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Executive Summary 

 

 

The world is “on the edge of a fundamental reshaping of finance”. This powerful statement 

comes from Larry Fink’s “2020 Letter to CEOs”, where the head of the world’s largest asset 

management company advises global CEOs on how to foster long-term value creation.  

Mr. Fink is referring to the impact that business sustainability will have on firms’ long-term 

profitability, asserting that companies that fail to align will face a threat to their survival. 

Therefore, a massive reallocation of capital will hit, and is already hitting, financial markets, 

where capital will move toward more sustainable firms. 

Based on the mounting relevance of this theme, particularly for public companies, this 

research aims at investigating whether business sustainability performance actually 

contributes to enhancing shareholder value, focusing specifically on the cost of equity capital. 

The literature supporting the existence of such a negative relation (the higher the 

sustainability performance, the lower the cost of equity capital) prescribes that more 

sustainable firms will (a) increase their investors base, (b) reduce their riskiness, as they will 

create a goodwill allowing to protect them in case of future adverse events, (c) reduce the 

information asymmetry with investors, and (b) increase their image and reputation, so that 

society can accept the firm’s business practice. 

 

The study has been performed under a unique research setting, adding value to the existing 

literature by (a) employing the recently proposed Five-factor model (Fama and French, 2014) 

as a proxy for the cost of equity capital, (b) incorporating the recent booming period of ESG 

investing in the sample, (c) testing overall ESG performance as well as E, S and G 

performance individually, (d) assessing the impact of the relationship across sectors, and 

finally (e) including in the sample also small firms in terms of market capitalization, contrary 

to most studies that focus on major stock market indices like the S&P 500 or STOXX 600.  

Analyzing a panel of 6’639 firms for the period 2010 to 2020, this research finds that firms 

are rewarded for their sustainability performance with a lower cost of equity capital and, 

therefore, a negative relationship between sustainability performance and cost of equity 

capital exists for what regards developed countries taken as a group. Specifically, by 



VI 

 

Specifically, if a firm is able to move from an average sustainability performance to being an 

“ESG leader”, such performance improvement could lead a company to decrease its cost of 

equity by approximately 0.55%. Although this effect might not seem to be economically 

significant, it should be contextualized in the low-interest rate environment we are currently 

living in. In such a case in fact, the abovementioned benefit means that a firm might be able 

to reduce its cost of equity capital by approximately 10%.  

Then, by disaggregating the overall ESG performance in its pillars, the present study finds 

that the environmental pillar is the main driver of the negative relation between ESG 

performance and cost of equity. In fact, the relationship is stronger (meaning more negative) 

for the E pillar, followed by the governance pillar. On the contrary, the relationship between 

the social pillar and CoE has been found to be not statistically significant. This result can be 

explained by the fact that the E and G pillars are more directly related to risk reduction and 

financial performance if compared to the S pillar (Ng and Rezaee, 2015). Indeed, coherently 

with the theoretical framework, by either (a) reducing environmental liabilities in the case of 

environmental initiatives or (b) enhancing the effectiveness of corporate governance 

measures in the case of governance sustainability performance, those dimensions directly 

decrease a firm’s risk exposure. On the other hand, Social sustainability performance may 

require additional resources but does not directly create shareholder value, and thus is not 

directly related to the cost of equity. 

 

Among developed countries however, differences emerged when focusing on United States 

and Europe individually. Regarding the US, the relationship has been found to be stronger 

(again, meaning more negative) relative to developed countries. On the other hand, as per 

European firms, although the relation has been found to be statistically significant, its 

economic significance has been found to be irrelevant. Practical implications for managers 

constitute in the necessity of including ESG criteria into corporate strategy, treating it as a 

potential source of competitive advantage. This is certainly true for US-based firms, who 

would benefit also from a reduction in their cost of equity capital, as well as for EU-based 

firms, who can implement ESG business strategy without incurring in neither benefits nor 

costs in terms of risk and return (Humphrey et al., 2012). 

 

Moving to emerging countries instead, the relationship has been found to be negative 

although not statistically significant and, as such, sustainability performance does not affect 
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a firm’s expected returns and, in turn, its cost of equity capital. A possible explanation is that 

the concept of CSR has advanced in developed countries (in particular in USA and Europe), 

where it has been perceived positively by the public and managers; whereas, in emerging 

countries, efforts to improve CSR performance are not valued by the managers as they are 

perceived to be costly and gather less favorable response from the market (Feng et al., 2015). 

Although this explanation has been proven valid for emerging countries taken as a group, the 

findings of the present study disregard this last hypothesis as regards China, where the 

relationship has been found to be both negative and statistically significant, suggesting that 

Chinese companies might benefit from improving their sustainability performance in a 

similar vein as developed countries.  

Finally, diving deeper in the existing relationship between sustainability performance and 

cost of equity for developed countries, the research finds that the magnitude of the correlation 

varies considerably across sectors, with some where the economic significance of the relation 

has been found to be very weak (think of Utilities and Real Estate), while others experience 

a highly significant correlation (think of Healthcare and Technology).  

A possible explanation could be found in the fact that, in environmentally-sensitive sectors 

like Energy and Utilities, sustainability is already deeply integrated in firms’ corporate 

strategy and, as such, investors already expect those companies to achieve high sustainability 

standards and do not reward them with a lower cost of capital. Managers thus are able to 

implement ESG strategy with nor costs nor benefits in terms of CoE (Humphrey et al., 2012). 

On the other side, managers of companies in sectors like Healthcare and Technology could 

reduce the firm’s cost of equity capital by improving their sustainability performance and, in 

turn, create shareholders value. Finally, the contribution of this research, provides a possible 

intuition on why the correlation may vary across sectors which, to the best of the author’s 

knowledge, has not been yet investigated in the academic literature. Indeed, concentration of 

the ESG scores across the sector and stability over time of a firm’s ESG score seem to impact 

the correlation between sustainability performance and CoE, as on average the effect is larger 

for sectors characterized by high concentration and stability relative to sectors characterized 

by low concentration and stability.  

Overall, the contribution of this research shows how ESG got out of the realm of pure 

philosophy and should rather become a primary point of interest in the corporate strategy 

agenda. 

https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref043
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1. INTRODUCTION 

 

 

The debate about business sustainability performance is coming at the center of investors, 

regulators, and firms’ attention in the last years. This interest has created both opportunities 

and challenges for firms and investors, who are striving to identifying whether sustainability 

actually impacts shareholders value. The aim of this research is to assess whether a firm’s 

ESG performance is correlated to its cost of equity capital, given that the lower the cost of 

equity, the higher the firm’s value. Also, the thesis aims at determining whether the 

relationship exists in different geographical settings, analyzing both developed and emerging 

countries as a group and then focusing on the world’s main economic centres: the US, 

Europe, and China. Furthermore, the dissertation will disaggregate the ESG performance in 

its pillars, and test whether the magnitude and significance of the individual E, S and G 

factors correlate with the cost of equity capital. Last, a focus will be done on sectors, testing 

whether there are differences in the relationship across sectors. 

 

RELEVANCE OF THE THEME 

The relevance of business sustainability has been mounting in the most recent years, with the 

financial industry being particularly hit by this already long-existing trend, but that seems to 

have entered investors agenda only recently: the push towards integrating sustainability of 

business firms in investment decisions, together with assessing firms’ impacts on the 

environment they operate in and the stakeholders they interact with. As a matter of fact, 

companies have increasingly come under pressure to be socially conscious and 

environmentally responsible, with such pressure coming mainly from investors but also from 

politicians, regulators, and stakeholders.  

Corporate Social Responsibility gained the financial world’s attention following a 2005 UN 

Global Compact report, which argued that embedding ESG factors into capital markets would 

lead to better societal outcomes. Since then, the consideration of ESG issues has witnessed a 

meteoric rise: since 2006, the Principles for Responsible Investment has grown from 63 

global asset manager and asset owner signatories with USD 6.5 trillion in assets under 
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management to more than 3,000 signatories with over USD 103 trillion in assets under 

management.  

In the word of Larry Fink, Blackrock’s CEO, the world is “on the edge of a fundamental 

reshaping of finance”, caused by a significant and prompt reallocation of capital towards 

more sustainable firms. This theme is though particularly relevant for listed firms, who turn 

to capital markets to source the capital needed for growth and long-term success.  

Indeed, in its 2020 “Letter to CEOs”, BlackRock, the world’s largest asset manager, 

announced that sustainability, including a company’s ESG performance, would be its new 

standard for investing. Also, BlackRock pushed for more sustainability-related disclosure, 

warning that without disclosures, investors would assume that companies are not adequately 

managing sustainability risk, which would lead to increasing market skepticism and, in turn, 

higher cost of capital.  

Furthermore, as the US Sustainable and Impact Investing Trends 2020 report shows, the 

amount of US-domiciled assets under management using sustainable investing strategies 

grew from $12.0 trillion at the start of 2018 to $17.1 trillion at the start of 2020, an increase 

of 42 percent in just three years. This represents one third of the $51.4 trillion in total US 

assets under professional management. It is worth noting that the most rapid growth has 

occurred since 2012, with an increase of four times of total AUM in last than a decade.  

 

 

Figure 1 – Sustainable Investing in the United States, 1995-2020.  

Source: US SIF Foundation 
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Regarding political pressure, two important global agreements also happened in 2015, 

namely the Paris Agreement, where parties agreed to reduce greenhouse gas emissions to 

limit the average global temperature rise to 2 degrees Celsius, and the publication of the 

Sustainable Development Goals (SDGs), a collection of 17 global goals set by the United 

Nations General Assembly as an agenda for the year 2030. These 17 SDGs are an urgent call 

for action by developing and developed countries and serve as a blueprint for environmental, 

social and economic decisions for managers and policymakers.  

The general public increasingly expects companies to adhere to high ESG-related standards 

and punish those that fail to do so (Sustainalytics), with the public backlash against 

ExxonMobil, BP and Volkswagen illustrating consumers’ attentiveness towards a firm’s 

sustainability performance. Also, as the words of Niall Fitzerald, former CEO at Unilever, 

testify, “corporate social responsibility is a hard-edged business decision. Not because it is a 

nice thing to do or because people are forcing us to do it... because it is good for our business". 

In the end, the world is transitioning to a more sustainable economy and the effective 

management of ESG risks should therefore be associated, ceteris paribus, with a superior 

enterprise value in the long-term, particularly for listed firms, who turn to public markets to 

source capital. 

 

THE IMPACT OF SUSTAINABILITY ON VALUE 

To assess whether the firms’ engagement in sustainability activities really creates value for 

shareholders, it is required to take a closer look at what drives shareholders value, defined as 

defined as the present value of the future cash flows a firm will generate, and thus: 

 
𝑉𝑎𝑙𝑢𝑒 =

𝐸(𝐶𝐹1)

(1 + 𝑟)1
+

𝐸(𝐶𝐹2)

(1 + 𝑟)2
+ ⋯ +

𝐸(𝐶𝐹𝑛)

(1 + 𝑟)𝑛
 (1) 

 

where 𝐸(𝐶𝐹𝑡) are the expected cash flows at year t and 𝑟 is the discount rate. 

Therefore, following Damodaran (2013) or McKinsey and Co. (2018), for sustainability to 

create shareholder value, it must impact at least one dimension between (a) Cash Flows, 

function of revenues generated minus the costs, (b) growth/investment efficiency, measure 

of how much investment is needed to deliver growth and (c) discount rate, representing the 

risk faced when investing in a company and thus the uncertainty about future cash flows.    
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As a matter of fact, according to Sustainalytics, one of the most renowned ESG ratings 

provider, and the Toronto Stock Exchange Group, the benefits of sustainability are: 

• Increased access to capital from both a more diverse investor base that takes ESG 

factors into consideration when making financial decisions, and financial institutions 

that apply ESG criteria for the debt financing (Sharfman and Fernando, 2008; El 

Ghoul et al., 2011; El Ghoul et al., 2018). 

• Generation of sustainable earnings, which will be less volatile and thus make the firm 

less risky (Godfrey, 2005; Li and Foo, 2015). 

• Increased ability to achieve compliance with emerging regulatory trends, thus 

avoiding future litigation costs and potentially earn subsidies and government support 

(Salvi et al., 2018). 

• Cost savings resulting from sustainable supply chains (Sustainalytics). 

• Increased ability to attract and retain talent, improved employee loyalty and 

productivity (Akpinar et al., 2008). 

• Enhanced reputation, improved product quality and customer satisfaction (Martìnez-

Ferrero and Garcia-Sànchez, 2017; Weber, 2018). 

 

On the other side, there are several costs associated with implementing and disclosing 

sustainability initiatives, that clearly have a negative impact on cash flows:  

• Capital expenditures to be considered a “sustainable” company (e.g., plant, 

machinery, ...). 

• Opportunity costs resulting from managerial time and efforts spent on sustainability. 

• The proprietary costs of voluntary disclosures can be significant if the firm reveals 

valuable information such as trade secrets, information about profitable customers 

and markets, or operating, organizational, or reporting weakness to unions, regulators, 

investors, customers, suppliers, or competitors. 

• Accounting and reporting costs associated with producing sustainability reports and 

obtaining quality assurances on such reports. 
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This dissertation will focus on the effects of sustainability on the discount rate, specifically 

on the cost of equity capital. The theoretical arguments supporting the existence of such a 

relationship are mainly four, and are based on the famous Stakeholder, Agency, and 

Legitimacy theories. 

The first argument prescribes that a high sustainability performance directly decreases firm’ 

risk. For instance, social responsibility enables firms to reduce the probability that they will 

face social and/or environmental crisis implying higher cash outflows such as government-

imposed fines and clean-up costs. By avoiding those future negative cash flows and 

increasing the ability to achieve compliance with emerging regulatory trends, CSR 

commitment reduces firm’s risk exposure (Godfrey, 2005; El Ghoul et al., 2011; Salvi et al., 

2018) and consequently will decrease its cost of equity capital.  

The second argument stipulates that socially conscious investors will avoid stocks of firms 

with poor ESG performance and as a result, their shareholder base will be reduced (Sharfman 

and Fernando, 2008; Hong and Kacperczyk, 2009). Therefore, when fewer investors hold the 

stock of a firm, the opportunities for risk diversification are reduced and hence the firm’s cost 

of capital will be higher. 

The third argument suggests that sustainability performance reduces asymmetric 

information. ESG signals the quality of management to investors (Akpinar et al., 2008), and 

as such it decreases transaction costs between the principal (shareholders) and agents 

(management).  

Finally, the last argument posits that companies continually seek to legitimate themselves,  

ensuring that they operate within the bounds and norms of their respective societies, as they 

face different political and social pressures from various stakeholders (Jiménez and 

Zorio_Grima, 2020). As such, firms disclose ESG information to present a socially 

responsible image, so that society can accept the firm’s business practice. Corporation which 

fail to do so will be penalized, experiencing also increasing difficulties to raise capital 

(Deegan et al., 2011). 
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DATA SOURCES 

The dissertation will rely on data provided by the Refinitiv Eikon database for what regards 

stock prices and measures of sustainability performance. In particular, the Refinitiv ESG 

score will be used as a proxy of sustainability performance, following other studies as 

Ioannou and Serafeim 2012; Mackenzie et al. 2013; Cheng et al. 2014; Eccles et al. 2014; 

Feng et al., 2015; Gupta, 2015; Sassen et al., 2016; Giudici, 2018. Also, other information 

about stock’s fundamentals such as market capitalization, industry classification, and primary 

country of risk will be retrieved from the same database. 

As regards the cost of equity capital, realized returns will be used as a proxy by employing 

the Fama and French’s Five-factor model (Fama and French, 2014), part of the asset-pricing 

class of models. Data about factors will be retrieved from Prof. French’s website. 

Finally, to test the relationship, two geographical sample representing developed and 

emerging countries were employed, with 419’918 and 135’797 firm-month observation 

respectively representing a total of 6’639 firms for the period between 2010 and 2020. 

 

LITERATURE GAP and ORIGINALITY 

Extant literature about the topic is not much developed and many contributions are dated, 

preceding the recent booming period of sustainable investing that can be dated between 2012 

and 2020, when sustainable investing in the US almost quadrupled in size. Consistently with 

the previously cited theoretical framework, such a trend is supposed to impact substantially 

the results of the study by increasing the investors base for a sustainable company’s stock 

and therefore reducing its cost of equity capital. It is worth noting that, although preceding 

this period, the majority of the studies found a negative relationship between sustainability 

performance and the cost of equity (Sharfman and Fernando, 2008; El Ghoul et al., 2011; 

Reverte, 2012; Ng and Razaee, 2015; Gupta, 2015).  

The theoretical gap identified in extant literature is mainly related to how the cost of equity 

capital (CoE) is measured in order to test the relationship. The previously cited studies, and 

the majority of the studies exploring the relationship between sustainability and CoE, use 

implied cost of capital measures (ICC) as a proxy for CoE. The main reasons for the choice 

are to be found in the fact that (a) asset-pricing models have been proven to provide “woefully 

imprecise” estimates of the cost of equity and (b) ICC models can account for unexpected 
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news on a firm’s cash flows or fundamentals, which obviously cannot be not depicted in ex-

post measures (Reverte, 2012; Gupta, 2015).  

However, ICC models are not far from criticism. A relevant problem of those measures is 

their reliance on analysts’ forecasts for future earnings and dividends. As a matter of fact, 

those forecasts suffer from optimism (Kothari, 2001; Easton, 2007) and the from huge error 

forecasts (Collins and Hopwood, 1980; Brown and Rozeff, 2006). Also, analysts’ estimates 

are available only for a subset of firms and typically smaller firms are excluded. This causes 

the sample to be systematically biased towards bigger and less risky firms.  

Therefore, a further step that adds relevance to this research is the inclusion of many small 

firms in the sample, in contrast with most studies that analyze mainly firms part of the major 

stock market indexes (S&P 500, STOXX 600, …). The sample of this dissertation includes 

6’639 different firms, with the market capitalization ranging from $108 million to $ 2’200 

billion. 

Finally, another motivation underlying the selection of the FF Five-factor model as a proxy 

of CoE is that asset-pricing models have improved greatly in the recent years, when 

additional factors have been proposed that improve the explanatory power of such models in 

a substantial way (Fama and French, 2014; Hou et al., 2015; Fama and French, 2018). 

In summary, the relevance of this research is to be found in the overall setting and, to the best 

of my knowledge, no study has been performed under this framework: 

• FF five-factor model; 

• Testing overall ESG performance as well as E, S and G performance individually; 

• Incorporating the recent booming period of ESG investing; 

• Assessing the impact of the relationship across sectors; 

• Testing the relationship for a sample comprehending also small firms in terms of 

market capitalization (as most studies focus on the S&P 500, STOXX 600, …), as 

this could have important managerial implications. 
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FINDINGS 

The findings of this dissertation show that a firm’s ESG performance is negatively correlated 

with the cost of equity for developed countries. This means that by increasing (decreasing) 

sustainability performance by one standard deviation (equal to 19.3 for the sample), a firm 

would decrease (increase) its cost of equity financing by 0.26%. Among develop countries, 

the relation is also statistically significant for both the United States and Europe.  

However, the relation in Europe is of very low magnitude, since an increase (decrease) in 

sustainability performance by one standard deviation reduces (increases) a firm’s cost of 

equity by just 0.11%. On the other side, the relation in the United States is stronger than the 

general case of developed countries.  

Regarding emerging countries the relationship has been found to be negative although not 

statistically significant and of low magnitude. However, focusing on China, the correlation 

between ESG performance and CoE is stronger even than the case of developed countries. 

Moving to the individual impact of E, S, and G performance of CoE, the environmental pillar 

has the strongest negative correlation with CoE, followed by governance, while the mutually 

exclusive social pillar effect has found to be not statistically significant. 

Finally, the studied relationship varies considerably across sectors, with Healthcare and 

Technology experiencing the highest impact and the Real Estate and Utilities the lowest. The 

determinants of this seem not to be related to the environmental-sensitivity of sectors, given 

that Energy and Utilities experience a low correlation relative to other sectors. 

