.010) (0.026) 
R&D -4.03*** -0.41**   0.065 *** 

 (0.43) (0.001) (0.015) 
Industry Fixed Effects Yes Yes Yes 

Year Fixed Effects Yes Yes Yes 
Observations 13,096 12,301 12,369 
R2 0.1286 0.054 0.018 

Note:   *p-value <0.1; **p-value<0.05; ***p-value<0.01; significant at 10%, 5%, 

             Clustered and robust standard errors of coefficients are shown in brackets. 
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Discussion  
 

In this section a discussion of the results is provided, together with practical managerial 

implications. The limitations of this study and possible avenues for future research are also 

addressed.  

6.1 Interpretation of results  

Going back to the several research sub-questions that were developed in the 

introduction of this thesis, this section explores an interpretation of the obtained results 

concerning such questions in order to provide a clear and accurate answer to the main problem 

statement of this thesis.  

The purpose of the first three questions was to examine the relationship between the 

environmental and governance scores, single and combined, and firms’ financial performance. 

Even though, by investigating previous academic literature, a positive relationship was 

expected to be found, this turned out not to be the case in this study. In fact, in contrast to the 

findings of Ambec and Lanoie (2008) who stress the importance of an efficient environmental 

performance as a driver of increasing revenues and lower costs for companies, and Guenster et 

al. (2005), who find a positive relationship between corporate eco-efficiency and firms’ 

financial performance,  the results of this thesis mainly highlight a negative relationship for 

both ROA and Tobin’s Q. Interestingly, most of the results are statistically significant, but 

display little economic significance. A possible justification of these findings is the related to 

the sectors that are being examined in this study, which are the most polluting ones in terms of 

CO2 emissions. In fact, as exposed by Russo and Foust (1997), the economic sector in which a 

company operates is also a big element in determining how environmental performance affects 

financial success. Especially in the carbon intensive sectors of interest in this thesis, most 

companies have started to disclose transparent non-financial information only recently. Hence, 

as this research covers a time period of ten years, it could be that most companies, at least at 

the beginning of the period, were assigned with very low environmental and governance scores. 

Furthermore, as illustrated in Table 5 above, the average environmental and governance score, 

single and combined, does not go beyond a value of 50. This might imply that a big part of the 

companies in the sample, perhaps during the first half of the covered time period, had been 

doing what just seemed to be sufficient to protect their reputation. However, this is not enough 

in order to have an effective environmental preparedness such as to act as a driver of corporate 

financial performance.  
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The fourth sub-question investigated the effect of the relationship across the different 

sectors. Specifically, as all the chosen sectors share the same material issues, a similar type of 

relationship was expected to be found among them. Even here, the relationship between 

environmental preparedness, the implementation of environmental-related strategies, and 

firms’ financial performance was found to be negative for almost all sectors, with the Industrial 

sector being the only one showing statistically significant results. However, as investigated in 

the literature review section, among these sectors, several environmental solutions are being 

adopted. In this regard, two important considerations should be made.  

First, due to the high intensity of CO2 emissions that companies in these sectors 

generate, as well as the lobbying strategies of these ones to governments, bundled with the 

short-termism of managers, it could be that most of these companies during the first half of the 

decade did not even consider environmental issues to be as important. As highlighted in the 

literature review section, in fact, the conventional management’s financial performance 

expectations are one of the primary hurdles to firm directors and business managers in adopting 

global sustainability strategies (Cartwright and Craig, 2006). It is plausible to think that in 

carbon-intensive sectors driven by fossil-fuel profits such as those examined in this research, 

environmental strategies were, at the beginning, deemed to be irrelevant by corporate 

managers. The Paris Agreement in 2015 might have acted as a wakeup call and catalysed the 

environmental investments that companies were making up until then.  

Secondly, assuming that these companies started to implement stricter environmental 

policies and invest more intensively in environmental projects after the Paris Agreement, even 

without any conflict of interests, it usually does take some time for these practices to deliver 

tangible results. Consequently, the attributed environmental and governance scores do not 

significantly change from one day to another. However, this does not necessarily mean that, 

perhaps, in a few years these companies will be able to enjoy environmental and governance 

scores in the upper-bound area of the Refinitiv ESG database.  