 

STRUCTURE OF THE THESIS 

The reminder of this study consists in five chapters.  

Chapter 2 analyzes the existing literature regarding the measures for sustainability 

performance and the cost of equity capital. Those two aspects are of strategic importance for 

the dissertation and, therefore, this part will be devoted to analyzing in depth these matters. 

As regards sustainability performance, the section will be divided in two parts, with the first 

presenting three alternatives to proxy business sustainability performance – indexes, rankings 

and ratings, while the second will focus on the selected class of measures – ratings – and 

analyze in depth the methodologies underlying the formation of four main ESG scores. 
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Regarding the cost of equity capital, two macro-categories have been identified: asset-pricing 

models and implied cost of capital (ICC) measures. The first category has been selected as a 

proxy of the cost of equity. As such, the section will be devoted mainly to analyzing the 

models and the respective critics of asset-pricing models. However, ICC measures will be 

also analyzed in order to understand benefits and limitations of such models.  

Chapter 3 presents the four research questions for the purpose of this dissertation and their 

underlying theoretical background. 

Chapter 4 regards the data sources used, the definition of the measures of sustainability and 

the cost of equity capital and, finally, the empirical setting of this research. 

Chapter 5 concerns the results of the regression models. A descriptive statistics analysis 

comes first, to have a first insight into variables characteristics, followed by the presentation 

of the results and the discussion of the findings. 

Finally, Chapter 6 contains the conclusions and summarizes the main findings of this work, 

underlying then its limitations and its possible future developments. 
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2. LITERATURE REVIEW 

 

 

This chapter aims at laying the background of the thesis by reviewing the academic literature 

related to (a) the measurement of sustainability performance and (b) the cost of equity capital. 

In the first section, the different tools available to measure the sustainability performance of 

a business firm will be analyzed. In fact, the recent attention towards sustainability has caused 

the proliferation of such tools, with an estimated total of 600 ESG ratings globally in 2019 

according to the “Rate the Raters” report published by ERM. 

Among the different tools available to measure sustainability, this dissertation will focus on 

three specific categories: indexes, rankings, ratings. Those categories have been selected as 

they represent the most comprehensive ways to measure the overall sustainability 

performance of business firms (Diez-Cañamero et al., 2020) rather than focusing on an 

individual dimension of ESG, such as, for example, the “carbon footprint” indicator, which 

provides a measure of the emission intensity of a firm’s operation and therefore clearly 

focuses just on the E pillar. 

Secondly, the three categories are intended mainly to serve shareholders and investors 

(Eccles et al., 2019; Diez-Cañamero et al., 2020). Since this dissertation focuses on 

establishing whether a relationship between the cost of equity and sustainability exists, it is 

fundamental that the measure selected as a proxy of a firm’s sustainability performance is 

clearly visible to investors and integrated in their investment process. Otherwise, a good 

sustainability performance will for sure not translate in a reduction in the cost of equity 

capital. 

The first part of the section will thus be devoted to describing indexes, rankings and ratings, 

while the second will describe more in depth the category identified as best suited as a proxy 

of sustainability performance. 

Finally, a descriptive-comparative analysis will be carried out in order to classify such tools 

and select the most appropriate to measure sustainability in the context of this thesis.  
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The second section aims at identifying the different models proposed by the academic 

literature to measure the cost of equity capital. Specifically, two macro-categories have been 

identified: the asset pricing models and the implied cost of capital measures.  

The former models provide an estimate of the expected return of a risky asset based on its 

sensitivity to a multitude of factors (the β’s) and the price of each factor. Examples of the 

models falling in this category are the Capital Asset Pricing Model (CAPM) and the so-called 

multi-factor models, which add factors to the CAPM to improve its explanatory power.  

The second category – the implied cost of capital measures – reverse-engineers the dividend 

discount model to obtain the rate of return demanded by investors which is implied by market 

prices. The most relevant models implemented in the academic literature are variations of the 

dividend discount model, with differences in how projected earnings are handled over a finite 

forecasting horizon. 

Without entering the debate on which is the best proxy of the cost of equity capital among 

those classes of models, the section will focus on describing the main models and the 

assumptions behind them, and, finally, highlighting the benefits and limitations of each one.  

Asset pricing models will be presented in a more detailed way, since they will be selected as 

a proxy of the cost of equity capital. Therefore, a section will also be devoted to evaluating 

the performance of these models. Motivation for the choice will be provided in the 

conclusions of the section. Regarding ICC models, they will not be employed in the empirical 

part and, therefore, they will be presented in a less detailed way. However, it is necessary to 

explore them in order to make an informed decisions and understand pros and cons of each 

class of models.  
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2.1    Sustainability Measures 

The first strategic choice of the thesis is to determine how to measure the Environmental, 

Social, and Governance (ESG) performance of a business firm.  

ESG means using environmental, social and governance factors – E, S and G – to assess 

companies on how advanced they are in terms of sustainability and their societal impact of 

on their stakeholders (S&P Global; Sustainalytics). 

Specifically, Environmental factors include a company's contribution to climate change 

through greenhouse gas emissions, along with waste management, water consumption, and 

energy efficiency (S&P Global). Therefore, the E pillar focuses mainly on combating climate 

change and in mitigating greenhouse-gas emissions, reflecting how the agreements reached 

at the 21𝑠𝑡 Conference of the Parties in Paris (December 2015) are having a strong impact 

on the assessment of corporate sustainability performance (Escrig-Olmedo et al., 2019). 

Social refers to how a company manages its relationship with internal and external 

stakeholders. Social aspects include human rights, labour standards in the supply chain, 

exposure to illegal child labour and other issues such as respect for health and safety in the 

workplace and employee training and education. A social score also increases if a company 

is well integrated with its local community and therefore has a 'social license' to operate by 

consensus (Sustainalytics). It is also interesting to highlight that criteria related to supply-

chain management and data protection have arisen in the recent period, reflecting the new 

trends in sustainability assessment that focus on more complex and integrated configurations 

instead of on companies as isolated structures (Escrig-Olmedo et al., 2019). 

Finally, Governance refers to the set of rules, principles and controls that define rights, 

responsibilities, and expectations among different stakeholders in the governance of 

companies. The most common areas assessed are: functions and committees, board structure, 

compensation policy, and corruption and bribery (Escrig-Olmedo et al., 2019).  

As per Robeco SAM, a well-defined corporate governance system can be used to balance or 

align interests among stakeholders and can function as a tool to guide decision-making and 

support a company's long-term strategy.  
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The recent push towards sustainability in the business world and, more importantly, the push 

of the investment community to integrate sustainability in investment decisions (e.g., Larry 

Fink’s “Letter to CEOs”), required the creation of a multitude of tools to measure corporate 

sustainability performance. Specifically, there has been an increasing need to know the extent 

to which a company’s performance is responsible from the point of view of sustainable 

development. At present, this question is answered using Indexes, Rankings and Ratings 

(Diez-Cañamero et al., 2020), that will be analyzed hereinafter. 

Following the selection of the best suited measure to proxy the sustainability performance of 

business firms in the context of this dissertation – ESG ratings, the second part of this section 

will be devoted to dive deeper into the four main rating methodologies, with the intent of 

performing a descriptive-comparative analyses. 

 

2.1.1 ESG Indexes 

Sustainability indexes are stock market indices including companies that meet certain criteria 

related to their sustainability performance (BBVA). They are designed and built with the goal 

of providing information to institutional and retail investors that “value the importance of the 

companies’ environmental and social responsibility and corporate governance in their 

everyday management, in addition to economic results, in their decisions to purchase shares” 

notes Beatriz Fernández, professor at the Higher Institute of the Environment. 

Companies are selected based on a specific assessment performed by index providers. The 

purpose of indexes is to show the public which companies are acting responsibly within a 

certain geographic area or industry and serve as a benchmark of listed companies, assisting 

investor's decision-making process (Orsato et al., 2014). 

Constituents are therefore selected trough a Best-in-class approach, and most of the times 

negative screens are applied to exclude companies belonging to controversial industries. 

Finally, to build the index, the selected companies are weighted according to specific criteria 

determined by the index provider.  

Examples of the most relevant market indexes with a focus on sustainability are the Dow 

Jones World Sustainability Index (DJSI World), the MSCI World ESG Leaders Index, the 

STOXX Global ESG Leaders Index and the Euronext Vigeo Eiris World 120. A description 

of the most important stock market indicies is provided hereinafter. 
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Name Description 

Dow Jones 

Sustainability 

World Index 

The Dow Jones Sustainability™ World Index comprises global 

sustainability leaders as identified by S&P Global through the 

Corporate Sustainability Assessment (CSA). It represents the top 

10% of the largest 2,500 companies in the S&P Global BMI index, 

on the basis of long-term economic, environmental and social 

criteria. 

MSCI World 

ESG Leaders 

Index 

The MSCI ESG Leaders Indexes are constructed by applying a Best-

in-Class selection process to companies in the regional indexes that 

make up the MSCI ACWI, a global equity index consisting of 

developed and emerging market countries. The methodology aims to 

include securities of companies with the highest ESG ratings 

representing 50% of the market capitalization in each sector and 

region of the parent Index. 

STOXX Global 

ESG Leaders 

Index 

The STOXX Global ESG Leaders index offers a representation of 

the leading global companies in terms of environmental, social and 

governance criteria, based on ESG indicators provided by 

Sustainalytics. To be included in the index companies must score in 

the top quartile (25th percentile) in one category and get an above 

average score (50th percentile) in the other two.  

ECPI World ESG 

Equity Index 

The Index is a broad benchmark representative of developed market 

companies that satisfy ECPI’s ESG criteria. The purpose of ECPI is 

that of providing the user with tradable indices that in their 

construction and management take into account, in addition to 

traditional financial criteria, also non-financial dimensions. 

Ethibel® 

Sustainability 

Index Excellence 

Global 

The ESI indices universe is composed of companies included in the 

Russell Global Index that display the best performance in the field of 

Corporate Responsibility. Based on the research outcome provided 

by Vigeo Eiris, Forum ETHIBEL rates companies on a 6-level rating 

scale. 

Euronext Vigeo 

Eiris World 120 

Vigeo Eiris’ indices are composed of the highest-ranking listed 

companies as evaluated by the agency in terms of their performance 

in corporate responsibility. Constituent selection is based on data 

from the Equitics® methodology, developed by Vigeo. Selected 

companies have achieved the highest ratings in their reference 

universe. 

Table 1 - ESG Indexes (1/2) 
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Name Weighting Criteria 

Applies 

Exclusionary 

Criteria 

# Constituents 

Dow Jones 

Sustainability 

World Index 

Free Float adjusted 

market capitalization 

Yes, based on 

controversial 

activities 

Variable, 

322 in 2021 

MSCI World 

ESG Leaders 

Index 

Free Float adjusted 

market capitalization 

Yes, geographical     

criteria and 

involvement in 

controversial 

industries 

Variable,  

718 in 2021 

STOXX Global 

ESG Leaders 

Index 

Market Cap. 

weighted with a 

weighting factor 

based on the overall 

ESG Rating 

Yes, involved in 

controversial 

weapons and 

identified as non-

compliant 

Variable,  

397 in 2021 

ECPI World ESG 

Equity Index 

Free Float adjusted 

market capitalization 

Yes, ESG and 

geographical     

criteria 

Variable 

Ethibel® 

Sustainability 

Index Excellence 

Global 

Free Float adjusted 

market capitalization 

Yes, based on 

involvement in 

certain industries 

and on controversial 

activities 

Variable 

Euronext Vigeo 

Eiris World 120 

The final ESG score 

of the company 

divided by the total 

sum of the scores of 

all components 

Yes, based on 

controversial 

activities 

Fixed,  

120 

Table 2 - ESG Indexes (2/2) 

 

2.1.2 ESG Rankings 

ESG Rankings are lists that classify companies based on their performance and put them in 

a certain order or group based on a specified grading system (Rate the Raters 2020, 

SustainAbility). Typically, rankings evaluate the sustainability performance of business firms 

starting from the assessment process performed by ESG ratings (e.g., The Sustainability 

Yearbook relies on the S&P Global ESG Scores).  
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Although analyzing a large number of firms, an important limitation of ESG rankings, shared 

also with ESG indexes, is that they provide an evaluation of the sustainability performance 

just for the components of the ranking/index. Also, taking as an example The Sustainability 

Yearbook, the only information provided is the “class” where the selected company ranks 

within the industry – top 1%, 5% or 10%. Therefore, the purpose of ESG Rankings is solely 

to show which are the top sustainability performing firms. 

Examples of the most relevant ESG rankings are The Sustainability Yearbook and the 

World’s Most Sustainable Corporations Global 100.  

 

Name Description 

The Sustainability 

Yearbook 

The Sustainability Yearbook ranked over 7’000 Corporate 

Sustainability Assessments from companies across 40 countries and 

61 industries. In order to be listed in the Yearbook, companies must 

be within the top 15% of their industry and must achieve a score 

within 30% of their industry’s top performing company. 

World's Most 

Sustainable 

Corporations - 

Global 100 

The Global 100 ranks publicly listed companies with revenues higher 

than $1B on the basis of its own sustainability assessment. Such 

assessment comprehends categories like Resource management, 

Financial Health and Employee management. 

Table 3 - ESG Rankings (1/2) 

 

Name Outcome of the process 
# of companies 

listed 

The 

Sustainability 

Yearbook 

List of companies meeting the selection criteria. 

Additionally, companies with an ESG score in the 

top 1%, 5% and 10% in their industry are 

included, respectively, in the “Gold 

Class”, “Silver Class” and “Bronze Class”. 

Variable, 

631 in 2021 

World's Most 

Sustainable 

Corporations -       

Global 100 

List of the 100 most sustainable companies in the 

world and their overall score. Note that the scores 

are available only for the companies included in 

the ranking. 

Fixed,  

100 

Table 4 - ESG Rankings (2/2) 
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2.1.3 ESG Ratings 

ESG Ratings are the most numerous between the ESG measures considered. They are 

provided by rating agencies and constitute one of the most useful and direct instruments 

employed by companies to signal their contribution to sustainable development to their entire 

panel of stakeholders (Rate the Raters 2020, SustainAbility).  

A first distinction is to be made between (a) measures of the overall sustainability 

performance of firms and (b) measures that focus specifically on one of the ESG pillar, 

mainly related to the environmental performance. The advantage of the former class of 

measures is that they provide both scores for each pillar as well as an aggregate score, which 

should serve as a synthetic measure of the overall sustainability performance of a company. 

Regarding the latter instead, an advantage should be that they provide a better evaluation on 

the dimension they focus on.  

Examples of the most relevant sustainability ratings per each class are shown in Figure 2. 

 

 

Figure 2 – ESG Rating Classification 

 

ESG rating agencies differ in the practical implementation of the ESG concept, as there is 

not a standardized way to evaluate the sustainability performance of business firms (Chatterji 

et al., 2015; Dorfleitner et al., 2015). 
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The sources of divergence in fact, as identified by Berg et al. (2019), are mainly:  

a) the scope, i.e., the difference in the factors considered; 

b) the weight of factors;  

c) the measurement divergence, i.e., when different agencies measure the same factor 

differently. 

As such, in order to highlight the differences between the measures, the underlying 

methodologies must be reviewed. 

It is necessary to highlight that ESG ratings are the building blocks of indexes and rankings. 

Besides the previously provided example of The Sustainability Yearbook, think of the Dow 

Jones Sustainability Indexes. The index shares with the S&P Global ESG Scores the same 

starting point (the CSA questionnaire) and methodology, with some minimal adjustments in 

how to score unanswered questions (S&P Global website).  

Also, think of the MSCI ESG Indexes, where constituents are selected based on “the highest 

MSCI ESG Ratings” (MSCI ESG Leaders Factsheet). 

Furthermore, indexes and rankings are mainly intended to signal the “status” of a company 

as a sustainable one. A quantitative evaluation of the ESG performance of firms is available 

only for the index constituents, in the case of indexes, and are even not available for the case 

of rankings, which just assign top-performing companies to various levels of sustainability. 

ESG ratings instead, are available for a large set of companies, e.g., more than 10’000 for the 

S&P Global ESG Scores, in the form of quantitative scores.  

Given these arguments, ESG ratings have been selected as the most appropriate tool to 

measure the sustainability performance of firms in the context of this dissertation, bearing in 

mind the inherent limitations of those tools, mainly related to the lack of a standardize way 

to measure sustainability. As such, the difference in the factors considered and in the 

measurement of those factors can be highlighted only after analyzing in depth the ratings’ 

methodologies, and results of the empirical part will be inevitably linked to the ESG rating 

selected. 

Therefore, the next part of this section will be devoted to analyzing in depth the methodology 

underlying the main ESG scores, to conclude with a descriptive-comparative analysis of the 

selected ratings. 
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2.1.4 Rating Methodologies 

According to the survey part of the “Rate the Raters” report published by ERM, one of the 

most prominent sustainability consulting firms, there was an estimated total of more than 600 

ESG ratings globally in 2019. An exhaustive review is therefore not possible given the highly 

fragmented market. Instead, only a few agencies will be investigated, the selection of which 

being carried out according to four criteria. 

First, the measures whose geographical scope is regional or national were not considered. 

Second, those measures focusing on a specific business sector were not considered. 

Third, those that do not have a global ESG vision and whose methodology only evaluates 

one ESG dimension or factor were not considered; thus excluding the ratings part of the 

classes of measures focused on a specific pillar like the CDP Climate, Water and Forests 

score. 

Finally, relying on the “Rate the Raters” report, the last criterion selects ESG ratings based 

on their quality and usefulness as recognized by an international pool of more than 300 

sustainability professionals from corporates, media, academic, NGO and government sectors. 

The report in fact, ranks ESG ratings based on their quality (i.e., excellence, robustness, and 

accuracy of evaluation) and usefulness. The results are shown in Figure 3 and 4. Bars indicate 

the percentage of respondents who viewed the rating as either high quality/useful or low 

quality/not useful. 

 

 

Figure 3 – ESG Ratings quality according to sustainability professionals.  

Source: Rate the Raters 2019 
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Figure 4 – ESG Ratings usefulness according to sustainability professionals.  
Source: Rate the Raters 2019 

 

Respondents of the 2019 Sustainability Survey considered RobecoSam (recently acquired by 

S&P), MSCI, CDP and Sustainalytics as the highest quality and most useful rating providers. 

Therefore, the next section will investigate the methodologies of the aforementioned ratings, 

with the exclusion of the CDP rating, consistently with the above defined criteria. Moreover, 

as this master thesis will rely on the data provided by Refinitiv, the Refinitiv’s methodology 

will also be described.  

The following section will then conclude with a comparative analysis of the measures 

considered. 
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S&P Global ESG Score 

The S&P Global ESG Scores are derived from the SAM Corporate Sustainability Assessment 

(CSA), performed by the independent rating agency Robeco SAM, which has been acquired 

by S&P Global in 2019. 

The SAM CSA covers more than 10’000 companies and 99% of the global market 

capitalization and is the process underlying the formation of the Dow Jones Sustainability 

Indexes and the Sustainability Yearbook. 

The process starts with the collection of approximately 1’000 data points gathered from a 

questionnaire submitted to each company and various company documents. Then, those 

datapoints are aggregated in order to answer an average of 100 questions, which are for the 

most part industry specific. 

 

 

Figure 5 – S&P Global ESG Score process.  

Source: SAM 

 

The weighted question scores are then aggregated into an average of 23 criteria scores which 

contribute to the generation of the 3-dimension scores – Environmental, Social and 

Governance dimensions. Finally, the sum of the weighted dimension scores results in the 

S&P Global ESG Score.  

SAM has separate questionnaires for each of its 61 industries, with general and industry-

specific questions. The industry classification employed is the Global Industrial 

Classification System (GICS®).  



22 

 

The methodology accounts for all relevant 

ESG issues and places a higher weight on the 

areas of greatest significance within specific 

industries, accounting for significant 

differences in materiality of different ESG 

criteria across industries. 

The result is that for each industry, a specific 

list of criteria is selected, with the average 

number of criteria selected being 23, ranging 

from 16 to 27.  