The fifth and last sub-question, examined the effect that the size of a company plays on 

its environmental and financial performance. The findings confirm a negative relationship for 

small companies, whereas a positive but small interaction effect for big companies. In fact, it 

could be that due to having more at stake, big companies try to pursue more environmental 

strategies in order to protect their reputation. Such results are in line with what was found by 

Drempetic et al. (2019), who point out the necessity of bigger firms to disclose sustainability 

non-financial reporting only to protect their reputation. However, this does not necessarily 
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translate to being more sustainable. In fact, when calculating the economic effect for big 

companies this one still depicts a negative relationship.  

Finally, the results of the instrumental variable approach bring robust evidence in 

support of a negative impact of the environmental preparedness and implementation of 

environmental-related strategies on firms’ financial performance. Specifically, this is 

statistically found for ROA and not for Tobin’s Q.  However, the economic effect is minimal. 

In the next section, I explain why I believe that these findings depict a negative but small 

economic effect and what this could mean to managers.  

 

6.2 Managerial implications 

Based on the findings of this research, this section provides practical implications to 

managers. First of all, although the results show a negative and statistically significant 

relationship between the environmental preparedness and implementation of companies and 

their financial performance, the economic effect of this relationship is found to be small. In this 

regard, by examining carbon intensive sectors such as the energy, food and beverage, 

transportation, and industrial sector, it could be that thanks to the deployment of effective 

environmental solutions this negative relationship is slowly reaching a turning point. In fact, 

as it may take some time to actually see tangible results after having correctly implemented 

environmental-related practices, companies that embraced environmental strategies only 

recently, might be able to enjoy the benefits of these ones at a later stage. Had this research 

covered a different time period, such as the one going from 2002 until 2010, for example, the 

negative economic effects might have been larger. Implementing environmental-related 

strategies is a rather new practice and implies also the incurrence of change costs. For example, 

it is possible to think of how long it might take for a company to train its human capital in 

developing the skills and capabilities needed to effectively produce and promote new 

sustainable products. This is something that should not be overlooked by managers but are 

indeed investments that must be made. Accordingly, it is thanks to these recent investments 

being made in environmental R&D, that it is plausible to think of the economic effect of being 

environmentally prepared as a company, in the future, to turn out to be significantly positive. 

Recalling the new concept of stakeholder capitalism, which is shaping the new era that our 

global economy has entered into, for companies that are correctly implementing 

environmental-related practices it will eventually payoff to be “green”, and environmentally 

prepared firms will be able to reap the benefits of “doing well by doing good”. Serving the 
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interests of stakeholders, environment included, comes first, and profits become just a by-

product. However, it is important to note that revenues are likely to increase as a result of 

engaging in the sustainability trend. For example, it is possible to think of loyal customers with 

a strong belief in sustainable products that would not go elsewhere unless a particular 

competitor discloses to have a more sustainable business model. In this regard, the transparent 

disclosure of non-financial information has also become vital for companies to survive and 

thrive. If a company is environmentally well prepared and is effectively implementing 

environmental-related practices, being transparent by disclosing such information to investors 

and consumers is essential. Even investors, in fact, especially institutional investors with a 

long-term horizon, are starting to look at material non-financial information in order to make 

sound long-term investment decisions.  

To sum up, the findings do not directly support a positive relationship that was found 

in previous academic literature. However, the economic significance of these negative 

relationship is relatively small. It is indeed costly to make certain investments and develop 

certain capabilities, but eventually tangible results might be achieved. Accordingly, 

governments and public institutions, should keep supporting this economic transition through 

subsidies and tax incentives. Moreover, in line with such incentives, managers should focus on 

the specific material issues of a company and make the needed investments. Specifically, 

managers should direct such investments towards the categories that are seen to be most 

beneficial for the company. For example, although not statistically significant, among all the 

categories, emission and resource-use scores displayed a positive coefficient. Although not 

statistically significant, therefore no inferences can be made, this might imply that certain 

categories that are actually having turning point do exist. Effectively deploying the right 

resources towards the right categories, backed up by public subsidies and incentives, could act 

as a catalyst for having a significant economic effect in the future. Finally, managers should 

try to make the production processes as transparent as possible and provide non-financial 

information to all stakeholders. It is possible to do well by doing good.  

 
6.3 Limitations and future research 

When analysing the findings of this study, there are some limitations that need to be 

considered. First of all, as explained, the initial idea was to cover a longer time horizon being 

2002 until 2020. However, due to a lot of unavailable information prior to 2011 this was not 

possible. Furthermore, this research makes use only of one ESG data provider. Specifically, 

the Thomson Reuters Refinitiv ESG database is utilized. Consequently, given the subjective 
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nature of ESG ratings, it would be of added value to replicate the same research with different 

ESG ratings provider in order to uncover the differences between these ones. This research 

makes also use of data at a global level. Applying the same methodology of research at a 

continental level might provide even more accurate results. A valuable example is the research 

conducted Flammer and Kacperczyk (2016) who exploit the enactment of American state-level 

constituency statues to develop a difference-in-difference approach. As a result, an analysis 

conducted at a continental level by including other economic sectors of interest might be of 

added value. Moreover, the focus of this research is on environmental preparedness and the 

implementation of environmental-related strategies, as proxied by the environmental and 

governance scores, single and combined. Future research, however, could focus on other 

measures proxying for the environmental innovation of companies. For example, green patents. 

In this regard, future research could make use of other measures of financial performance 

complementing ROA and Tobin’s Q. Finally, this study tackles the issues of endogeneity and 

reverse causality by employing an instrumental variable approach. As suggested by 

Leszczensky and Wolbring (2019), another effective option to address causal inferences and 

deal with such issues could be to implement a cross-lagged panel model with fixed effects.  

 

Conclusion  

Is climate change as much of a threat as it is an opportunity for companies? Being the 

researcher who conducted this study, to the best of my knowledge, I believe that the homo 

erectus, millions of years ago, did not discover fire because of the pure joy of spending cold 

nights in the dark, being an easy prey to external threats. Nowadays, even though there is 

nothing else to blame but human activity, climate change still represents a major threat to the 

planet, as well as humanity as a whole. However, as explained in the previous example, it is 

from the most threatening challenges that opportunities are born. In fact, due to the imminent 

and almost irreversible need to tackle climate change, governments have started to implement 

new regulations, which complemented with stakeholders defending their interests, are forcing 

companies to change their business models in order to be able to survive and thrive. The global 

economy has entered into a new area, which is centred around a vital “green” industrial 

revolution. In this new emerging type of economy new notions of doing business are being 

embraced, such as the one of stakeholder capitalism where companies have a purpose which 

goes beyond just seeking profits. These ones should first focus on serving the interests of all 
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stakeholders instead and, only by doing so, they will be able to achieve a superior financial 

performance. Companies are starting to embrace the notion of “doing well by doing good”.  

As a result, the purpose of this thesis was to investigate whether over the last decade 

“doing well” actually led to “do good”, especially in those economic sectors that have been 

one of the main causes of climate change due to their pollution. In particular, these ones are 

the energy, food and beverage, transportation, and industrial sector. More specifically, this 

thesis tried to find an answer to the problem statement which investigated the relationship 

between corporate environmental preparedness, the implementation of environmental-related 

practices, and the financial performance of companies in the long run. Unfortunately, the 

obtained results unexpectedly revealed a statistically significant negative relationship. 

However, when examining the actual economic effect, this one was found to be relatively 

small. The results are robust to an instrumental variable approach which employed a two-stage 

least squares regression model in order to tackle any issues of endogeneity and reverse 

causality.  

Finally, although the observed results point to a small negative economic effect of the 

environmental preparedness and implementation of environmental-related strategies on 

corporate financial performance, this effect is expected to become positive in the future for two 

main reasons. First, because most companies in carbon intensive sectors started to implement 

environmental-related strategies only recently. Thus, markets might have not yet incorporated 

the impact of such strategies. Next, because being environmentally prepared involve 

developing certain human-capital skills, which is costly, together with making investments in 

environmental R&D, which take time to deliver tangible results. Nevertheless, governments 

should support this economic transition by means of fiscal incentives and managers should 

focus on the material issues of a company, as well as being transparent to all stakeholders.  