Also, each industry has a specific weighting 

scheme, based on the significance of each 

criterion for the determination of the total 

ESG risk. 

 

For a concrete example of the outcome of this step see Figure 6, that shows the 25 criteria 

selected for the Airline industry and the respective weight as a percentage of the total score. 

It is worth mentioning that, although the scores are review annually, the CSA methodology 

also includes the SAM Media and Stakeholder Analysis (MSA) that continually monitors 

companies for any specific ESG controversy. MSA cases have the potential to negatively 

affect the score of one or several criteria, resulting in the adjustment of scores. 

After that, the score for each individual ESG dimension is the weighted average of all criteria 

scores that are part of the pillar and their respective weights.  

Finally, the absolute score resulting from the weighted sum of all criteria and dimension 

scores is normalized within each assessed SAM industry using distribution standardization 

approaches to place scores between 0 and 100, obtaining thus the final ESG score. 

  

Figure 6 – CSA criteria and weights for the Airlines 

industry 
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Refinitiv Eikon ESG Score 

Refinitiv provides ESG data on over 9,000 listed companies including the companies 

comprehended in the most relevant stock market indices like MSCI World, MSCI Europe, 

Russell 1000, S&P 500, and MSCI Emerging Market. The scores are available since full year 

2002.  

The process starts with the collection of approximately 450 data points, ratios and analytics 

gathered from public sources such as corporate publications (e.g., annual reports and 

corporate sustainability reports); news and other media; NGOs reports/websites; and multi-

sectors information sources (e.g., GRI, CDP…). Those metrics are the basis to start the 

scoring process, as they are then aggregated into different categories.  

Each of the three pillars – Environmental, Social and Governance – is indeed composed by 

specific categories. There are a total of 10 categories, namely Resource Use, Emissions and 

Innovation for the Environmental dimension; Workforce, Human Rights, Community and 

Product Responsibility for the Social dimension; Management, Shareholders ad CSR strategy 

for the Governance dimension. 

 

Figure 7 – Refinitiv Methodology as of June 2021 

 

For each category, a score is calculated, based on the aggregation of the different ESG 

metrics. As an example, the Emissions category is made up by 28 metrics which are 

aggregated to form the Emissions Score. 
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Finally, a percentile rank score is calculated for each category in order to standardize the 

scores within each specific industry, with the industry classification used being the 

proprietary Refinitiv Business Classification (TRBC). 

The percentile rank score is calculated as follows: 

Score =  
# 𝑓𝑖𝑟𝑚𝑠 𝑤𝑖𝑡ℎ 𝑎 𝑤𝑜𝑟𝑠𝑒 𝑣𝑎𝑙𝑢𝑒 +

# 𝑓𝑖𝑟𝑚𝑠 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑣𝑎𝑙𝑢𝑒 𝑖𝑛𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑜𝑛𝑒
2

# 𝑓𝑖𝑟𝑚𝑠 𝑤𝑖𝑡ℎ 𝑎 𝑣𝑎𝑙𝑢𝑒
 

 

Also, as the relative importance of the ESG categories differs across industries, different 

weights are determined for each industry, based on materiality. 

It is worth remarking that, for the environmental and social pillar, each indicator and category 

is a percentile score within the TRBC industry group of the company. For the governmental 

score instead, the benchmark is the country. 

Finally, the scores of each of the three dimensions – E, S and G - are obtained by doing the 

weighted average of the categories relative to each dimension. 

The output of the process is represented by two final scores: 

• ESG score – weighted average of the three dimensions (E, S and G). The scores are 

based on relative performance of ESG factors with the company’s sector (for 

environmental and social, as these topics are more relevant and material to companies 

within the same industries) and country of incorporation (for governance, as best 

governance practices are more consistent within countries).  

 

• ESGC score – overlays the ESG score with ESG controversies (23 controversies) to 

provide a comprehensive evaluation of the company’s sustainability impact and 

conduct over time. The intent is to discount the ESG performance score based on 

involvement in non-ethical behavior. The controversies score also addresses the 

market cap bias from which large cap companies suffer, as they attract more media 

attention than smaller cap companies (i.e., controversies for small cap companies are 

counted much more since they are less exposed to media attention). In conclusion, 

when the controversy score is below the ESG score, the ESGC score is the average 

of the ESG score and the controversy factor. Otherwise, the ESGC score equals the 

ESG score. 
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Figure 8 – Refinitiv’s Oil & Gas scoring process example. Numbers are in %. 
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Sustainalytics ESG Risk Rating 

The Sustainalytics ESG Risk Rating has been launched in 2018 and now scores the ESG 

performance of more than 12,000 companies that are in the major global and regional equity 

and fixed incomes indices. 

The ESG Risk Rating measures the degree to which a company’s economic value is at risk 

driven by ESG factors. It is comprised of a quantitative score and a risk category. The 

quantitative score ranges from 0 to 100 and represents units of unmanaged ESG risk with 

lower scores representing less unmanaged risk. Also, the scores are grouped into five ESG 

Risk Categories: Negligible Risk (0–9.99); Low Risk (10–19.99); Medium Risk (20–29.99); 

High Risk (30–39.99); and Severe Risk (40–100). Those categories help users to interpret the 

overall ESG Risk Score making the interpretation more direct. 

The methodology develops around 3 Central Building Blocks, 20 Material ESG Issues and 

approximately 40 Industry-specific indicators. Sustainalytics uses its own sector 

classification system with 42 industries and 139 sub-industries. They indicate that the 

classification is based on internationally accepted standards, though it is not specified which 

one. 

The three central building blocks that contribute to a company’s overall rating are: 

• Corporate Governance is a unique common issue; thus it applies to all the companies 

analyzed, irrespective of the subindustry they are in. It accounts for 20% circa of the 

final score. 

• Material ESG issues are focused on topics that require a common set of management 

initiatives to be managed. The assessment of material ESG issues occurs at the 

subindustry level. It is the core of the methodology. To be considered relevant in the 

ESG Risk Ratings, an issue must have a potentially substantial impact on the 

economic value of a company. 

• Idiosyncratic Issues are ‘unpredictable’ or unexpected issues in the sense that they 

are unrelated to the specific subindustry and the business models that can be found in 

that subindustry. An example may be an accounting scandal in which a company will 

be involved. 
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The final score is built by decomposing the risk exposure and management, with the former 

reflecting the extent to which a company is exposed to material ESG risks, and the second – 

management – reflecting how well a company is managing its exposure.  

Exposure is determined by assessing the ESG risk the respective subindustry is exposed to 

and multiplying it for a company specific Beta, which reflects the degree to which a 

company’s exposure deviates from the subindustry average. In this way, the exposure of 

companies operating in the same sub-industry, characterized by roughly similar products and 

business models, is made company specific. 

 𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 = 𝑆𝑢𝑏𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 ∗ 𝐼𝑠𝑠𝑢𝑒 𝐵𝑒𝑡𝑎 (2) 

 

The second step is to determine the portion of the company’s exposure that is manageable. 

This is done by multiplying the company overall exposure for a manageable risk factor 

(MRF), which is also predefined at a subindustry level. 

 

𝑀𝑎𝑛𝑎𝑔𝑒𝑎𝑏𝑙𝑒 𝑅𝑖𝑠𝑘 = 𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 ∗ 𝑀𝑅𝐹 (3) 

 

The last step is to determine the share of the manageable risk that is effectively managed by 

the company and, in turn, determine the management gap – i.e., the difference between the 

manageable risk and the managed risk. 

To do this, a score is given to management based on a set of company commitments, actions 

and outcomes that demonstrate how well a company is managing the ESG risks it is exposed 

to.  

The managed risk is obtained by multiplying the management score for the manageable risk. 

 𝑀𝑎𝑛𝑎𝑔𝑒𝑑 𝑅𝑖𝑠𝑘 = 𝑀𝑎𝑛𝑎𝑔𝑒𝑎𝑏𝑙𝑒 𝑅𝑖𝑠𝑘 ∗ 𝑀𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡 𝑆𝑐𝑜𝑟𝑒 (4) 

 

The final ESG Risk Ratings score is calculated as the sum of the individual material ESG 

issues’ unmanaged risk scores. For a summary of the methodology see Figure 9. 

In conclusion, the final ESG Risk Ratings scores are a measure of the unmanaged risk, which 

is defined as material ESG risk that has not been managed by a company. It includes two 

types of risk: unmanageable risk, which cannot be addressed by company initiatives, as well 

as the management gap. The management gap represents risks that could potentially be 
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managed by a company but are not sufficiently managed according to Sustainalytics’ 

assessment.  

The result is that the final scores are absolute measures, meaning that a ‘high risk’ assessment 

reflects a comparable degree of unmanaged ESG risk across all subindustries covered. This 

means that a bank, for example, can be directly compared with an oil company or any other 

type of company. With the ESG Risk Ratings’ scores, Sustainalytics claims to “have 

introduced a single currency for ESG risk”. 

 

 

Figure 9 – Sustainalytics’ rating process.  

Source: Sustainalytics, 2020, p.11 
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MSCI ESG Rating 

MSCI ESG Ratings, established in 1999, are available for more than 8,700 companies 

included in the most prominent world stock market indexes including the MSCI World index 

and several developed and emerging market indexes, covering more than 85% of the global 

market value. 

The methodology develops around 35 key issues, grouped into 10 themes which contribute 

to the calculation of each pillar score. The Environmental and Social pillar scores are 

calculated in the same way, determining each company’s exposure to the key issues and 

evaluating how the company is managing those key issues. 

 

 

Figure 10 – MSCI ESG rating Methodology.  

Source: MSCI 

 

The Governance pillar score instead is determined through a different process. From the 

maximum score, MSCI applies deductions reflecting key metrics on the boards, the salaries, 

the ownership & control and the accounting.  

Finally, the weighted average of the underlying Pillar scores is adjusted relative to industry 

peers, with the industry classification being the Global Industrial Classification System 

(GICS®). 
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More in detail, the first step of the procedure is to determine the Key Issues an industry is 

exposed to among the 35 Key Issues. The goal is to identify what are the most significant 

ESG risks and opportunities a company faces, assuming that companies in the same sector 

and thus with similar business models face the same risks. The figure below shows the totality 

of the key issues and their division among the 10 themes. 

 

 

Figure 11 – MSCI ESG Key Issue Hierarchy.  

Source: MSCI 

 

Next, a score is assigned to each of the key issues identified. To do this, it is necessary to 

determine (a) how exposed to industry material issues the company is, and (b) how does the 

company manage each key issue. 

MSCI ESG Ratings calculate each company’s exposure to key ESG risks based on a granular 

breakdown of its business: its core product or business segments, the locations of its 

operations, and other relevant measures such as outsourced production or reliance on 

government contracts. The Risk exposure is then scored on a 0-10 scale, with 0 representing 

no exposure and 10 representing very high exposure. 
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Regarding the Management Score, controversies occurring within the last three years lead to 

a deduction from the overall management score on each issue. Management is scored on a 0-

10 scale, where 0 represents no evidence of management efforts and 10 represents indications 

of very strong management. 

The Risk Exposure Score and Risk Management Score are then combined such that a higher 

level of exposure requires a higher level of demonstrated management capability in order to 

achieve the same overall Key Issue Score. A representation of the isocurves for the key issue 

scores is shown in Figure 12. 

 

Figure 12 – Isocurves for Key Issue Scores.  

Source: MSCI 

 

Once the Key Issues have been selected for a GICS Industry, the weights that determine each 

Key Issue’s contribution to the overall rating are set according to (a) the level of contribution 

to social or environmental externality and (b) the expected time horizon of risk/opportunity 

to materialize. 

 

 

Figure 13 – Framework for Setting Key Issue Weights.  

Source: MSCI 
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As Figure 13 shows, the weighting criteria is very short-term oriented, giving a higher weight 

to issues that are expected to materialize within two years. 

Multiplying the Key Issues scores for their respective weights, it is possible to compute the 

Environmental and Social scores. 

<Furthermore, a Controversies Assessment is carried out with the goal to identify 

controversies which may indicate structural problems affecting a company’s risk 

management capabilities. Each controversy case is assessed for the severity of its impact on 

society or the environment. 

To conclude the process, the final ESG Rating is calculated as the weighted average of the 

pillar scores and is normalized relative to the industry ESG Scores. 

It is worth noting that, as MSCI reports, “these assessments are not absolute but are explicitly 

intended to be interpreted relative to a company’s industry peers”. 
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2.1.5 Comparative Analysis 

Now that the methodologies have been analyzed, a comparative analysis of the described 

ratings will be carried out with the intent to highlight the aspect that need to be considered 

when making use of them. 

Table 5 gives a first overview of the ratings analyzed, providing information about the 

maturity of the rating methodology, the size of the universe of the companies analyzed, the 

sectorial classification system employed, and the relative number of industries and sub-

industries considered and, finally, the number of criteria used to determine the final score. 

One of the major differences is to be found in the industry classification system used; S&P 

Global and MSCI follow the same Global Industrial Classification System (GICS®), while 

Refinitiv and Sustainalytics use their own classification, with the latter not even specifying 

clearly which one. This could lead to differences in scores, as the industry a company is part 

of is fundamental to determine the risk exposure and the weights used to determine the final 

score.   

Moving to the main differences in the methodology employed by each rating agency, 

summarized in Table 6, it can be noted how each of the rating processes considered employs 

industry specific ESG issues and weights to determine the final score. Although this fact adds 

subjectivity to the process, given that different rating agencies may consider different issues 

and/or attribute different weights, the procedure is in my opinion fair, as different business 

models need to be held accountable for different ESG issues. 

Also, the weight attributed to the E, S and G pillar are different among agencies. Given that 

they are variable across industries, in general S&P Global attributes a higher weight to the 

Governance pillar (note that this pillar also includes the economic dimension) relative to 

other ratings. Take as an example the case of a company part of the Oil & Gas industry; 

Refinitiv attributes 32.5%, 42% and 23.5% weights to the Environmental, Social and 

Governance pillar respectively, whereas S&P Global weight them 26%, 32% and 42%. This 

is probably due to the market positioning of the agencies, with S&P Global being clearly 

focused towards the financial and investor communities.  
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Name 
Launch 

year 

# of 
companies 
analyzed 

Sectorial 
classification 

system 

# of 
industries 
and sub-

industries 

# of criteria 
used 

S&P Global 
ESG Rating 

1999 10’000 GICS® 

69 
industries, 
158 sub-

industries 

1000 data points.       
100 industry-

specific 
questions. 
23 criteria. 

3 ESG pillars. 

Refinitiv ESG 
Rating 

2002 9’000 TRBC® 

62 
industries, 
154 sub-

industries 

450+ datapoints. 
186 aggregated 

metrics.   10 
categories.                

3 ESG pillars. 

Sustainalytics 
ESG Risk 
Rating 

2018 12’000 
Not 

specified 

42 
industries, 
139 sub-

industries 

3 Central Building 
Blocks. 20 

Material ESG 
Issues. 40 

Industry-specific 
indicators 

MSCI ESG 
Rating 

1999 8’700 GICS® 

69 
industries, 
158 sub-

industries 

1000+ data 
points. 37 ESG 
Key Issues. 10 
ESG Themes. 3 

ESG Pillars. 
 

 
Table 5 – Characteristics of the different ESG Ratings  

 

Moving to the Controversy analysis, every rating performs one, but it is integrated differently 

in the scores. MSCI and S&P Global include them in the issues’ scores calculation, 

Sustainalytics accounts for them in the management dimension and Refinitiv explicitly 

calculates a controversy score and integrates it with the final ESG score to form the ESGC 

score. It is clear how the last methodology makes the Refinitiv ESGC score much more 

volatile than the other scores. Take the case of ENI Spa provided in the Appendix (section 

“A. Sustainability”) as an example, where the ESG score has been heavily discounted for 

controversies in the last years. However, although the score is more volatile, it accounts for 

controversies in a more transparent way and poses a high importance on them. 
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Finally, an important factor to take into account is the standardization of the scores. Every 

rating agency but Sustainalytics provides a relative score, obtained after standardizing the 

scores by industry. More in detail, S&P and MSCI employ distribution normalization of the 

scores relative to the industry mean and standard deviation. Scores are normalized at all the 

levels considered (e.g., S&P normalizes the CSA question scores as well as the pillar and 

final scores). Refinitiv instead employs a percentile rank formula, based on the relative 

positioning of the score within the industry group. Also in this case, a percentile rank score 

is calculated both for the different categories and pillars. Finally, Sustainalytics provides an 

absolute score, which thus allows for comparability of the risk exposure across different 

industries.  

In conclusion, MSCI, Refinitiv, and S&P provide normalized scores implying that unethical 

firms can obtain high scores. In contrast, Sustainalytics provides a global score implying that 

unethical industries have a lower ESG profile. This has important implications in the 

comparability of the ESG scores, as investors should compare normalized scores by industry. 

As a matter of fact, an oil firm with a high environmental performance relative to industry 

peers has certainly still more exposure on the environment than a service provider firm with 

low environmental rating relative to peers. However, comparing the two scores directly, the 

oil firm will have a higher rating than the service provider. 

Given this potential distortion while comparing the ESG scores of companies across 

industries the S&P Global ESG Scores, MSCI ESG Risk Scores and the Refinitiv ESG Scores 

should be reviewed within the context of each industry. On the contrary, if one would 

compare the scores for companies across different industries, the Sustainalytics ESG Risk 

Rating should be used. 
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Name 
Industry-

specific issues 
and weights 

Score 
normalization 

Controversy 
analysis 

Additional 
comments 

S&P Global 
ESG Rating 

Yes 
Normalized by 

industry 

Yes, integrated 
in the issues’ 

scores 

Considers 
Economic and 
Governance 
dimension 

together and 
attributes a high 

weight (40%) 

Refinitiv ESG 
Rating 

Yes 
Percentile  

Rank Score by 
industry 

Yes, integrated 
in the ESGC 

score 

Higher volatility 
of final score 
because of 
controversy 

analysis 

Sustainalytics 
ESG Risk 
Rating 

Yes No 

Yes, integrated 
in the 

management 
dimension 

Focus on the risk 
and its 

management 

MSCI ESG 
Rating 

Yes 
Normalized by 

industry 

Yes, integrated 
in the issues’ 

scores 

Uses varying 
weights but does 
not disclose them 

on its free 
platform 

Table 6 – Comparison of rating processes 
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2.1.6 Conclusion 

This chapter was aimed at analyzing the different tools available to measure sustainability. 

Specifically, three classes of tools were identified: Indexes, Rankings and Ratings. 

Due to scope limitations, ESG rankings and indexes are not best suited for the purpose of 

measuring sustainability in the context of this thesis. In fact, indexes and rankings provide a 

measure of sustainability just for a subset of firms, as they are mainly intended as tools to 

signal the quality of the sustainability performance of the specific firm and therefore do not 

provide a synthetic measure for a multitude of firms. ESG Ratings instead, offer a synthetic 

measure for the overall ESG performance of business firm for a multitude of companies. 

Limitations in employing ESG ratings are related to the fact that there is not a standardized 

way to evaluate the sustainability performance of business firms. The sources of divergence 

being mainly (a) the scope, i.e., the difference in the factors considered, (b) the weight of 

factors, and (c) the measurement divergence, i.e., when different agencies measure the same 

factor differently.  

As such, a deeper examination was needed, given the lack of theoretical background and the 

fact that the methodology each rating agency employs deeply affects the final scores. 

However, the recent push towards sustainability caused the proliferation of such tools, 

reaching an estimated total of 600 ESG ratings globally in 2019 according to the “Rate the 

Raters” report published by ERM. An exhaustive review was therefore not possible and only 

a few ratings were investigated. The selection of such ratings was carried out according to 

four criteria.  

First, those ratings that do not have a global ESG vision and whose methodology only 

evaluates one ESG dimension or factor were not considered.  

Second, the measures whose geographical scope is regional or national were not considered. 

Third, those measures focusing on a specific business sector were not considered. 

Last, the ratings deemed of the highest usefulness and quality by a panel of sustainability 

professionals. Moreover, as this master thesis will rely on the data provided by Refinitiv, the 

Refinitiv’s methodology was also described. 

The results of the comparative analysis show that there is not a clear winner between the 

investigated ratings. Instead, they all have different characteristics that need to be taken into 

consideration when using them.  
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Regarding the Refinitiv Eikon ESG rating, it should be reminded that the final ESG score is 

a relative measure, meaning that the score has been standardized by industry group. In turn, 

one should not compare scores across industries.  

Also, the ESG combined score, which is the ESG score discounted for recent controversies, 

however accounting for an important aspect of the ESG performance, is far more volatile 

than other measures. Last, it is worth reminding than as there are divergences in how rating 

agencies actually measure the ESG pillars, results of the empirical part will be strongly 

dependent on the ESG rating selected. However, the reputation of the Refinitiv Eikon ESG 

scores serves as a guarantee of the soundness of the rating methodology, as it has already 

been used in many academic studies. 
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2.2    The Cost of Equity Capital 

The cost of equity capital is the expected rate of return demanded by shareholders for 

investing in the risky capital of a specific firm. The higher the rate of return, the more costly 

it is for a firm to finance itself.  

Also, the cost of capital is the rate that investors use to discount a firm’s future cash flows. 

The higher the cost of capital, the lower the present value of the firm’s future cash flows. 

Therefore, ceteris paribus, firms with a lower cost of capital will have a higher valuation than 

firms with a higher cost of capital and hence be more attractive to investors.  

Since the expected rate of return of investors is unobservable, several models have been 

developed in the academic literature to estimate the cost of equity capital.  

Those can be grouped into two macro-categories: 

➢ Asset-Pricing Models: estimates of the expected rate of return demanded by 

shareholders based on extrapolation from historical data; also known as ex-post 

measures, since these models use past data – realized returns – to obtain an estimate 

of the cost of equity capital. Asset-pricing models are built on the premise that a firm’s 

cost of equity is a linear function of its sensitivity to a multitude of factors (the β’s) 

and the price of each factor.  

The most well-known model is the Capital Asset Pricing Model (known as CAPM), 

developed by Sharpe (1964) and Lintner (1965), but through the following years 

several other models known as the multi-factor models have been developed. In 

general, multi-factor models generalize the CAPM by allowing more factors; 

examples are the Fama and French’s Three- and Five-factor models.  

➢ Implied Cost of Equity: estimates of the expected rate of return demanded by 

shareholders based on the price they are willing to pay for a firm’s stock, relative to 

the expected future cash flows. The models are derived from the Dividend Discount 

Model (DDM) and are based on the premise that the firm’s current share price reflects 

the present value of the expected flows from the firm to shareholders.  

These models are defined as ex-ante measures since they use future earnings forecasts 

to obtain an estimate of the cost of equity capital by reverse engineering the DDM. 

This section will enter in the details of the different models proposed in the academic 

literature for each macro-category, providing a detailed overview of the features and the key 
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assumptions behind each model, with the ultimate goal of selecting the most appropriate one 

to answer the thesis research question. 

 

 

Figure 14 – Cost of Equity Capital Classification 

 

2.2.1   Asset-Pricing Models 

As already pointed out, Asset-pricing models explain an asset excess return based on its 

sensitivity to a multitude of factors (the β’s) and the price of each factor. Those factors can 

be any variable affecting asset returns. Examples of factors include returns on the market 

portfolio, growth rate of GDP, interest rates, inflation rate, return on some portfolio of stocks 

or the difference between the returns on two portfolios. Factor models that use 

macroeconomic variables as factors are called macroeconomic factor models.  

On the other side, fundamental factor models use observable asset characteristics (i.e., 

fundamentals) as factors. 

The most prominent among the Asset-pricing models will be presented hereinafter, starting 

from the most famous macroeconomic factor model, i.e., Arbitrage Pricing Theory, and 

moving then to the fundamental factor models, including the CAPM, the Fama and French 

factor models and the more recent q-factor models. 
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2.2.2   Arbitrage Pricing Theory 

Arbitrage Pricing Theory (APT) was developed by S. Ross in 1976; it is a multi-factor asset 

pricing model part of the class of macroeconomic factor models, as it is based on the idea 

that an asset's return can be predicted using the linear relationship between company-specific 

factors and a number of macroeconomic factors that capture systematic risk. 

 
𝐸(𝑅) =  𝑅𝑓 +  ∑ 𝛽𝑖 ∗ 𝑓𝑎𝑐𝑡𝑜𝑟 𝑝𝑟𝑒𝑚𝑖𝑢𝑚𝑖

𝑖

+  휀 (5) 

 

APT factors measure the systematic risk that cannot be reduced by the diversification of an 

investment portfolio. The macroeconomic factors that have been proven most reliable as 

price predictors include inflation, gross domestic product (GDP), trade surplus, commodities 

prices, market indices, and exchange rates. 

APT assumes markets sometimes misprice securities, before the market eventually corrects 

and securities move back to fair value. As it will be shown later, this is a key difference from 

the capital asset pricing model (CAPM), which assumes that markets are efficient. 

Because of this, APT employs fewer assumptions than CAPM, with the latter needing lots of 

unrealistic assumptions to be valid. However, this comes not for free; APT is much more 

complex and harder to implement, since the model does not provide insight into which factors 

could be used to explain expected returns. Users of the APT model must in fact determine 

analytically the relevant factors that might affect the asset's returns, together with determining 

the asset’s beta in relation to each separate factor.  

 

 

2.2.3   The Capital Asset Pricing Model 

Moving now to fundamental factor models, the first one to be presented will be the Capital 

Asset Pricing Model. The CAPM is a mathematical model that derives from portfolio theory 

(H. Markowitz), published by Sharpe (1964) and further developed by Lintner (1965).  

The model predicts a linear relation (see Figure 15) between the expected return of a risky 

asset and its Beta, which is a measure of the asset’s systematic risk.  
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The model can therefore be expressed through the following equation: 

𝐸(𝑅) =  𝑅𝑓 +  𝛽 ∗ 𝑚𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 +  휀                       (6) 

 

where E(R) is the expected return of the asset; 𝑟𝑓 is the risk-free rate; 𝛽 measures the 

sensitivity of the return from the investment to the return from the market portfolio; market 

premium represents the additional expected return of the market portfolio over the risk-free 

rate which is required to compensate investors for investing in a risky asset; 휀 is the error 

term. 

 

Figure 15 – The Capital Asset Pricing Model 

 

The CAPM is based on the idea that not all risks should affect asset prices. In particular, three 

types of risk can be identified: 

• Total risk: this risk reflects the firm’s stock volatility. 
 

• Systematic risk: accounts for the part of the risk explained by how a stock’s return 

responds to general market movements that affect the entire universe of securities.  

It is a non-diversifiable risk, meaning that it could not be eliminated investing in a 

diversified portfolio. It is measured by the Beta. 
 

• Non-Systematic or Idiosyncratic risk: accounts for the risk that cannot be explained 

by changes in average market portfolio returns. This risk is company-specific; 

therefore, it can be eliminated by investing in a diversified portfolio. This risk is 

captured by the error term in the equation. 



43 

 

This implies that, according to the model, differences in the expected return across securities 

and portfolios are entirely explained by differences in Beta, which measures the sensitivity 

of the asset relative to the market portfolio.  

In other words, Beta measures the risk accepted by an investor who decides to invest in a 

specific company rather than in the market portfolio. 

Analytically, Beta is the ratio between the covariance of the asset – 𝑅𝑖 – with the market 

portfolio – 𝑅𝑚 – and the variance of the market portfolio : 

𝛽𝑖 =  
𝐶𝑜𝑣𝑎𝑟 (𝑅𝑖;𝑅𝑚)

𝑉𝑎𝑟 (𝑅𝑚)
      (7) 

 

It is worth to linger on the meaning of the different ranges of values that Beta can assume: 

• 𝛽 < 0, the asset is negatively correlated with the market; if the market goes up, the 

asset price will go down. 

• 𝛽 = 0, the asset is completely uncorrelated with the market. 

• 0 < 𝛽 < 1, the asset is less risky than the average market; it moves in the same 

direction as the market, but its price fluctuations are lower. 

• 𝛽 = 1, the asset moves with the market. 

• 𝛽 > 1, the asset is riskier than the average market, thus its fluctuations are amplified 

relative to the market portfolio. 

If a specific stock’s returns – 𝑅𝑖 – are plotted against market’s returns – 𝑅𝑚, the slope of the 

line of best fit is the Beta, while the intercept is the Alpha, which is the additional return 

expected from the stock when the market return is zero.  

 

Figure 16 – Stock’s Returns agains Market Returns based on different Betas 
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Referring to Figure 16, the first graph represents an asset with beta equal to 0.5; if the price 

of the market portfolio increases by 2%, the asset’s price will increase by 1%, according to 

CAPM.  

In the second graph, the asset is as risky as the market portfolio and thus, if the market prices 

increase by 2%, also the asset’s price will increase by 2%. 

Finally, taking an asset with beta equal to 2, if the market prices go up by 2%, the asset’ price 

will increase by 4%. 

 

Assumptions and Critics to CAPM 

As already pointed out, the CAPM is an application to the market portfolio of the relation 

between expected return and portfolio beta that holds in any mean-variance-efficient 

portfolio. The efficiency of the market portfolio is based on the following assumptions: 

1. Investors are risk averse and evaluate their investment portfolios solely in terms of 

expected return and standard deviation of return measured over the same single 

holding period. 
 

2. Capital markets are perfect in several senses: all assets are infinitely divisible; there 

are no transactions costs, short selling restrictions or taxes; information is costless 

and available to everyone; and all investors can borrow and lend at the risk-free rate. 
 

3. The 휀’s of different investments are independent. 
 

4. Investors all have access to the same investment opportunities. 
 

5. Investors all make the same estimates of individual asset expected returns, standard 

deviations of return and the correlations among asset returns. 

Although the CAPM is still widely used in the academic and finance world, many critics 

have been moved to the model.  

First, the assumptions at the base of the model are unrealistic, since:  

1. Not every investor cares only about expected return and standard deviation of the 

return, as demonstrated by the behavioral finance literature. In fact, behavioral 

finance assumes that investors are not fully rational in their actions, but rather 

constantly allow their decisions to be influenced by human emotions.  
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2. Markets are not perfect and, in particular, while a large financial institution in normal 

market conditions and with a good credit rating might be able to borrow at the risk-

free rate, the same is not true for smaller investors. As a consequence, the efficient 

investment frontier for smaller investors will not be the line predicted by the CAPM 

but rather the parabolic function identified in the figure below. 

 
Figure 17 – Efficient Investment Frontier with and without the possibility to borrow at the Risk-free 

rate. 

 

3. It is not always true that the residual risk - 휀’s - of different investments are 

independent; for instance, the 휀 of two investments in the same sector may be 

correlated. 
 

4. Investors typically do not have access to the same investments opportunities and 

expectations are not homogeneous. 

 

Also, Elton et al. (1999), challenges the use of the CAPM as “an unbiased estimate of 

expected returns”. According to the author, the use of average realized returns as a proxy for 

expected returns relies on a belief that information surprises tend to cancel out over the period 

of a study. However, this does not explain “realized returns on risky assets that are less than 

the risk-free rate for the long periods when it has occurred” (for instance, the period from 

1973 to 1984).  

Therefore, the author argues that “the more logical explanation for these anomalous results 

is that realized returns are a very poor measure of expected returns”. This argument is 

supported also by Fama and French (1997), who find that standard errors of more than 3.0% 
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per year are typical when using the CAPM to estimate expected returns, and thus estimates 

of the cost of equity are “distressingly imprecise”. 

Another source of critics comes from the work of Fama and French (2004), where the authors 

empirically test the relation between Beta and the average return predicted by the CAPM. 

The authors find that the intercept is greater than the average risk-free rate, and the coefficient 

on beta is less than the average excess market return. The evidence is that the relation between 

beta and average return is flatter than predicted by the CAPM (Figure 18). 

 

 

Figure 18 – Average Annualized Monthly Return versus Beta, 1928-2003.  

Source: Fama and French (2004) 

 

Furthermore, contrary to what the CAPM predicts (i.e., that differences in expected return 

across securities and portfolios are entirely explained by differences in market beta), there is 

ample evidence that much of the variation in expected return is unrelated to market beta: 

• Basu’s (1977) evidence that when common stocks are sorted on price-to-earnings 

ratios, future returns on low P/E stocks are higher than predicted by the CAPM. 
 

• Banz (1981) documents that, when stocks are sorted on market capitalization, average 

returns on small stocks are higher than predicted by the CAPM. This is also known 

as the size effect. 
 

• Rosenberg et al., (1985) document that stocks with high book-to-market equity ratios 

(B/M) have high average returns that are not captured by their betas. 
 

• Bhandari (1988), consistently to what the Modigliani and Miller (1958) propositions 

prescribe, finds that firms with high leverage (measured as debt-to-equity ratio) are 

associated with returns that are too high relative to their market betas. 
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The conclusion to be draw is therefore that, since other variables capture variation in expected 

return missed by beta, the market portfolio is not efficient and, in the words of Fama and 

French, “the CAPM is dead in its tracks.” 

 

2.2.4   Fama and French Multi-factor Models 

Three-Factor Model 

Motivated by the inability of the CAPM to explain much of the variation in expected returns, 

Fama and French (1993) propose a three-factor model in which an asset expected return 

depends on its sensitivity to market risk (the Beta) and the returns on two portfolios meant to 

mimic additional risk factors, namely size and value. 

𝐸(𝑅) =  𝑟𝑓 + 𝛽1 ∗ 𝑚𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 + 𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿        (8) 

 

The mimicking portfolios are SMB (small minus big), which is the difference between the 

returns on a portfolio of small stocks and a portfolio of big stocks, and HML (high minus 

low), the difference between the returns on two value portfolios (i.e., stocks with a high book-

to-equity ratio) and two growth portfolios (i.e., stocks with a low book-to-equity ratio).  

SMB and HML are also known, respectively, as the SIZE and VALUE factors.  

Details on how factors and portfolios are constructed are provided in the Appendix (section 

“B. The Cost of Equity Capital”, subsection “Fama and French Factors and Portfolio 

Construction”). 

Following the critics to the Capital Asset Pricing Model (i.e., market beta cannot explain the 

whole variation in expected returns), the authors explore other variables that have been 

proven to have explanatory power, namely (a) firm size, (b) earnings-to-price ratio, (c) 

leverage and (d) book-to-market equity ratio.  

Firm size and book-to-market equity perform best in explaining the cross-sectional variation 

in stock returns in the market and, therefore, they are added to the market beta forming the 

Three-factor model.  

As Figure 19 shows, high B/M stocks historically have outperformed their benchmark as 

predicted by the CAPM and lowest decile B/M, i.e. growth stocks, have underperformed their 

benchmark.  
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Figure 19 – Average Annualized Monthly Return versus Beta for Value Weight Portfolios Formed 

on B/M, 1963-2003. Source: Fama and French (2004) 

 

Also, average annual returns for portfolio of stocks sorted for market size decrease going 

from the lowest decile – the smallest group of stocks – to the highest decile – the biggest 

stocks.   

 

 

Figure 20 – Annual Stock Returns for stocks sorted on size, 1927-2020.  

Source: Elaborations on Kenneth French’s data library 

 

Nevertheless, the model has not been exempted form criticism. One piece of criticism comes 

from the authors themselves in Fama and French (2004), where they admit that an important 

shortcoming of the three-factor model is its empirical motivation. In fact, the small-minus-

big (SMB) and high-minus-low (HML) factors are just constructs meant to capture the 



49 

 

patterns uncovered by previous work on how average stock returns vary with size and the 

book-to-market equity ratio.  

Moreover, as they point out “the value and size factors are not explicitly about risk; at best, 

they are proxies for risk”. For instance, size per se cannot be a risk factor that affects expected 

returns, since, if it were the case, small firms would then simply combine to form large firms. 

As Pernold (2004) points out, “until the risks that underly the Fama-French factors are 

identified, the forecast power of their model will be in doubt and the applications will be 

limited”. 

Finally, another relevant source of criticism comes from the evidence of Titman et al., (2004) 

and Novy-Marx (2013), who show that the model is incomplete for expected returns because 

its three factors miss much of the variation in average returns related to profitability and 

investment.  

 

The Momentum Factor 

The Carhart (1995, 1997) model builds onto the Fama and French Three-factor model and 

introduces a fourth factor called momentum. The momentum factor is the difference in 

returns between a portfolio of winners – high momentum stocks – and a portfolio of losers – 

low momentum stocks.  

The idea behind is that stocks that have performed well over the last two to twelve months 

tend to make high returns over the next one, while stocks that have performed poorly over 

the past period, tend to make low returns over the next one. Specifically, the additional factor 

captured is the one-year momentum effect (Jegadeesh and Titman, 1993). 

The model was tested in Carhart (1997), where the author investigated momentum for a 

sample of mutual funds companies. The results indicate that the momentum factor – indicated 

in Table 7 as the PR1YR factor, meaning prior-one-year – was statistically significant (t-

statistic > 1.96) along with the size and value factors.   
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Table 7 – Summary statistics on the factor portfolios.  

Source: Carhart (1997) 

 

The peculiarity of the so called Four-factor Model is that it uses both risk-based as well as  

behavioral-based (i.e., the momentum factor) factors to determine an asset’s expected return.  

Operationally, the momentum factor is constructed using six value-weight portfolios formed 

on size and prior returns. The portfolios are the intersections of two portfolios formed on size 

(market value, ME) and 3 portfolios formed on prior return. The size breakpoint is the median 

NYSE market equity. The prior return breakpoints are the 30th and 70th NYSE percentiles.  

 

The Momentum factor is the average return on the two high prior return portfolios minus the 

average return on the two low prior return portfolios. 

 
𝑀𝑜𝑚 =

(𝑆𝑚𝑎𝑙𝑙 𝐻𝑖𝑔ℎ + 𝐵𝑖𝑔 𝐻𝑖𝑔ℎ)

2
−  

(𝑆𝑚𝑎𝑙𝑙 𝐿𝑜𝑤 + 𝐵𝑖𝑔 𝐿𝑜𝑤)

2
 (9) 
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Five-Factor Model 

Addressing the critics moved to the Three-factor model, Fama and French (2014) recognize 

that much of the variation in average returns related to profitability and investment is left 

unexplained by their previous model. This led the authors to examine a model that adds 

profitability and investment factors to the market, size, and value factors. 

Specifically, the two additional factors add to the description of average return provided by 

the value factor (HML). To provide an explanation of this assertion, the authors start form 

the famous dividend discount model: 

 
𝑃0 =  ∑

𝐷𝑃𝑆𝑡

(1 + 𝑟)𝑡

∞

𝑡=1

 (10) 

 

where 𝑃0 is the share price at time zero, 𝐷𝑃𝑆𝑡 are the expected dividends per share at time t 

and r is the internal rate of return on expected dividends. 

Following Modigliani and Miller (1961), the market value of the firm’s stock implied by 

equation (10) is: 

 
𝑀0 =  ∑

𝐸𝑡 −  𝛿𝐵𝑡

(1 + 𝑟)𝑡

∞

𝑡=1

 (11) 

 

where 𝑀0 is the market value of equity at time zero, 𝐸𝑡 is total equity earnings for period t 

and 𝛿𝐵𝑡 is the change in total book value of equity. 

Dividing both terms by time zero book value of equity, 

 

 𝑀0

𝐵0
=  

∑ (𝐸𝑡 −  𝛿𝐵𝑡)∞
𝑡=1 (1 + 𝑟)𝑡⁄

𝐵0
 (12) 
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From equation (12), three considerations can be made: 

1. Fixing everything except the current market value – 𝑀0 – and the discount rate – 

r – a lower 𝑀0, or equivalently, a higher book-to-equity ratio – 𝐵 𝑀⁄  – implies a 

higher expected return. 
 

2. Fixing everything except future earnings – 𝐸𝑡 – and expected return, higher 

earnings – profitability – imply a higher expected return.  
 