Given the new principles shaping the global economy, eventually, environmentally prepared 

companies will be rewarded by their stakeholders and, therefore, be able to enjoy a consequent 

superior financial performance.  
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Appendix A: List of figures   
 

Figure 1: Positive Links between environmental and financial performance 

Source: Ambec and Lanoie (2008). Does it pay to be green? A systematic overview 

Figure 2: CO2 Emissions sources by sector 

Source: Project Drawdown (2020). Climate Solutions for a New Decade 
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Figure 4: Companies covered by Thomson Reuters’ Refinitiv ESG database  

 
Source: Thomson Reuters’ Refinitiv ESG database methodology (2020) 

 
 

Figure 5: Thomson Reuters’ Refinitiv ESG scores range & grade 

 
Source: Thomson Reuters’ Refinitiv ESG database methodology (2020) 
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Appendix B: List of tables   
 

Table 1 
List of variables and related definition 

Variables in dataset Description 

Identifier Identifier of the company of interest  

Company Company Name 

Headquarter Country of Headquarters 

Economic sector Economic sector of interest  

Industry TRBC Industry  

TIME Time period covered (2011-2020, yearly) 

ROA ROA (Return on Assets) 

Tobin Q Tobin's Q ratio 

Beta Beta (Systematic risk) 

Size Size (Ln Total Assets) 

URisk Unsystematic Risk (Total Debt / Assets) 

R&D Research & Development (Dummy signaling quality of reporting) 

EG EG Score (average of Environmental & Governance scores) 

EnvS Environmental Score 

Soc Social Score  

Gov Governance Score 

Emiss Emission Score 

Reso Resource Use Score 

EnvI Environmental Innovation Score 

Man Management Score  

Share Shareholders Score 

CSR CSR Strategy Score 

CO2 Ratio of total CO2 Emissions to Revenue 

SusC Sustainability Compensation (does the company have one?) 

BD Board Member Duration (years) 
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Table 2 
 Economic sectors and related industry observations 

Economic Sector  Number of observations Number of companies 

Energy  5720 572 

TRBC Industry    

Coal  210 21 

Oil & Gas Refining and Marketing 580 58 

Integrated Oil & Gas 210 21 

Oil & Gas Exploration and Production 970 97 

Oil Related Services and Equipment 520 52 

Oil & Gas Transportation Services 260 26 

Oil & Gas Drilling 110 11 

Electric Utilities 1370 137 

Independent Power Producers 360 36 

Multiline Utilities 360 36 

Natural Gas Utilities 350 35 

Renewable Energy Equipment & Services 130 13 

Renewable Fuels 40 4 

Water & Related Utilities 250 25 

Economic Sector  Number of observations  
Food & Beverage 2941 294 

TRBC Industry    

Agricultural Chemicals 230 23 

Food Processing 1051 105 

Fishing & Farming 130 13 

Food Retail & Distribution 660 66 

Drug Retailers 230 23 

Brewers 170 17 

Distillers & Wineries 120 12 

Non-Alcoholic Beverages 220 22 

Tobacco 130 13 

Economic Sector  Number of observations  
Industrial  4770 477 

TRBC Industry    

Aluminium 150 15 

Iron & Steel 880 88 

Construction Materials 540 54 

Non-Paper Containers & Packaging 250 25 

Paper Packaging 160 16 
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TABLE 2 CONTINUED  

Paper Products 290 29 

Forest & Wood Products 120 12 

Electrical Components & Equipment 810 81 

Heavy Electrical Equipment 140 14 

Industrial Machinery & Equipment 1430 143 

Economic Sector  Number of observations  

Transportation  4650 465 

TRBC Industry    

Auto, Truck & Motorcycle Parts 730 73 

Auto & Truck Manufacturers 520 52 

Tires & Rubber Products 170 17 

Shipbuilding 90 9 

Heavy Machinery & Vehicles 660 66 

Ground Freight & Logistics 370 37 

Marine Freight & Logistics 330 33 

Air Freight & Land-based Logistics 310 31 

Airlines 490 49 

Highways & Rail Tracks 180 18 

Passenger Transportation, Ground & Sea 360 36 

Airport Operators & Services 250 25 

Marine Port Services 190 19 

   

Total 18081 1808 
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Table 3 
Regression equations for environmental & governance scores sub-categories 

Regression equations for analysis of the effect of the individual categories that compose the environmental and 

governance scores. Where i indexes firms and t indexes years; RO!!"	and Tobin’s Qit  are the dependent variables 

(y) of interest proxying for corporate financial performance of firm i at time t; &=!" is the independent variable 

of interest proxying for the environmental preparedness and implementation of firm i at time t;	*!" is the vector 

of control variables explained in the previous section (Beta, Size, Unsystematic Risk, R&D); YearFEt and 

IndustryFEi are year and industry fixed effects, respectively; 6!"	 is the error term. The coefficient of interest is %. 