3. Fixing everything except future growth in the book value of equity – 𝛿𝐵𝑡 – and 

expected return, a higher 𝛿𝐵𝑡 – investment – implies a lower expected return.  
 

The resulting Five-factor model takes the following form:  

 𝐸(𝑅) =  𝑟𝑓 + 𝛽1 ∗ 𝑚𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 + 𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿

+ 𝛽4 ∗ 𝑅𝑀𝑊 + 𝛽5 ∗ 𝐶𝑀𝐴 
(13) 

 

Where: 

• SMB (Small Minus Big) is the size factor. It is the average return on small stock 

portfolios minus the average return on big stock portfolios.  

• HML (High Minus Low) is the is the value factor. It is the average return on two 

value portfolios – high book-to-market – minus the average return on two growth 

portfolios. 

• RMW (Robust Minus Weak) is the profitability factor. It is the difference between 

the average return on two portfolios including stocks with robust operating 

profitability and the average return on two portfolios including stocks with weak 

operating profitability.  

• CMA (Conservative Minus Aggressive) is the investment factor. It is the difference 

between the average return on two portfolios including stocks with low – conservative 

– investments and the average return on two portfolios including stocks with high – 

aggressive – investments. 
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The five factors are constructed starting from eighteen value-weighted portfolios, obtained 

by sorting firms based on size, book-to-market ratio, investments and operating profitability. 

Details about factors and portfolios construction are provided in the Appendix (section “B. 

The Cost of Equity Capital”, subsection “Fama and French Factors and Portfolio 

Construction”). 

 

2.2.5   q - Factor Models 

𝒒𝟒 - Factor Model 

The q-factor model is an empirical asset pricing model proposed by Hou, Xue, and Zhang 

(2015) which prescribes that the expected return of an asset in excess of the risk-free rate is 

described by its sensitivities to the market factor, a size factor, an investment factor, and a 

return on equity factor, yielding the following model: 

 𝐸(𝑅) =  𝑟𝑓 + 𝛽𝑀𝐾𝑇 ∗ 𝑚𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 + 𝛽𝑀𝐸 ∗ 𝑀𝐸

+  𝛽𝐼 𝐴⁄ ∗ 𝐼 𝐴⁄ + 𝛽𝑅𝑂𝐸 ∗ 𝑅𝑂𝐸 

 

(14) 

Where: 

➢ ME (market value of equity): is the size factor. As the SMB factor, it is the difference 

between the simple average of the returns on the nine small size portfolios and the 

simple average of the returns on the nine big size portfolios. 

➢ I/A (investment-to-assets): is the investment factor. It is measured as the annual 

change in total assets divided by one-year-lagged total assets. It is the difference 

between the simple average of the returns on six low I/A portfolios and the simple 

average of the returns on six high I/A portfolios. 

➢ ROE (return-on-equity): is the profitability factor. It is calculated as income before 

extraordinary items divided by one-quarter-lagged book equity. It is the difference 

between the simple average of the returns on six high Roe portfolios and the simple 

average of the returns on six low Roe portfolios. 

The 𝑞4-model is implemented via the Fama and French (1993) portfolio approach. Again, 

details on factor construction and portfolio formation are provided in the Appendix (section 
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“B. The Cost of Equity Capital”, subsection “q-Factor Model, Factor and Portfolio 

Construction”). 

In summary, the factors are constructed from eighteen portfolios, formed on market equity, 

investment-to-assets, and ROE. The breakpoint used for the market value of equity is the 

median NYSE market equity while the breakpoints for the other two factors are the 30th and 

70th NYSE percentiles for stocks ranked on investment-to-asset and ROE respectively.  

The q-factor model is an empirical implementation of the investment CAPM (Zhang, 2017).  

The basic philosophy underlying the investment CAPM is to price risky assets from the 

perspective of firms, as opposed to the one of investors. Mathematically, the investment 

CAPM is a restatement of the Net Present Value – NPV – rule in Corporate Finance.  

The NPV of a project is its present value – discounted value of its future cash flows – minus 

its investment costs today. The NPV rule says that a manager should invest in a given project 

if and only if its NPV is greater than or equal to zero. When initially facing many projects 

with NPV ≥ 0, supposing an unlimited availability of capital, the manager will start with the 

project with the highest NPV and work her way down the supply curve of projects. For the 

last project that the manager takes, its NPV should equal zero.  

Considering one-period projects, the last project with NPV = 0 means that:  

 
Investment costs (I) =

profitability (NC𝐹)

discount rate
 (15) 

 

Rewriting the NPV rule yields: 

 
Discount rate =  

profitability

investment costs 
 (16) 

 

Thus, high investment relative to low expected profitability must imply low costs of capital, 

and, conversely, low investment relative to high expected profitability must imply high costs 

of capital. Indeed, the investment CAPM says that the cross-section of expected returns is be 

explained by two main factors, (a) investment and (b) expected profitability. 

The model predicts that, ceteris paribus, high investment stocks should earn lower expected 

returns than low investment stocks, and that stocks with high expected profitability should 

earn higher expected returns than stocks with low expected profitability.  
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Investment predicts returns because, given expected profitability, high investments imply a 

high present value of future cash flows and, therefore, a low cost of capital.  

Accordingly, low investments imply a low present value of future cash flows and, therefore, 

a high cost of capital. 

Profitability predicts returns because high expected profitability relative to low investment 

must imply high discount rates. The high discount rates are necessary to offset the high 

expected profitability to induce low net present values of new capital and low investment. If 

the discount rates were not high enough, firms would observe high net present values of new 

capital and invest more. Conversely, low expected profitability relative to high investment 

must imply low discount rates. If the discount rates were not low enough to counteract the 

low expected profitability, firms would observe low net present values of new capital and 

invest less. 

 

𝒒𝟓- Factor Model 

Finally, Hou et al. (2019) augment the q-factor model with the expected growth factor to 

yield the 𝑞5-model: 

 

 E(R) =  𝑟𝑓 + 𝛽𝑀𝐾𝑇 ∗ 𝑚𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 + 𝛽𝑀𝐸 ∗ 𝑀𝐸

+  𝛽𝐼 𝐴⁄ ∗ 𝐼 𝐴⁄ + 𝛽𝑅𝑂𝐸 ∗ 𝑅𝑂𝐸 + 𝛽𝐸𝐺 ∗ EG 
(17) 

 

The expected growth factor – EG – is defined as the difference between the simple average 

of the returns on two high expected growth portfolios – measured as 𝐸𝑡[δI/A] (i.e., expected 

change in investment-to-assets) – and the simple average of the returns on two low 𝐸𝑡[δI/A] 

portfolios.  
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2.2.6   Performance Evaluation of Asset-Pricing Models 

The effectiveness of an asset pricing model can be demonstrated using mainly two 

approaches: (a) the left-hand-side (LHS) approach and (b) the right-hand-side (RHS) 

approach. 

The former approach – LHS – judges as the most efficient model the one that better explains 

the cross-section of returns. Operationally, it requires calculating alphas from time-series 

regressions on a set of tests; the alpha is the intercept of the regression and measures the extra 

return an asset earns in excess of what the factor model would predict. 

The latter approach – RHS – uses spanning regressions to judge whether individual factors 

add explanatory power to the model. Operationally, a factor from a candidate model is 

regressed on all the factors in another benchmark model. If the intercept is non-zero, the 

candidate factor is useful, i.e. it adds to the explanatory power of the benchmark model.  If 

the intercept is zero, the candidate factor provides no incremental information. 

Also, in the mean-variance framework, another important metric to consider is the Sharpe 

Ratio, calculated as the mean return divided by its volatility. The efficient combination of the 

factors should have a Sharpe Ratio that is greater than or equal to the maximum Sharpe ratio 

from combining all the anomaly portfolios. 

Fama and French (2018) test the performance of the main asset pricing models, namely the 

CAPM and the three-, five- and six- factor models.  

The results of the spanning regressions show that each of the additional factors considered 

but the SMB factor add explanatory power to the CAPM, given that the t -statistics for the 

regression intercepts are higher than 1,96 (meaning that the part unexplained by the CAPM 

is significant on a 95% level). 

Also, the authors show that the CAPM and the Three-factor model cannot explain the two 

additional risk factors of the five-factor model, meaning that adding CMA and RWA to the 

three-factor model results in an expansion of the mean-variance efficient frontier.  

These results are further confirmed by looking at the marginal contribution of each factor to 

the Sharpe ratio. An increase in the Sharpe ratio means that the factor expands the efficient 

frontier and the authors demonstrated that each of the factors but HML are statistically 

significant and give a positive marginal contribution to the Sharpe ratio. 
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In conclusion, from the evidence provided by Fama and French (2018), the Six-factor is the 

best performing model among the considered ones, followed by the Five-factor model. 

Therefore, each of the additional factors proposed increases the explanatory power of the 

CAPM and the basic Three-factor model. 

 

Considering instead the newly proposed q-factor model, further tests have been performed 

by Hou, Xue, and Zhang in order to test the effectiveness of their model compared to the 

Fama and French models.  

The authors test their model trough both the monthly Sharpe ratio for each individual factor 

and the maximum monthly Sharpe ratio achievable by each factor model, including the 

CAPM, the Fama-French (FF) model, the Carhart model, and the q-factor model. 

Based on those metrics, the results suggest that the q-factor model is more efficient than the 

Fama and French factor model.  

Furthermore, following the development of the Five- and Six- factor models by Fama and 

French, Hou, Xue and Zhang further tests their model, concluding that the q-factor model 

outperforms the Fama and French models in head-to-head factor spanning tests. 

From January 1967 to December 2020, the alphas of the value, investment, profitability, and 

momentum factors (HML, CMA, RMW, and UMD) of the FF-models relative to the q-model 

are economically small and statistically insignificant (t-statistic < 1.96). In contrast, the 

investment and profitability factors (I/A and ROE) have economically larger alphas when 

regressed on the FF-model and are strongly significant. Results are provided in Table 8. 

As a consequence, the authors conclude that the q-factor model fully subsumes the Fama and 

French’s Six-factor model in head-to-head factor spanning tests. Results of the spanning 

regression are shown hereinafter. 
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Factors 
Average 

returns 

6-factor 

alphas 

q-factor 

alphas 

The investment factor, I/A 0.33 

(4.10) 

0.09 

(2.55) 

 

The Roe factor, ROE 0.51 

(4.96) 

0.25 

(4.09) 

 

HML 0.24 

(1.76) 

 – 0.01 

(– 0.09) 

CMA 0.27 

(3.05) 

 0.01 

(0.39) 

RMW 0.27 

(2.77) 

 0.02 

(0.30) 

UMD 0.62 

(3.63) 

 0.18 

(0.86) 

Table 8 – Spanning regression on the FF Six-factor model and the q-factor model.  

Source: global-q.org 

 

  



59 

 

2.2.7   The Implied Cost of Capital 

The implied cost of capital (ICC) is the internal rate of return that equates a firm’s forecasted 

cash-flows to its current market price. This stream of literature emerged from the critics to 

Asset-pricing models, which provide “woefully imprecise” estimates of the cost of capital by 

focusing on realized past returns. 

ICC models derive from an empirical literature that reverse-engineers the dividend discount 

model to infer markets expectations of the rate of return on equity capital. The main strength 

of this reverse-engineering approach is that estimates of the expected rate of return are based 

on forecasts rather than extrapolation from historical data. 

As said, the starting point is the dividend discount model, theorized by Williams (1938), 

according to which the fair price of an asset’s stock is the infinite sum of the expected flows 

from the firm to its shareholders – dividends – discounted for the cost of equity capital. 

 
𝑃0 =  ∑

𝐷𝑃𝑆𝑡

(1 + 𝑟)𝑡

∞

𝑡=1

 (18) 

 

where 𝐷𝑃𝑆𝑡 are the expected dividends per share at year t; 𝑟 is the required rate of return for 

equity investors; (1 + 𝑟)𝑡 is the discount factor at year t; and 𝑃0 is the current asset’s fair 

stock price. 

The reverse-engineering consists in taking as 𝑃0 the current market price of the asset’s stock 

and as the unknown variable the required rate of return for equity investors. In this sense, it 

is possible to extract the cost of equity capital implied by the market price. 

As an example, if equation (18) is truncated at time 1 and under the assumption that the stock 

will be sold at the price 𝑃1, the rate of return demanded by equity investors is obtained 

through the following steps: 

 
𝑃0 =  

𝐷𝑃𝑆1

(1 + 𝑟)
+

𝑃1

(1 + 𝑟)
 

 

(19) 

 
(1 + 𝑟) =  

𝐷𝑃𝑆1 + 𝑃1

𝑃0
 (20) 
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𝑟 =  

𝐷𝑃𝑆1 + 𝑃1

𝑃0
− 1 (21) 

 

As a further development, Gordon and Gordon (1962) introduce the Gordon Growth Model, 

which assumes a constant growth in dividends in perpetuity, yielding the following formula: 

 𝑃0 =
𝐷𝑃𝑆0 ∗  (1 + 𝑔)

𝑟 − 𝑔
=

𝐷𝑃𝑆1

𝑟 − 𝑔
 (22) 

 

It is worth highlighting the power of this model, which trough a simple formula summarizes 

the main determinants of stocks prices, being current profitability, expectations of future 

growth, and the cost of capital. 

The most relevant models implemented in the academic literature are variations of the 

dividend discount model, with differences in how projected earnings are handled over a finite 

forecasting horizon. The models resulting from the different hypothesis can be grouped in 

three categories: 

1. Gordon Growth: 

• Finite Horizon (Gordon and Gordon, 1997) 

• Target Price (Botosan and Plumlee, 2002) 

2. Residual Income: 

• Industry method (Gebhart et al., 2001) 

• Economy wide (Claus and Thomas, 2001) 

3. Abnormal Earnings Growth: 

• Economy-wide growth (Ohlson and Juetter-Nauroth, 2003) 

• Modified price to earnings growth ratio (Easton, 2004) 

 

The following part of this section will be devoted to describing the previously identified 

models. Also, in order to ease the reader, Table 9 and Table 10, at the end of the subsection 

will summarize all the relevant assumptions underlying the models. 
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2.2.8   Gordon Growth Models 

Finite-horizon Model 

The finite-horizon specification of the Gordon Growth model as implemented by Gordon et 

al. (1997), is obtained by truncating the infinite series of dividends at year 4.  

Dividends are forecasted for the first four years and the terminal period dividend per share is 

assumed to be the earnings per share in period T=5. Earnings per share are assumed to remain 

constant beyond the forecast horizon, when the model assumes each firm’s ROE reverts to 

its cost of capital. The models can be written as follows: 

 

𝑃0 =  ∑
𝐷𝑃𝑆𝑡

(1 +  𝑟𝐺𝐺𝑀)𝑡
+

4

𝑡=1

𝐸𝑃𝑆5

𝑟𝐺𝐺𝑀 ∗ (1 + 𝑟𝐺𝐺𝑀)4
 (23) 

 

where 𝐷𝑃𝑆𝑡 is the expected dividend per share for year t and 𝑟𝐺𝐺𝑀 is the expected rate of 

return according to the model. 

Additionally, the model requires both the Clean Surplus and the Market Efficiency 

assumptions. The former is needed to determine the earnings per share at the terminal year, 

while the latter guarantees that dividend forecasts equal market expectations. 

 

Target Price Model 

The implementation of the dividend discount model proposed by Botosan and Plumlee 

(2002) is obtained by truncating the infinite series of future dividends at year 5 and assuming 

the terminal value equal to the present value of the share’s price at year t=5; yielding the 

following equation:  

 

𝑃0 =  ∑
𝐷𝑃𝑆𝑡

(1 +  𝑟𝐷𝐼𝑉)𝑡
+

5

𝑡=1

𝑃5

(1 + 𝑟𝐷𝐼𝑉)5
 (24) 

 

where 𝐷𝑃𝑆𝑡 is the expected dividend per share for year t, 𝑃𝑜 is the current price of the share, 

𝑃5 is the share’s price at year t=5, and 𝑟𝐷𝐼𝑉 is the expected rate of return according to the 

model. 
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Again, the model requires the market efficiency assumption for both the dividend per share 

and the terminal stock price forecasts, but it does not require the clean surplus assumption, 

since the terminal value is just the market efficient price of the share at the final year of the 

forecasting period. 

 

2.2.9   Residual Income Valuation Model 

The residual income valuation model anchors the valuation of equity on book value of equity 

and adjusts this valuation via future expected residual income.  

Specifically, the current stock price equals the current book value of equity plus the present 

value of future expected abnormal earnings.  

Operationally, the model is obtained by substituting the clean-surplus relation into the 

dividend discount model, yielding:  

 
𝑃0 =  𝐵𝑉𝑃𝑆0 + ∑

𝐸𝑃𝑆𝑡 − 𝑟𝐸 ∗ 𝐵𝑉𝑃𝑆𝑡−1

(1 +  𝑟𝐸)𝑡

∞

𝑡=1

 (25) 

where 𝐵𝑉𝑃𝑆𝑡 is the book value per share at year t, and 𝑟𝐸 is the expected rate of return, and 

𝐸𝑃𝑆𝑡 represents earnings per share at year t. 

 

Industry Method Model 

The residual income model, as implemented by Gebhardt, Lee and Swaminathan (2001), may 

be expressed as:  

 

𝑃0 = 𝐵𝑉𝑃𝑆0 + ∑
(𝑅𝑂𝐸𝑡 − 𝑟𝐺𝐿𝑆) ∗ 𝐵𝑉𝑃𝑆𝑡−1

(1 + 𝑟𝐺𝐿𝑆)𝑡
+

(𝑅𝑂𝐸12 − 𝑟𝐺𝐿𝑆) ∗ 𝐵𝑉𝑃𝑆11

𝑟𝐺𝐿𝑆 ∗ (1 + 𝑟𝐺𝐿𝑆)11

11

𝑡=1

 (26) 

 

where 𝑅𝑂𝐸𝑡 is the expected return on equity for year t and 𝑟𝐺𝐿𝑆 is the expected rate of return 

according to the GLS model. 

The forecast horizon equals to the first three years, where analysts’ forecasts for earnings are 

used, the dividend payout ratio is assumed to remain constant, and the clean-surplus relation 

holds. The last assumption is essential to calculate each year’s book value per share.  
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Beyond year three, the model assumes that the ROE fades linearly to the historical industry 

median; as per Gebhardt et al. (2001), “the mean reversion in ROE attempts to capture the 

long-term erosion of abnormal ROE over time and the notion that, in the long-run, individual 

firms tend to become more like their peers”. Finally, after year 𝑡 + 12, residual income is 

constant. 

The main limitation of the model is that the assumed growth rate beyond the short forecast 

horizon may, and probably will, differ from the growth rate implied by the data, resulting in 

an unreliable estimate of the implied expected rates of return. 

Also, the choice of the appropriate industry group may not be straightforward, as there could 

be cases where a specific company differs significantly from its industry peers. Take as an 

example Tesla, which is included in the Automotive industry but is indeed very different 

from its industry peers. 

 

Economy-Wide Model 

The residual income model, as implemented by Claus and Thomas (2001), may be expressed 

as:  

P0 = BVPS0 + ∑
(ROEt − rCT) ∗ BVPSt−1

(1 + rCT)t
+

(ROE5 − rCT) ∗ BVPS4 ∗ (1 + g)

(rCT − g) ∗ (1 + rCT)5

5

t=1

 (27) 

 

Differently from Gebhardt et al. (2001), the short-term forecast horizon equals to five years 

(compared to the three years of the GLS model) and the residual income beyond the forecast 

horizon is not constant; rather it grows at a constant rate, equal to the risk-free rate minus 

3%. This growth rate is an estimate of the expected inflation rate.  

In fact, as the difference between ROE and the cost of equity capital declines, residual income 

will also decline. However, a countervailing effect is the growth in investments, which 

increases the base on which residual income is generated. Claus and Thomas (2001) assume 

that growth in investments beyond the forecast horizon will be at the rate of inflation. 

The limitation of this approach is that the assumed growth rate beyond the forecast horizon 

is the same for all firms. While this assumption may be plausible at the country level, it may 

not be valid at the firm level. 
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Furthermore, given the current environment of very low interest rates, using the risk-free rate 

minus 3% as a proxy for inflation may be at least misleading, resulting in a negative growth 

rate. 

 

2.2.10   Abnormal Earnings Growth Valuation Model 

Abnormal Earnings are defined as any earnings in excess of expected earnings, determined 

as the product between a stock’s expected return and its book value.  

From a firm perspective, generating positive abnormal earnings is fundamental in order to 

sell at a premium to book value. 

Abnormal growth in earnings is defined as the difference between cum-dividend earnings in 

period t and “normal earnings”, obtained by calculating the future value of period t-1 

earnings.  

 𝐴𝐺𝑅𝑡 = 𝐸𝑃𝑆𝑡 + 𝑟 ∗ 𝐷𝑃𝑆𝑡−1 −  (1 + 𝑟) ∗ 𝐸𝑃𝑆𝑡−1 (28) 

 

The abnormal growth in earnings model anchors the valuation of equity on capitalized future 

earnings; it then adjusts this value via future expected abnormal growth in earnings. 

The model, which is derived from the dividend capitalization model, takes the following 

form:  

 
P0 =

EPS1

r
+ ∑  

AGRt

𝑟
∗

1

(1 + 𝑟)t−1

∞

t=2

 (29) 

 

It is worth highlighting that, since the focus of the model is solely on earnings, it does not 

require the clean-surplus assumption. 

 

Economy-Wide Growth Model 

Ohlson, J., and B. Juettner-Nauroth (2005) further develop the abnormal earnings growth 

model by imposing a series of assumptions:  

• Positive earnings and abnormal growth in earnings for year 1; 

• The rate of infinite growth in abnormal earnings equal the risk-free rate minus 3%; 
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• The short-term growth in abnormal earnings is equal to: 

 
𝑔2 =

𝐸𝑃𝑆2 − 𝐸𝑃𝑆1

𝐸𝑃𝑆1
+

𝑟 ∗ 𝐷𝑃𝑆1

𝐸𝑃𝑆1
− 𝑟 (30) 

 

Imposing these assumptions to equation (29) yields:  

 

P0 =
EPS1

rOJ
+

EPS1 ∗ (
EPS2 − EPS1

EPS1
 +  

rOJ ∗ DPS1

EPS1
 −  𝑟)

rOJ  ∗  (1 +  rOJ  −  γ)
 

(31) 

 

The model assumes that the infinite growth in abnormal earnings is well represented by the 

economy-wide growth. As already pointed out when examining the Claus and Thomas (2001) 

model, an important limitation of this assumption is that the same growth rate is applied to 

all firms. Also, in operationalizing this approach, one must adapt the infinite growth in 

abnormal earnings to the current environment, rather than taking the one proposed by the 

authors (which will result in a negative infinite abnormal growth rate at current risk-free 

values).  

 

Special Cases: the PE and the PEG Ratios 

Supposing now that only earnings forecasts for the future two periods were available (thus 

setting T=1), equation (29) takes the form: 

 
P0 =

EPS1

r
+

AGR2

(𝑟 − gagr) ∗ 𝑟
 (32) 

 

Special cases of equation (32) are the PE and the PEG ratio, valuation multiples which are 

widely used in the finance world to compare stocks. 

The PE ratio is obtained by imposing AGR2 = 0, thus assuming that next year’s forecast of 

earnings is sufficient for a valuation.  

 

 
P0 =

EPS1

r
 (33) 
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And the expected rate of return can be estimated as the inverse of the PE ratio: 

 
r =

EPS1

P0
=  

1

PE
 (34) 

The main shortcoming of using the PE ratio is that it does not account for future earnings 

growth, which is assumed to be equal to zero. Therefore, equation (34) may yield estimates 

of the cost of capital which are too low. 

To overcome this limitation, the use of the PEG ratio, which divides the PE ratio by expected 

future growth, gained more and more ground.  

 
PEG =

PE

𝑔
 (35) 

Assuming growth in abnormal earnings and first year dividends equal to zero, equation (29) 

takes the form: 

 

rPEG = √ 
EPS2 − EPS1

P0
 (36) 

 

Modified PEG Ratio 

The Modified Price-to-Earnings-Growth model is a special case of the two-year abnormal 

earnings growth model (29), obtained by imposing gagr = 0. Compared to the simple PEG 

ratio, it allows for dividends for the first year to be different from zero. As implemented by 

Easton (2004), the model takes the following form:  

 
P0 =

EPS2 + rMPEG ∗ DPS1 − EPS1

rMPEG
2

 (37) 

 

In order to be implemented, the model requires for first year earnings and year 2 abnormal 

earnings to be positive. The main critic moved to the model is that the growth in earnings per 

share from year 1 to year 2 may not be indicative of the long-term growth of a company. 

However, Easton (2007) argues that analysts’ long-term growth rate forecasts tend to be over-

optimistic, causing the implied expected rate of return to be too high relative to market 

expectations. Also, the MPEG model requires increasing earnings, and this may 

systematically bias the sample toward more stable, less risky firms. 
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2.2.11   Conclusion 

This section had the main goal to analyze in depth the different possibilities to measure the 

cost of equity capital for business firms. As already discussed, two macro-categories have 

been identified:  

a) asset-pricing models, which explain an asset excess return based on its sensitivity to 

a multitude of factors (the β’s) and the price of each factor; 
 

 

b) implied cost of capital measures, that are estimates of the expected rate of return 

demanded by shareholders implied by current market prices and expected future cash 

flows. 
 

The thesis does not want to enter the debate on which class of models is the best. 

The main arguments supporting that the Cost of Equity obtained with ex-ante models is a 

better proxy than ex-post realized stock returns is that the former are more reliant on cross-

sectional variation among companies (Reverte, 2012), since they can account for unexpected 

news on a firm’s cash flow or fundamentals, which obviously cannot be not depicted in ex-

post measures (Gupta, 2015). Also, ex-ante models do not need long-time series to be robust 

(Reverte, 2012).  

However, problems could emerge also from using ICC measures. In fact, an important 

characteristic of the implied cost of capital measures is their reliance on analysts’ earnings 

forecasts. Several studies have shown that analysts are biased in their forecasts, suffering 

from optimism (Kothari, 2001), and that, at the firm-level, the forecast error in huge. 

Indeed, Collins and Hopwood (1980) and Brown and Rozeff (2006) have tested earnings 

forecasts provided by Value Line, one of the most renewed provider of earnings forecasts 

data, and found that analyst’s error in forecasting next quarter earnings per share was 

respectively 31.7% and 28.4%. Additionally, they found that forecasts tended to be highly 

correlated across analysts. 

Another very relevant aspect to consider is the availability of those forecast for small firms. 

Most often small firms have no analyst coverage and thus their earnings forecasts are not 

available. As a consequence, using analyst earnings forecasts to obtain an estimate of the 

implied cost of capital may create a bias in the sample, as only larger firms, which are 

typically covered by a higher number of analysts, will be included. 
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On the contrary, asset-pricing models main critics revolved around the series of anomalies 

which those models failed to explain. However, the emergence of new factors allowed multi-

factor models to improve considerably their explanatory power. 

Furthermore, availability is not a concern for those models, as neither is the reliance on 

analysts’ forecasts. As such, the class of models selected to proxy the cost of equity have 

been the asset-pricing models. In summary, the main motivations of the choice are:  

• the emergence of new factors and models that explain better stock’s realized returns; 

• some important limitations of ICC models, being their reliance on analysts’ earnings 

forecasts and availability of those forecasts for smaller firms. 

• fill a literature gap. In fact, by investigating the theoretical background regarding the 

relationship between sustainability and the cost of equity capital (extensively 

discussed in the next chapter), most of the studies relied on ICC models, with only a 

few implementing asset-pricing models (Sharfman and Fernando, 2008; Humphrey 

et. al, 2012; Suto and Takehara, 2017); 
 

As discussed in the subsection “2.2.6 Performance Evaluation of Asset-Pricing Models”, the 

best performing models across the class are the q-factor models (Hou et al., 2015), which 

have been proven to outperform the Fama and French factor models in head-to-head factor 

spanning tests. However performing better, q-factor models will not be employed in this 

dissertation because of some methodological constraints related to factor’s availability.  

The q-factors are in fact available only for the US market, thus hindering the possibility of 

determining if the relation exists at a global level, as this dissertation would investigate. On 

the other hand, the Fama and French factors are available for a multitude of geographic areas. 

Regarding the Fama and French models instead, the six-factor model has been proven to be 

the best performing one (Fama and French, 2018), followed by the five-factor model. 

However, the theoretical motivation of the momentum factor is somehow controversial 

(Fama and French, 2014), since it does not capture a type of risk a firm faces but is rather a 

behavioral based measure. 
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3.   THEORETICAL BACKGROUND and 

RESEARCH QUESTIONS 

 

 

3.1. Theoretical Framework 

Corporate social responsibility (CSR) has been extensively studied in the academic literature, 

with the start of the debate that can be dated to 1970, when Milton Friedman introduced 

Shareholders Theory, prescribing that managers should not spend company resources on 

environmental and social initiatives, which are seen just as a cost that destroys shareholder 

value. Contrary to that theory, Freeman’s Stakeholder Theory and other subsequent 

contributions started to challenge this view, asserting the need to integrate CSR into 

company’s decisions in order to foster long-term value creation. 

However, the debate did not gain traction until recently, with the push of the investment 

community to integrate sustainability in investing decisions. This required the development 

of ESG criteria to make such business’ efforts measurable through quantifiable indicators. 

Differently from CSR that aims to make a business accountable, ESG aims to provide a 

concrete set of numbers which can be used by investors and consumers as a benchmark of a 

company’s overall sustainability performance. 

This thesis is specifically interested in investigating whether there is a relationship between 

sustainability and one of the factors driving shareholders’ wealth: the Cost of Equity capital 

(CoE). Under the framework of several theories, namely Stakeholder, Agency and Legitimacy 

Theory, existing research posits that sustainable companies benefit from a lower CoE 

(Jiménez and Zorio-Grima, 2020).  

According to Stakeholder Theory, the firm's goal is to maximize shareholder's earnings yet 

protecting stakeholder's interests (Freeman, 1984; Jensen, 2002). The corporation is in fact 

seen as an ecosystem of related groups, all of whom need to be considered and satisfied to 

keep the company healthy and successful in the long-term. In the end, a firm cannot maximize 

value if it ignores the interests of its stakeholders.  

https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref044
https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref056
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Building on this, Jensen (2002) offers a theory of “enlightened stakeholder value 

maximization”, recognizing “maximization of the long run value of the firm as the criterion 

for making the requisite trade-offs among its stakeholders”. Focusing on sustainability 

compels firms to evaluate the tradeoffs among competing, conflicting, or complementing 

short-term and long-term interests of shareholders, society, creditors, employees, and the 

environment. Corporate social responsibility is therefore fundamental to be considered and 

integrated in business decisions if the goal is shareholders’ wealth maximization and, 

consequently, management should act on behalf of both – stakeholders and capital providers 

(Aras and Crowther, 2007). 

The practical implications of stakeholder theory are mainly two:  

• a positive sustainability performance reduces a firm's intrinsic risk, and finally CoE 

(Li and Foo, 2015). 

• there are a growing number of socially responsible investors who invest in shares 

from sustainable firms (Kapstein, 2001). 

In this sense, the relation between cost of equity and business sustainability is negative 

according to most studies in the field.  

Starting from the first argument, it lies on the investor perception that sustainability directly 

decreases firm’ risk. Corporate social responsibility enables firms to reduce the probability 

and cost of adverse events in the form of social and/or environmental crisis implying higher 

cash outflows such as costly government-imposed fines and clean-up costs. By avoiding 

those future negative cash flows, ESG commitment reduces firm’s risk exposure (Godfrey, 

2005; El Ghoul et al., 2011) and consequently will decrease its cost of equity capital, acting 

as a hedging device. Accordingly, as per Salvi et al. (2018), CSR practices have the potential 

to create a type of goodwill or moral capital for more sustainable firms that acts as protection 

when negative events occur, preserving shareholder value and reducing the firms’ cost of 

equity. 

Among the related stream of research that explores the link between sustainability and firm 

risk, on one hand Boutin-Dufresne and Savaria (2004) and Lee and Faff (2009) document 

that low-CSR firms exhibit significantly higher idiosyncratic risk, while on the other 

Albuquerque et al. (2013) document that low-CSR firms have higher systematic risk. 

https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref004
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Consistently with the former, Sharfman and Fernando (2008) show that the higher the level 

of environmental risk management, the lower the firm’s systematic risk (the Beta) and, 

therefore, the lower the cost of equity. As the firm lowers its systematic risk profile through 

improved environmental risk management, it experiences less volatility in its performance, 

and the authors argue that the market appears to reward such behavior with lower costs of 

equity capital. 

Furthermore, Sassen et al. (2016) study the effect of CSR on firm’s total, systematic and 

idiosyncratic risk for a large European panel dataset. They find that on one hand the aggregate 

ESG score does not affect firm’s systematic risk; on the other the higher the aggregate score, 

the lower the total and idiosyncratic risk. Therefore, they argue that, although an effective 

ESG risk-management strategy might increase a company’s flexibility to deal with broad 

economic downturns (Sharfman and Fernando, 2008) and thereby lower a company’s 

systematic risk, systematic risk is driven more by industry-specific than by firm-specific 

characteristics. 

The second argument derived from stakeholder theory stipulates that socially conscious 

investors will avoid stocks of firms with poor CSR and, as a result, their shareholder base 

will be reduced (Sharfman and Fernando, 2008, Hong et al., 2009, El Ghoul et al., 2011). 

This reduction translates in a limited risk sharing opportunities and, therefore, lower stock 

prices and higher cost of equity capital.  

Indeed, the capital market equilibrium model theorized by Merton (1987) implies that 

increasing the relative size of a firm’s investor base will result in lower cost of capital and 

higher market value for the firm. In a similar vein, as demonstrated by Heinkel et al. (2001), 

when fewer investors hold the stock of a firm, the opportunities for risk diversification are 

reduced and hence the firm’s cost of capital will be higher. 

Sharfman and Fernando, (2008) were able to confirm that firms with more dispersion in the 

number of shareholders experienced lower costs of equity capital, and that improved 

environmental risk management increases the dispersion of shares as more individual 

investors wish to acquire the stock of less environmentally risky firms. 

Michaels and Gruning (2017) indicate that German firms publishing CSR reports take benefit 

from additional capital sources and lower their Cost of Equity. Similarly, El Ghoul et al. 

(2011) find that, for a large sample of US firms, low CSR firms tend to have a smaller 

investors base due to investor preferences and information asymmetry. 
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Moving to the second theory supporting the existence of a negative relation between business 

sustainability and the cost of equity capital, Agency Theory (Jensen and Meckling, 1976) 

prescribes that disclosure of financial and non-financial information diminishes information 

asymmetries, thus eliminating the “principal–agent problem” (Healy and Palepu, 2001) 

between principals (equity capital providers) and agents (management), since the latter may 

act according to their “economic self-interest”, possibly expropriating the firm’s assets 

against the shareholders’ interest because of misuse of private information. 

As per Akpinar et al. (2008), a high sustainability performance signals the quality of 

management to investors, and as such it decreases monitoring and auditing costs. Indeed, due 

to information asymmetry between stakeholders and the firm’s management, gathering 

reliable information and verifying whether management activities are aligned with the 

interest of stakeholders is costly. In this context, a good sustainability performance may 

signal the quality of management to investors, and as such decrease transaction costs. In this 

sense, a high (low) sustainability performance may decrease (increase) the required risk 

premium for holding the company’s stock and, in turn, decrease (increase) the firm’s cost of 

equity.  

Subsequent contributions, as per Cho et al. (2013), find that both positive and negative CSR 

performance reduce information asymmetry. Moreover, the authors find that the influence of 

negative CSR performance is much stronger than that of positive CSR performance in 

reducing information asymmetry. Similarly, Cui et al. (2018) confirm the inverse association 

between CSR engagement information asymmetry for an extensive U.S. sample, after 

controlling for various firm characteristics.  

Cajias et al. (2014) also investigate the impact of CSR ratings of US firms on their cost of 

capital for the period, 2003–2010. Involvement in CSR lowers a firm’s information 

asymmetry. Finally, in a multi-country study, El Ghoul et al. (2018) prove that disclosing and 

enhancing corporate environmental responsibility decreases CoE. 

The last theory supporting the existence of a negative relation between sustainability and 

CoE is Legitimacy Theory. The theory posits that companies continually seek to ensure that 

they operate within the bounds and norms of their respective societies, as they face different 

political and social pressures from various stakeholders (Jiménez and Zorio_Grima, 2020). 

As such, firms disclose ESG information to present a socially responsible image, so that 

society can accept the firm’s business practice.  
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Therefore, firms in controversial or sensitive industries, who often create negative 

externalities, are expected to disclose more detailed ESG information and pose particular 

effort in achieving a high sustainability performance in order to legitimize themselves and, 

in turn, reduce their cost of equity capital (Li et al., 2017; Martìnez-Ferrero and Garcìa-

Sànchez, 2017; Michaels and Gruning, 2017; Weber, 2018).  

 

 

 

Figure 21 – Theoretical Framework and the effects of a positive sustainability performance on the 

cost of equity capital (dotted arrows).  

Source: Jiménez and Zorio-Grima (2020) and own elaborations.    
 

Figure 21 summarizes the main arguments part of the abovementioned theoretical 

framework. The effects of sustainability on the cost of equity are to be interpreted in the 

following way:  

• the higher the firm’s risk, the higher its CoE (positive relation); 

• the bigger a firm’s investors base, the lower its CoE (negative relation); 

• the higher a firm’s information asymmetry, the higher its CoE (positive relation); 

• the better a firm’s image and reputation, the lower its CoE (negative relation). 
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3.2. Research Questions 

𝑹𝑸𝟏 and 𝑹𝑸𝟐: the relation between sustainability and the cost of equity 

To summarize, the literature supporting the hypothesis of a relation between sustainability 

and the cost of equity capital relies mainly on four arguments. 

The first argument, derived from Agency theory, suggests that a high sustainability 

performance reduces asymmetric information. Other two arguments, derived from 

Stakeholder theory, lie on the investor perception that sustainability directly decreases firm’ 

risk and that socially conscious investors will avoid stocks of firms with poor CSR and, as a 

result, their shareholder base will be reduced.  

Lastly, according to Legitimacy theory,  firms aim at achieving a high ESG performance in 

order to legitimize themselves and improve their image among stakeholders. 

These arguments taken together support existence of a negative relationship between 

sustainability and the cost of equity capital, i.e., ceteris paribus, the higher (lower) the 

sustainability performance of a firm, the lower (higher) its cost of equity capital. 

The first research question of the thesis aims at investigating exactly this topic, and takes the 

following form:  

𝑹𝑸𝟏: Is sustainability negatively related with the cost of equity capital? 

Due to some methodological constraints that will be discussed in the next chapter, a 

differentiation will be made between developed and emerging countries. Thus, the first 

research question can be rephrased as follows: 

𝑹𝑸𝟏_𝒂: Is sustainability negatively related with the cost  

of equity capital in developed countries? 

 

𝑹𝑸𝟏_𝒃: Is sustainability negatively related with the cost  

of equity capital in emerging countries? 

 

Besides some studies that found a positive (Richardson and Welker, 2001) or non-conclusive 

relationship (Humphrey et al. 2012; Eom and Nam, 2017; Suto and Takehara, 2017) between 

business sustainability and CoE, most academic studies prove a negative link in Anglo-Saxon 
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countries (Sharfman and Fernando, 2008; El Ghoul et al., 2011; Dhaliwal et al., 2011; Ng 

and Razaee, 2015; Weber, 2018; Hmaittane et al., 2019), Asian countries (Xu et al., 2015; Li 

and Foo, 2015; Li and Liu, 2018) and multi-country studies with samples including 

developed and emerging countries (Feng et al., 2015; Martinez-Ferrero and Garcia-Sanchez, 

2017; El Ghoul et al., 2018; Gupta, 2018). 