Category of 
interest 

Regression equation 

Environmental score 

Emission score RO!!"	=	# + %&I:33!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                  (4.1)                                                                                                                       

789:'’3	<!" =	# + %&I:33!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		         (5.1)                                                                                                        

Environmental 
innovation score 

RO!!"	=	# + %&'(0!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                    (4.2)                                                                                                                   

789:'’3	<!" =	# + %&'(0!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		           (5.2)                                                                                                                                                                                    

Resource use 
score 

RO!!"	=	# + %>,38!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                    (4.3)                                                                                                                               

789:'’3	<!" =	# + %>,38!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		           (5.3)                                                                                                      

                             Governance score 

Management 
score 

RO!!"	=	# + %J-'!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                     (6.1)                                                                                          

789:'’3	<!" =	# + %J-'!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		            (7.1)                                                                              

Shareholder’s 
score 

RO!!"	=	# + %Bℎ-.,!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                   (6.2)                                                                                          

789:'’3	<!" =	# + %Bℎ-.,!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		          (7.2)                                                                              

CSR Strategy 
score 

RO!!"	=	# + %Bℎ-.,!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		                   (6.3)                                                                                          

789:'’3	<!" =	# + %Bℎ-.,!" + )*!" +	 	+,-./&" +	 	0'1234.5/&!+	6!"		          (7.3)                                                                              
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Table 9 
Baseline Regressions – Environmental categories 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. As explained 

in Table 3 above, the dependent variables of the regression models are ROA and Tobin’s Q. The independent 

variables are the categories that make up the Environmental score: the Emission, Resource use and 

Environmental Innovation scores. The set of control variables (Beta, Size, Unsystematic Risk and R&D) is 

included, together with industry-year fixed effects. It is important to note that all regression models have been 

estimated independently in order to avoid any multicollinearity issues.  

Variables  ROA Tobin's Q ROA Tobin's Q ROA Tobin's Q 
 (Emiss) (Emiss) (Env. Inn.) (Env. Inn.) (Resource) (Resource) 
 (1) (2) (3) (4) (5) (6) 

Emission score 0.00002 -0.001***    

 (0.00002) (0.0002)     

Env. Innovation   -0.00003 -0.0004**   

   (0.00002) (0.0002)   

Resource use      0.00004 -0.001*** 

     (0.00002) (0.0002) 

CONTROLS       

Beta -0.009*** -0.107*** -0.009*** -0.105*** -0.009*** -0.107*** 

 (0.001) (0.010) (0.001) (0.010) (0.001) (0.010) 

Size -0.003*** -0.058*** -0.002*** -0.064*** -0.003*** -0.062*** 

 (0.001) (0.004) (0.001) (0.004) (0.001) (0.004) 

Uns. Risk  -0.040*** 0.004 -0.040*** 0.005 -0.040*** 0.004 

 (0.003) (0.020) (0.003) (0.020) (0.003) (0.020) 

R&D 0.004* 0.036*** 0.004* 0.039*** 0.004* 0.038*** 

 (0.002) (0.014) (0.002) (0.014) (0.002) (0.014) 

Industry Fixed Effects Yes Yes Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Observations 12,362 12,430 12,359 12,427 12,362 12,430 

R2 0.160 0.313 0.161 0.312 0.160 0.312 

Note:  *p-value <0.1; **p-value<0.05; ***p-value<0.01; significant at 10%, 5%, 1% 

           Clustered and robust standard errors of coefficients are shown in brackets. 
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Table 10 
Baseline Regressions – Governance categories 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. As explained 

in Table 3 above, the dependent variables of the regression models are ROA and Tobin’s Q. The independent 

variables are the categories that make up the Governance score: Management, Shareholders and CSR Strategy 

scores. The set of control variables (Beta, Size, Unsystematic Risk and R&D) is included, together with industry-

year fixed effects. It is important to note that all regression models have been estimated independently in order to 

avoid any multicollinearity issues.  