Feng et al. (2015) find that CSR disclosure decrease the firm's CoE in North America and 

Europe yet with no effect in Asia. The authors argue that the concept of CSR has advanced 

in the USA and Europe, where it has been perceived positively by the public and managers; 

whereas, in Asia, CoE rises when CSR scores of firms increase. Efforts to improve CSR 

performance are not valued by the managers as they are perceived to be costly and gather 

less favorable response from the market. 

Among the studies focusing on the United States of America, besides the already cited studies 

that find a negative relation between CoE and sustainability (Sharfman and Fernando, 

2008; El Ghoul et al., 2011); Ng and Rezaee (2015) explore the issue for a sample with over 

3000 firms from 1990 to 2013. Using a summary measure of ESG sustainability, the authors 

found a significant negative relationship between ESG and the cost of equity.  

Furthermore, Hmaittane et al. (2019), using MSCI ESG STATS (KLD) as a proxy for 

sustainability performance, found a negative relation between the ex-ante cost of equity 

capital and sustainability for firms belonging to controversial industry sectors (alcohol, 

tobacco, gambling, military, firearms, nuclear power, oil and gas, cement and biotechnology) 

during the period 1991-2012.   

Regarding Europe, there are few studies examining this research question at an aggregate 

level. One of those is Sassen et al. (2016), which investigate the relation between risk and 

sustainability for a panel of European firms. Rather, different studies focus on specific 

countries; for instance Humphrey et al. (2012) examine firms from the United Kingdom; 

Reverte et al. (2012) focus on Spanish listed firms and Michaels and Gruning (2017) on 

German firms. 

Results are mixed, Humphrey et al. (2012) find no difference in the risk-adjusted 

performance of high sustainability performing firms and low performing ones, Sassen et al. 

(2016) found that sustainability performance does not affect systematic risk, and in turn CoE;  

Reverte et al. (2012) find instead that there is a negative relation between CSR and cost of 

https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref073
https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref073
https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref043
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equity capital and Michaels and Gruning (2017) indicate that German firms publishing CSR 

reports take benefit from additional capital sources and lower their CoE. 

Regarding Asia, Li and Liu (2018) demonstrate that greater CSR quality disclosures from 

sensitive industry firms listed in China diminish CoE.  

Chen et al. (2020) study the relation for Taiwanese firms with results showing that strong 

CSR performers outperform poor CSR performers.  

On the contrary, Suto and Takehara (2017) cannot evidence a significant relation between 

CoE and corporate social performance from Japanese listed firms.  

Lastly, in Asia, Dahiya and Singh (2020) confirm the correlation between CoE and ESG 

proxies considering Indian manufacturing firms. 

It is worth noting that most of the academic studies explored the relation between 

sustainability and CoE using an ex-ante implied cost of capital (ICC) measure, with few 

exceptions employing asset-pricing models to obtain a proxy of CoE (Sharfman and 

Fernando, 2008; Humphrey et al., 2012; Suto and Takehara, 2017). 

Driven by the availability of the Fama and French factors for specific countries, this thesis 

aims at further exploring whether, withing the world’s main economic areas – United States, 

Europe, and China – the relation between sustainability and CoE is different in terms of 

magnitude and/or significance.  

Therefore, the second research question takes the following form: 

𝑹𝑸𝟐: Is the relation negative and significant for firms operating in  

different geographic areas (US, Europe and China)? 

 

𝑹𝑸𝟑: the impact of each ESG Pillar on the Cost of Equity 

Next, this thesis would disaggregate the overall ESG measure in its components and 

investigate if all of the ESG pillar have an effect on the cost of equity or, rather, the effect of 

one pillar is dominant in respect to the other. 

In the academic literature, the Environmental pillar has been the most studied among the ESG 

pillars. Among the research that investigate a relationship between environmental 
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sustainability and the cost of equity, different proxy for environmental sustainability of 

business firms have been used; examples of a non-complete list of proxies used are:  

a) firm’s emission intensity or carbon footprint (Kim et al., 2015; Bui et al., 2020);  

b) environmental scores provided by rating agencies such as KLD, owned by MSCI 

(Sharfman and Fernando, 2008), Thomson Reuters Asset4 (Gupta, 2015; Sassen et al., 

2016), and S&P Global (El Ghoul et al., 2018). 

Regarding the former class, researchers find emission intensity to be positively related with 

the CoE, i.e., the higher the emission intensity of a firm, the higher its cost of equity. 

Moreover, the intensity is found to grow larger in high emitting industries, consistently with 

the aforementioned theoretical framework. 

Regarding the latter class, researchers mostly find a negative relation between the 

environmental sustainability score and the cost of equity capital, with Gupta (2015) finding 

for example that firms can reduce the cost of equity by 0.77% if they move from bottom 25% 

to the top 25% in their environmental score. 

A notable exception is provided by Sassen et al., (2016), who find that environmental 

performance generally decreases idiosyncratic risk, whereas it has a negative effect on total 

and systematic risk only in environmentally sensitive industries. Therefore, by not impacting 

systematic risk, it should not have an impact on CoE. 

Regarding the Social pillar, Sassen et al., (2016) find that a firm’s social performance 

decreases its idiosyncratic, systematic, and total risk and thus it should be negatively related 

with the cost of equity. 

Ng and Rezaee (2015) argue that only environmental and governance sustainability 

performance reduce the cost of equity, while social sustainability are not significantly related 

to the cost of equity capital. The authors argue that the result is probably explained by the 

more direct relationship of these dimensions on risk reduction and financial performance.  

Finally, as far as the Governance pillar is concerned, empirical evidence is mixed; with 

Sassen et al., (2016) being unable to detect significant effects for corporate governance 

performance on a firm’s risk; while other studies (Ashbaugh et al., 2004; Chen et al., 2009; 

Pham et al., 2012) find that firms with strong corporate governance mechanisms are 

associated with a reduction in perceived risk and asymmetry of information of the firm, 

thereby decreasing their cost of equity capital.  
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The third research question of the thesis aims at investigating whether a negative relation 

between the pillars and the cost of equity capital exists and if the relation is mutually 

exclusive when the three dimension are considered together. 

Therefore, the third research question takes the form: 

 

𝑹𝑸𝟑: Is each of the three ESG pillar (i.e., Environmental, Social and Governance) 

negatively correlated with the cost of equity capital?  

Is the correlation mutually exclusive? 

 

𝑹𝑸𝟒: the relation in different sectors 

The last research question this thesis aims to answer is whether there are differences in the 

correlation between sustainability and CoE across different sectors. This issue has been 

explored in the existing literature mainly for the so-called “controversial industries”, defined 

by Cai et al., (2012) as those sectors “which are typically characterized by social taboos, 

moral debates, and political pressures, including sinful industries, such as tobacco, gambling, 

alcohol, and adult entertainment as well as industries involved with emerging environmental, 

social, or ethical issues, i.e., weapons, nuclear, oil, cement, and biotech”. 

Referring to the previously developed theoretical framework, Legitimacy theory provides the 

best argument to explain why sensitive companies known as “sin firms” benefit more than 

“normal” firms, in terms of CoE reduction, from a positive ESG performance. According to 

the theory, organizations are categorized as legitimate when audiences perceive them as 

institutions defending social principles and values and not just private firms’ interests. In this 

sense, disclosing additional CSR information or posting a good sustainability performance 

serves to improve a firm’s image and reputation (Weber, 2018) and consequently reduce its 

CoE (Li et al., 2017; Michaels and Gruning, 2017). 

As El Ghoul et al. (2011) show, participation in two ‘‘sin’’ industries, namely, tobacco and 

nuclear power, increases firms’ cost of equity, supporting the argument that involvement in 

unethical industries (characterized tough by a weak overall ESG profile) harms shareholders’ 

wealth. Also, Cajias et al. (2014) show that firms’ CSR strategies differ significantly across 

industry sectors, with customer-orientated companies such as telecommunications and 

automobile outperform asset-driven sectors such as real estate or chemical companies.  
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Furthermore, according to Kim et al. (2015), the positive relationship between carbon 

intensity and the cost of equity capital, grows stronger for firms in low carbon-emitting 

industries. Similarly, Reverte (2012) argues that the negative relationship between 

sustainability and the cost of equity capital is more pronounced for those firms operating in 

environmentally sensitive industries1.  

Finally, Hmaittane et al., (2019) find that CSR engagement significantly reduces the implied 

cost of equity capital in all controversial industry sectors, taken as a group, as well as in each 

one of these sectors individually.  

By following the “Refinitiv Business Classification” and aggregating industries at a higher 

level – thus in the thirteen available business sectors, this thesis aims at investigating first if 

there are differences in the relation between sustainability and the cost of equity among 

different sectors2. Expecting significant differences in the relationship among sectors 

consistently with the above cited literature, the second step of this research question is to 

further explore whether there are structural differences that lead to different betas among 

sectors. 

Therefore, the fourth research question takes the following form: 

 

𝑹𝑸𝟒_𝒂: Is the relation between sustainability and the cost of  

equity capital different among sectors? 

 

Finally, expecting to find differences in the relationship across sectors, the thesis wants to 

further explore whether there are structural differences that lead to different betas among 

sectors. The proposed structural differences to test are based on (a) the variability and (b) the 

stability over time of the ESG score within each sector. In conclusion, the fourth research 

question can be further developed, and takes the following form: 

 

𝑹𝑸𝟒_𝒃: Are there structural differences, related to the variability of the ESG score, that 

lead to a different effect of sustainability on the cost of equity capital? 

 
1 Based on prior literature, the ‘more sensitive’ sectors identified are: mining, oil and gas, chemicals, forestry 

and paper, steel and other metals, electricity, gas distribution, and water. 
 

2 Basic Materials, Consumer Cyclicals, Consumer non-Cyclicals, Energy, Financials, Healthcare, Industrials, 

Real Estate, Technology and Utilities. 
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4.    DATA and METHODOLOGY 

 

 

4.1    Sample and Datasets 

To test the research questions developed in the previous section, this thesis relied on data 

retreived from the Refinitiv Eikon database and Prof. Kenneth French’s data library.  

The sample is formed by the companies included in the Refinitiv Global Index with a market 

capitalization higher than $ 100M, comprehending 12’089 companies from both developed 

and emerging countires. Among those companies, 6’639 had at least one ESG rating and 

were thus included in the final sample. Data are from the period 2010 to 2020 included, with 

a monthly frequency of observations, resulting thus in 132 months of observations for the 

period. As a result, the sample is made by 558’210 monthly observations for 6’639 different 

firms. 

The monthly frequency of observations was determined after facing a trade-off between 

(a)size of the panel data and (b) methodological and statistical requirements. In fact, the time-

series regressions employed in the thesis require the highest frequency of observation 

possible. Hovewer, opting for weekly or even daily observations would have increased the 

size of the dataset exponentially. On the oher side, a monthly frequency of observation is to 

be prefered to a yearly one; therefore a monthly frequency of observation was choosen.  

To test the research questions, for each company in the sample the following data were 

retrieved from the Refinitiv Eikon database: firms’ stock prices; the ESG combined score; 

the firm’s  economic sector, industry group, market capitalization and the primary country of 

risk.  

Stock prices represent the price each stock closed the trading day on the first day of each 

month (eg., the price Apple shares closed on 01/01/2020). Note that, in order to calculate a 

stock’s monthly returns for the 132 months considered, data about one more month were 

downloaded, i.e. january 2021, for a total of 133 monthly observations for stock prices.  
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Simple monthly returns are calculated trough the following formula: 

 

 
𝑅𝑒𝑡𝑢𝑟𝑛𝑠 =  (

𝑃𝑡

𝑃𝑡−1
− 1) ∗ 100 (38) 

 

The economic sector and industry group are from the TRBC industry classification. The 

classification has three levels of granularity, comprehending 13 economic sectors, 29 

business sectors and 58 industry groups. Each firm’s economic sector and industry group 

were downloaded as both will be useful for the empirical part of the study. In fact, economic 

sector represent the the highest level of aggregation among the industry classification, while 

the industry group level is the level at which ESG scores are standardized.  

The primary country of risk is instead determined by Refinitiv using four sources of data, 

which are, in order of importance: revenue distribution by geography, the location of a 

company's headquarters, the country where its primary equity security listing trades, and 

financial reporting currency. The model provides estimates on the countries to which a 

company is exposed, and estimates a fractional contribution to each. The fraction is a value 

between 0 and 1, where a higher value indicates the company has higher exposure to the 

country. The primary country of risk is the country with the largest contribution. 

Finally, the Fama and French factors were downloaded from Professor’s Kenneth French 

data library. The monthly factor downloaded were the market factor (Mkt), SMB, HML, 

RMW, CMA and the monthly risk-free rate on the US treasury.  

Note that all the portfolio returns forming the factors are calculated in dollar terms, which 

raises the issue of exchange rates affecting the returns of non-US firms. As an example, think 

of an emerging market company posting a very positive monthly return in its own currency; 

if during the same time the emerging market currency has weakened against the dollar, the 

resulting stock performance would be less positive if taken in dollar-terms.  

For a summary of the variables employed in the thesis, refer to Table 14. 
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Variable Definition Source 

Prices Stock price at the end of the last trading day of 

the month. 

Refinitiv Eikon 

database 

Returns Monthly stock returns. Own calculations; 

equation (38) 

ESGCscore ESG combined score. 
Refinitiv Eikon 

database 

Sector Economic sector the firm belongs to according 

to the TRBC classification. 

Refinitiv Eikon 

database 

Industry Group Industry group the firm belongs to according 

to the TRBC classification. 

Refinitiv Eikon 

database 

Market Cap. Market capitalization of the firm (price times 

shares outstanding) at the balance sheet’s 

closing date. 

Refinitiv Eikon 

database 

Primary Country 

of Risk 

Country to which the company is most 

exposed to. 

Refinitiv Eikon 

database 

Mkt Additional expected return of the market 

portfolio over the risk-free rate 

Prof. French’s 

database 

SMB Size factor; difference between the returns of 

small stocks and big stocks. 

Prof. French’s 

database 

HML Value factor; difference between the returns of 

value stocks and growth stocks. 

Prof. French’s 

database 

RMW Profitability factor; difference between the 

returns of firms with robust profitability and 

firms with weak profitability. 

Prof. French’s 

database 

CMA Investment factor; difference between the 

returns of firms with conservative investments 

minus firms with an aggressive one. 

Prof. French’s 

database 

RF US one month T-bill rate. Prof. French’s 

database 

Table 14 – Variables Definition 
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4.2    Measures 

4.2.1 Measure of Sustainability 

For the purpose of measuring sustainability, the options analyzed in the chapter “Literature 

Review” are: (a) ESG indexes, (b) ESG rankings and (c) ESG ratings. 

Due to scope limitations, ESG rankings and indexes are not best suited for the purpose of 

measuring sustainability in the context of this thesis. In fact, indexes and rankings provide a 

measure of sustainability just for a subset of firms – the firms included in the final index or 

ranking. As a matter of fact, they are mainly intended as tools to signal the quality of the 

sustainability performance of a specific firm, and do not provide a synthetic measure for a 

multitude of firms. On the contrary, ESG Ratings are available for a large number of small 

and big firms, offering a synthetic measure for the overall ESG performance. As such, they 

are the best suited measure of the overall firm’s sustainability performance.  

The main limitation in using ESG rating as a proxy for sustainability is that, as there is not a 

standardized way to evaluate the sustainability performance of business firms, agencies differ 

in the practical implementation of the ESG concept (Chatterji et al., 2015; Dorfleitner et al., 

2015). The sources of divergence in fact, as identified by Berg et al. (2019), are mainly (a) 

the scope, i.e., the difference in the factors considered, (b) the weight of factors and (c) the 

measurement divergence, i.e., when different agencies measure the same factor differently.  

The divergence in the evaluation in the performance of a firm between different rating 

agencies makes the empirical results of the thesis strongly reliant on the ESG rating used. 

However, as per Jiménez et al. (2021), “this proxy is commonly used as good proxy for the 

level of sustainable behavior or activities of the company”, with the most widely used 

databases being MSCI ESG STATS (KLD), Thomson Reuters ASSET4 and S&P Global 

(SAM).  

In particular, this master thesis will rely on the data provided by Refinitiv/Thomson Reuters 

Eikon, following many other studies in the field (as Ioannou and Serafeim 2012; Mackenzie 

et al. 2013; Cheng et al. 2014; Eccles et al. 2014; Feng et al., 2015; Gupta, 2015; Sassen et 

al., 2016; Giudici, 2018). 

Thus, the synthetic measures of sustainability available on the Refinitiv Eikon database are: 

(a) the simple ESG score and (b) the ESG combined score (ESGC). 
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The simple ESG score is the result of the weighted average of the three pillar scores (E, S 

and G). The scores are based on relative performance of ESG factors with (a) the company’s 

sector, for environmental and social, as these topics are more relevant and material to 

companies within the same industries and (b) country of incorporation, for governance, as 

best governance practices are more consistent within countries.  

The ESGC score instead, overlays the ESG score with ESG controversies (23 controversies) 

to provide a comprehensive evaluation of the company’s sustainability impact and conduct 

over time. The intent is to discount the ESG performance score based on involvement in non-

ethical behavior. When the controversy score is below the ESG score, the ESGC score is the 

average of the ESG score and the controversy factor. Otherwise, the ESGC score equals the 

ESG score. 

The score selected as a measure of sustainability has been the ESG combined score. Although 

the score is more volatile based on the high potential discount on the final score because of 

controversies, it accounts for relevant issues when considering the sustainability performance 

of a company, i.e. controversies. In fact, as the argument about the relation between 

sustainability and the cost of equity relies on the perception shareholders have about the 

riskiness of the company and the ability of its management, controversies play a crucial role, 

as less investors will be willing to hold shares in companies involved in controversies. 

Finally, it is worth noting that, while using the Refinitiv ESG combined score, a percentile 

rank score is calculated at the industry group level, based on the relative performance of the 

company within the group. Therefore, the scores should not be compared among different 

industry groups.  
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4.2.2 Measure of the Cost of Equity Capital 

As extensively discussed in the chapter “Literature Review”, there are two main classes of 

measures for the cost of equity capital, namely (a) the asset pricing models and (b) the implied 

cost of capital measures.  

The former are estimates of the expected rate of return demanded by shareholders based on 

a multitude of risk factors and their sensitivity (the β’s).  

Instead, the implied cost of equity capital is the internal rate of return that equates a firm’s 

forecasted cash-flows to its current market price. 

Most of the research exploring the relation between sustainability and the cost of equity has 

relied on the implied cost of capital models, see Tables 11, 12, and 13 in chapter 3, 

“Theoretical Background and Research Questions”.  

Reverte (2012) argues that the CoE obtained with ex-ante models is a better proxy than ex-

post realized stock returns., since it is more reliant on cross-sectional variation amongst the 

companies, and it does not need long-time series to be robust.  

Also, Gupta (2015) supports the use of ex-ante models arguing that they can account for 

unexpected news on cash flow or a firm’s fundamentals, which obviously cannot be not 

depicted in ex-post measures. 

The present study, however, uses the Fama and French Five-factor model to explain the 

variation in the cost of equity capital, relying though on an ex-post measure among the asset-

pricing models. The decision was taken based on two main arguments, being (a) the 

availability of newly proposed factors (CMA and RMW) that provide a better estimation for 

expected returns, thus improving the explanatory power of asset-pricing models and (b) some 

important limitations recognized among the ICC models.  

In fact, an important characteristic of the implied cost of capital measures is their reliance on 

analysts’ earnings forecasts. However, several studies have shown that analysts are biased in 

their forecasts, suffering from optimism (Kothari, 2001; Easton, 2007), and that, at the firm-

level, the forecast error in huge.   

Indeed, Collins and Hopwood (1980) and Brown and Rozeff (2006) have tested earnings 

forecasts provided by Value Line, one of the most renewed provider of earnings forecasts 

data, and found that analyst’s error in forecasting next quarter earnings per share was 
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respectively 31.7% and 28.4%. Additionally, they found that forecasts tended to be highly 

correlated across analysts. 