Variables  ROA Tobin's Q ROA Tobin's Q ROA Tobin's Q 
 (Man) (Man) (Share) (Share) (CSR) (CSR) 
 (1) (2) (3) (4) (5) (6) 

Management  0.0001***   0.0002      

 (0.00002) (0.0002)     

Shareholders    -0.0001***         -0.0002  

   (0.00002) (0.0002)   

CSR strategy     0.0001** -0.0003* 

     (0.00002) (0.0002) 

CONTROLS       

Beta    -0.009***   -0.107***      -0.009***   -0.106***      -0.009***   -0.106***   

 (0.001) (0.010) (0.001) (0.010) (0.001) (0.010) 

Size  -0.003***      -0.067***    -0.003***      -0.066***    -0.003***      -0.064***   

 (0.0005) (0.004) (0.0005) (0.004) (0.0005) (0.004) 

Uns. Risk    -0.041*** 0.004   -0.040*** 0.005   -0.040*** 0.004 

 (0.003) (0.020) (0.003) (0.020) (0.003) (0.020) 

TABLE 10 CONTINUED  
R&D    0.004*    0.040***     0.004*    0.039***     0.004*    0.039***  

 (0.002) (0.014) (0.002) (0.014) (0.002) (0.014) 

Industry Fixed Effects Yes Yes Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Observations 12,362 12,430 12,362 12,430 12,362 12,430 

R2 0.161 0.312 0.161 0.312 0.161 0.312 

Note: *p-value <0.1; **p-value<0.05; ***p-value<0.01; significant at 10%, 5%, 1% 

          Clustered and robust standard errors of coefficients are shown in brackets. 

 
 
 
 
 
 
 
 
 



 66 

Table 11 
 Regressions models with one-year lagged variables 

The sample consists of 1,808 companies operating in the following economic sectors: energy, food and beverage, 

transportation, and industrial, at a global level. The covered time period goes from 2011 until 2020. As explained 

in section 4.2, the dependent variables of the regression models (8-13) are ROA and Tobin’s Q. The independent 

variables are the EG combined score, the Environmental score and the Governance score, respectively. However, 

here these ones are being substituted by the same variables with a lag of one year, as denoted by t-1 next to them. 

The set of control variables (Beta, Size, Unsystematic Risk and R&D) is included, together with industry-year 

fixed effects. 

Variables  ROA Tobin's Q ROA Tobin's Q ROA Tobin's Q 

  (EGt-1) (EGt-1) (Envt-1) (Envt-1) (Govt-1) (Govt-1) 

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

EGt-1 -0.0001**   -0.001***          

  (0.00004) (0.0002)         

Environmentalt-1       -0.0001***  -0.001***       

      (0.00003) (0.0002)     

Governancet-1         -0.00003   -0.0001  

          (0.00004) (0.0002) 

CONTROLS             

Beta -0.008***   -0.086***  -0.009***   -0.070***  -0.008***    -0.068***    

  (0.001) (0.009) (0.001) (0.009) (0.001) (0.009) 

Size 0.004***   -0.041***  0.004***   -0.037***  0.003***   -0.043***  

  (0.001) (0.004) (0.001) (0.004) (0.001) (0.003) 

Uns. Risk  -0.044***  0.023 -0.044***  0.023 -0.044***  0.022 

  (0.003) (0.021) (0.003) (0.021) (0.003) (0.021) 

R&D 0.009***  0.017  0.009***  0.015  0.009***  0.018 

  (0.002) (0.014) (0.002) (0.014) (0.002) (0.014) 

Industry Fixed Effects Yes Yes Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Observations 12,738 12,850 12,738 12,850 12,738 12,850 

R2 0.125 0.280 0.125 0.280 0.125 0.280 

Note:   *p-value <0.1; **p-value<0.05; ***p-value<0.01; significant at 10%, 5%, 1%.  

            Clustered and robust standard errors of coefficients are shown in brackets.     
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