Another very relevant aspect to consider is the availability of those forecast for small firms. 

Most often small firms have no analyst coverage and thus their earnings forecasts are not 

available. As a consequence, using analyst earnings forecasts to obtain an estimate of the 

implied cost of capital may create a bias in the sample, as only larger firms, which are 

typically covered by a higher number of analysts, will be included. 

To the best of my knowledge, no study has been done using the more recent Fama and French 

five-factor model as a measure of the cost of equity capital. Sharfman and Fernando (2008) 

explore the relation by employing the CAPM, Humphrey et. al, (2012) employ the Four-

factor model, while Suto and Takehara (2017) employ the Three-factor model.  

Additionally, those studies are dated and thus do not include the more recent data 

representing the booming period of ESG investing, which may have had an important effect 

on the investigated relationship between sustainability and the cost of equity capital.  

Although there are other factor models that have been demonstrated to explain realized 

returns better that the Fama and French models (e.g., the q-factor model), factors availability 

played an important role in the selection of the best measure for the cost of equity. The q-

factors are in fact available only for the US market, thus hindering the possibility of 

determining if the relation exists at a global level. On the other hand, the Fama and French 

factors are available for a multitude of geographic areas. Examples of the those are: 

developed countries, developed ex-US, North America, United States of America, Europe, 

Japan, emerging countries, Asia Pacific and Asia Pacific ex-Japan. 

Among the Fama and French models instead, although the six-factor model has been the best 

performing one, the momentum factor is somehow controversial since it does not capture a 

type of risk a firm faces and is not link with a firm’s risk characteristic.  

In conclusion, the Fama and French five-factor model will be used in the context of this 

thesis, with expected excess returns serving as a proxy of the cost of equity capital.  
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4.3    Empirical Models 

In this research, a multiple linear regression model was used to study the relationship between 

dependent variable (realized excess returns, a proxy for the cost of equity capital) and several 

independent variables (the FF five factors and the firm’s ESG combined score). The generic 

form of the linear regression model is the following one: 

 𝑦𝑖 = 𝛼 + 𝛽1 ∗ 𝑥𝑖1 + 𝛽2 ∗ 𝑥𝑖2 + ⋯ + 𝛽𝑛 ∗ 𝑥𝑖𝑛 + 휀𝑖 (39) 

 

Where 𝑦 is the dependent or explained variable, 𝑥1,…, 𝑥𝑛 are the independent or explanatory 

variables, 𝛽1,…, 𝛽𝑛 are the coefficients of the independent variables, the subscript i 

represents the month, 𝛼 is the constant term and 휀 is the error term, which in the case of asset-

pricing models should represent the firm’s  idiosyncratic risk. 

The empirical analysis have been performed using the statistical software R and specifically 

the plm, dplyr, dtplyr, corrplot, and apaTables libraries. 

 

𝑹𝑸𝟏 and 𝑹𝑸𝟐: the relation between sustainability and the cost of equity 

Specifically, in order to answer the first two research questions of this dissertation, the 

following relationship has been tested: 

 (𝑅𝑒𝑡𝑢𝑟𝑛𝑠 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 + 

+ 𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝐸𝑆𝐺𝐶𝑠𝑐𝑜𝑟𝑒 + ε 

(40) 

 

The model regresses monthly excess returns, calculated as the difference between a stock’s 

monthly realized returns (Returns) and the monthly risk-free rate (RF), against the Fama and 

French five factors (i.e., the market factor Mkt, the size factor SMB, the value factor HML, 

the profitability factor RMW and the investment factor CMA) and the ESGC score.  

The aim of the model is to explore whether the ESG combined score explains part of the 

variation of the cost of equity capital, proxied with the stock’s excess returns. 

In order to account for the standardization of ESG scores at the industry group level that 

makes those scores not comparable across industries, a fixed-effects regression has been run 
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by adding a within estimator representing industry groups. As such, the fixed-effects model 

allows for a different intercept (α) for each industry group.  

Note that the results are equivalent to a regression model where a categorical variable 

representing the firm’s industry group is added. The difference is just to be seen in the 

visualization of the results, which in the case of the latter model – the one that adds the 

categorical variables – will show each industry group contribution to the intercept, therefore 

displaying 54 more betas in the results. Using a within estimator instead will just show the 

effects of the five-factors and the ESG score. For this reason, the value of the intercept will 

not be displayed in the results. 

Regarding the factors employed, 𝑅𝑄1_𝑎 and 𝑅𝑄1_𝑏 will employ, respectively, the developed 

and emerging countries factors (again, factor construction is provided in the Appendix). 

Instead, as far as 𝑅𝑄2 is concerned, the factors employed are the United States, European 

and Emerging countries factors for the US, Europe and China respectively. Also, the three 

different partitions are obtained by filtering the initial panel dataset for those specific 

countries. 

Then, in order to test robustness of the results, two slightly different relationship have been 

tested, being the (a) six-factor model, which augments the five-factor model by adding the 

momentum factor, and (b) the three-factor model, which employs just the market, size and 

value factors as explanatory variables. 

Also, correlations among factors has been checked through the correlation matrix method. If 

some correlation among variables are found, then it means that the two variables associated 

cannot be put in the same model. 

In the case of multicollinearity between a pair of variables in fact, small changes in data may 

produce wide swings in the parameter estimates, coefficients may have very high standard 

errors and low significance levels even though the 𝑅2 of the regression may be high, 

coefficients may have the “wrong” sign, opposed to what expected, or improbable 

magnitudes. As a consequence, even if multicollinearity does not affect the value of 𝑅2 (as 

already said, the model could still be statistically significant), it can affect the ability to 

interpret the effect of the single variables on the entire model (Brooks, 2014).  
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𝑹𝑸𝟑: the impact of each ESG Pillar on the Cost of Equity 

Moving to 𝑅𝑄3, aiming at testing whether each ESG pillar taken singularly is correlated with 

CoE, two regression have been employed. The first model, equation (41), aims at capturing 

the contribution of each pillar separately, while the second, equation (42), aims at capturing 

the mutually exclusive effect of the singular E, S and G.  

The first regression takes the following form: 

 (𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 + 

            +  𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝑃𝑖𝑙𝑙𝑎𝑟𝑠𝑐𝑜𝑟𝑒 + ε 
(41) 

 

The second regression takes the following form: 

 (𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 + 

            +  𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝐸𝑠𝑐𝑜𝑟𝑒 + 𝛽7 ∗ 𝑆𝑠𝑐𝑜𝑟𝑒 + 𝛽8 ∗ 𝐺𝑠𝑐𝑜𝑟𝑒 + ε 
(42) 

 

Those relationships have been tested only for developed countries, since the result from the 

previous two research question indicate that the relation is significant only for those 

countries.  

Again, a fixed-effects regression was run, with a within estimator representing the industry 

group. Pillar data were again retrieved from Refinitiv and, as such, are standardized across 

industry group. Worth noting is that the pillar score is not discounted for controversies as it 

is the case for the ESG combined score.   
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𝑹𝑸𝟒: the relation in different sectors 

Finally, 𝑅𝑄4_𝑎 test the same relationship as for 𝑅𝑄1 and 𝑅𝑄2 – equation (40), but 

separately for each sector3. This means that, starting from the developed countries dataset, 

different subsets are created, each one representing a particular sector. Then, relation (40) is 

tested separately for each set of data. 

To test 𝑅𝑄4_𝑏, the betas related to the ESG score obtained from 𝑅𝑄4_𝑎 are mapped on a 

two dimension matrix, provided hereinafter in Figure 22. Those two dimensions are (a) 

stability over time, on the x-axis and (b) concentration, on the y-axis.  

Stability over time follows a time-series approach and is calculated at the firm level trough 

the following two-step procedure: 

1. For each firm, calculate the standard deviation of the ESGC score over time. 

2. Calculate the average of the previously obtained standard deviations.  

Concentration of the ESGC score follows a cross-sectional approach and is calculated within 

each sector trough the following two-step procedure: 

1. For each year, calculate the standard deviation of the ESGC score across the 

companies that are part of the sector. 

2. Calculate the average of the previously obtained standard deviations. 
 

 

Figure 22 – 𝑅𝑄4_𝑏 Matrix 

 
3 Basic Materials, Consumer Cyclicals, Consumer non-Cyclicals, Energy, Financials, Healthcare, Industrials, 

Real Estate, Technology and Utilities. 
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5. RESULTS 

 

 

5.1    Descriptive Statistics 

The starting dataset is a subset of all available listed firms comprehended in the Refinitiv 

Global Index, with a market capitalization higher than $ 100M and having at least one ESG 

rating for the period 2010 to 2020. This subset has a total of 558’210 monthly observations 

for 6’639 different firms.  

Then, due to the already cited methodological constrains related to factors availability, the 

starting dataset is divided into two partitions. The first one comprehends firms whose primary 

country of risk is among developed countries, while the second comprehends firms whose 

primary country of risk is among emerging countries. 

The first subset, representing developed countries, has a total of 419’918 monthly 

observations for 5’027 different firms, while the emerging countries subset has a total of 

135’797 monthly observations for 1’612 different firms. Descriptive statistics for those 

partitions and the overall dataset are shown hereinafter. 

 

 

Figure 23 – Total Sample, Developed, and Emerging countries datasets 
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Average Median SD Max. Min. 

Market Cap $20.3 B $5.5 B $75.7 B $2’104 B $0.108 B 

ESG score 43.1 42.4 19.6 93.5 0.1 

Monthly Realized 

Return 
1.0% 0.67% 12.1% 484.8% – 79.9% 

Table 15 – Descriptive Statistics for the Overall Dataset 

 

 

 

Average Median SD Max. Min. 

Market Cap $22.0 B $5.5 B $83.6 B $2’104 B $0.108 B 

ESG score 43.3 42.3 19.3 93.5 0.5 

Monthly Realized 

Return 
1.12% 0.83% 11.68% 484.8% – 79.9% 

Table 16 – Descriptive Statistics for the “Developed countries” Dataset 

 

 

 

Average Median SD Max. Min. 

Market Cap $14.7 B $5.1 B $43.1 B $742 B $0.116 B 

ESG score 42.7 42.8 20.4 92.3 0.1 

Monthly Realized 

Return 
0.61% 0.14% 11.55% 243% – 79.8% 

Table 17 – Descriptive Statistics for the “Emerging countries” Dataset 
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As Tables 18 and 19 show, only 11 among the 13 economic sectors are represented in the 

panel data; Government Activity and Institutions, Associations and Organizations are not 

represented. Also, each sector is well represented in the panel, except for the Academic 

Services sector, represented by very few different firms.  

 

 

Academic 

Services 

Basic 

Materials 

Consumer 

Cyclicals 

Consumer  

non-Cyclicals 
Energy Financials 

Developed 

Countries 
11 421 739 304 234 615 

Emerging 

Countries 
6 174 200 164 102 314 

Total 17 595 939 468 336 929 

Table 18 – Nr. of Firms by Sector (1/2)  

 

 

Healthcare Industrials Real Estate Technology Utilities 

Developed 

Countries 
622 807 452 659 165 

Emerging 

Countries 
81 179 107 191 94 

Total 703 986 559 850 259 

Table 19 – Nr. of Firms by Sector (2/2) 
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Table 20 and 21 report, respectively, the descriptive statistics of the Fama and French factors 

for both developed and emerging countries. 

 

 

Average Median SD Max. Min. 

Mkt 0.90 1.19 4.24 13.34 – 13.77 

SMB – 0.01 – 0.11 1.41 3.96 – 4.44 

HML – 0.41 – 0.51 2.05 4.39 – 9.30 

RMW 0.28 0.32 1.15 2.73 – 2.77 

CMA – 0.11 – 0.22 1.11 2.75 – 3.18 

RF 0.04 0.01 0.06 0.21 0 

Table 20 – Descriptive Statistics; Developed Countries Factors 

 

 

 Average Median SD Max. Min. 

Mkt 0.62 0.69 5.05 12.15 – 17.09 

SMB – 0.05 – 0.08 1.44 4.19 – 3.36 

HML 0.02 – 0.06 1.89 6.06 – 6.89 

RMW 0.31 0.28 1.17 2.66 – 3.02 

CMA 0.08 0.15 1.40 5.89 – 3.95 

RF 0.04 0.01 0.06 0.21 0 

Table 21 – Descriptive Statistics; Emerging Countries Factors 
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It is worth remarking that some considerations can be made on expectations about the factors’ 

betas, given that the median market cap of the firms’ monthly observations is quite low – $ 

5.5B. In particular, I expect the beta of the market factor – which is the CAPM Beta – to be 

higher than 1, since small stocks tend to be riskier than the overall market. Also, I expect the 

sample to behave like small stocks and therefore the SMB factor’s beta to be positive. 

Hypothesis on other factors’ beta cannot be made on the basis of size. 

 

Regarding the ESG combined score, used as a proxy for the overall sustainability 

performance, besides the descriptive statistics previously provided, the box plot of the ESGC 

score divided by sector is provided hereinafter.  

It is worth highlighting that the median ESG combined score is not centred in 50 for most of 

the sectors, contrary to what one could expect given the standardization of the scores at the 

industry group level. This is due to the already cited controversy adjustment the “simple ESG 

score” is subject to, which has the potential only to decrease the final score.   

 

 

Figure 24 – Boxplot: ESG Combined Score by Sector; Developed Countries 
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Figure 25 – Boxplot: ESG Combined Score by Sector; Emerging Countries 

 

 

Finally, consistently with the increase in investors’ focus over ESG issues, as Table 22 shows, 

the number of firms with an ESG rating steadily increases over time. Therefore, the sample 

is an unbalanced panel, with a higher number of observations concentrated in the final years 

of the period.  

 

 

 

  

 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Developed 

Countries 
2142 2249 2310 2379 2455 2780 3436 3843 4195 4660 5027 

Emerging 

Countries 
465 770 864 906 967 1025 1093 1165 1290 1456 1612 

Total 2607 3019 3174 3216 3422 3805 4529 5008 5485 6116 6639 

Table 22 – Number of firms per year 
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5.2    Research Question 1 

The purpose of the first research question is to test whether a relationship exists between a 

firm’s overall sustainability performance and its cost of equity capital. The relationship is 

tested trough the equation (43), introduced in section “4.3 Empirical Models” and reported 

again hereinafter for the sake of convenience and clarity: 

 

 (𝑅𝑒𝑡𝑢𝑟𝑛𝑠 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 

+ 𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝐸𝑆𝐺𝐶𝑠𝑐𝑜𝑟𝑒 + ε 
(43) 

 

The model test whether a firm’s realized returns in excess of the risk-free rate are linearly 

correlated with the ESG performance of the firm, controlling also for the correlation with the 

Fama and French five factors. 

The datasets on which the relation is tested are partitions of the overall dataset and represent 

respectively developed and emerging countries. Descriptive statistics of those datasets are 

shown in the section “5.1  Descriptive Statistics”.  

Results of the empirical models are provided and then discussed hereinafter. 

 

Developed Countries 

Regarding the developed countries dataset, Table 23 presents the multivariate regressions 

results. 

A first analysis suggests that the p-value associated to the F-test is lower than 2.2𝑒−16, 

therefore the model results statistically significant. Furthermore, 𝑅2 is 0.2177, meaning that 

approximately 22% of the realized returns variability is accounted by the variables in the 

model. This consideration is sustained also by the adjusted 𝑅2 value, equal to 0.2176. This 

last measure indicates that 22% of the variability of exit valuation is explained by the 

equation even after taking into account the number of predictor variables in the model. 

Moving to the results of the regression model, the relationship between realized excess 

returns – proxy of the cost of capital – and the ESG combined score is negative and 

statistically significant, with a significance close to 100% (p-value 2.2𝑒−16). 
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However, taken in absolute terms, the economic significance of the relationship is low. In 

fact, if a firm increases (decreases) its ESG score by one standard deviation (equal to 19.3 

for the sample), its cost of equity capital would decrease (increase) by just 0.26%.  

This result confirms the intuition derived from the theoretical framework underlying the 

research questions, prescribing a negative relation between a firm’s cost of equity and its 

sustainability performance. Also, results are consistent with the findings of the majority of 

the studies on the subject in a multi-country setting (Feng et al., 2015; Gupta, 2015; El Ghoul 

et al., 2018). 

 

Coefficients Estimate t-value  

Mkt 1.1465 289.21 *** 

SMB 0.5673 48.57 *** 

HML 0.2524 21.26 *** 

RMW 0.0562 3.19 ** 

CMA – 0.2885 – 14.37 *** 

𝐄𝐒𝐆𝐂𝐬𝐜𝐨𝐫𝐞 – 0.0135 – 16.13 *** 

Observations 419’918   

𝑹𝟐 21.77%   

Adj. 𝑹𝟐 21.76%   

F-test 19’474.3   

p-value < 2.2𝑒−16   

* p-value < 0.05, ** p-value < 0.01, *** p-value < 0.001 

Table 23 – Developed Countries Regression Results. 

 

As a further consideration, think of a firm moving from an average sustainability performance 

– the ESG combined score being 43.3, falling in the C+ category – to being an “ESG leader” 

– ESGC score comprised between A- and A+, thus between 75 and 100. Such performance 

improvement could lead a company to decrease its cost of equity by a value between 0.43 

and 0.77%. 
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Considering the low-interest rate environment we are currently living in, such a decrease 

could be not negligible, as the median cost of equity for US companies for instance is 5.55% 

(source: Damodaran). Under this light, the previous decrease of 0.43% to 0.77% would mean 

that the median company would be able to decrease its cost of capital by 8% to 14% by 

moving from “average” to ESG “leader”. 

 

Regarding control variables, consistently with expectations, the market factor’s beta is higher 

than zero and, in particular, it is higher than one, meaning that the asset is riskier than the 

average market and thus its price fluctuations are amplified relative to the market portfolio. 

Also, the size factor’s – SMB – beta is higher than zero.  

These peculiarities are probably due to the prevalence of small firms in the sample (the 

median market capitalization being $5.5 billion), that causes the sample to be highly sensitive 

to the overall market portfolio movements – small stocks are riskier than the average firm – 

and therefore to behave like small stocks. 

In fact, by running the same regression model on the same panel, however filtered in order 

to include just firms with a market capitalization higher than $10 billion, the market factor’s 

beta drops very close to 1 (precisely 1.02), and SMB’s beta drops to 0.15.  

Even from this regression, the ESG combined score results to be negatively and significantly 

correlated with the cost of equity capital. Finally, it is worth noting that all the factors 

considered are strongly statistically significant. 

 

Moving to the correlations among factors, it has been checked through the correlation matrix 

method, reported hereinafter in Table 24. Also, Figure 26 provides a more graphical 

representation of the correlation matrix. The larger the bubble, the higher the correlation 

coefficient among the variables. 

From the matrix, it is possible to conclude that multicollinearity is probably not an issue in 

this statistical regression. Indeed, as the correlation matrix reported in Table 24 shows, all 

the coefficients result lower than the threshold set at 0.7. However, correlations among the 

HML factor and both the RMW and CMA factors are quite high – 0.60 and 0.68 respectively. 

Nevertheless, this issue has been already anticipated by Fama and French (2014), who state 

that “with the addition of profitability and investment factors, the value factor of the FF three-

factor model becomes redundant for describing average returns”.  
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Figure 26 – Correlations among control variables. 

 

Variable 1. 2. 3. 4. 5. 

      

1. ESG_score           
            

2. Mkt 0.00     
       

       

3. SMB – 0.00 0.24    

   (**)    

       

4. HML – 0.02 0.17 0.19   

  (**) (**) (**)   
       

5. RMW 0.00 – 0.19 – 0.29 – 0.60  

   (**) (**) (**)  
       

6. CMA – 0.02 – 0.13 – 0.01 0.68 – 0.35 

  (**) (**) (**) (**) (**) 
            

* indicates p < 0.05; ** indicates p < 0.01. 

Table 24 – Correlation matrix, developed countries dataset. 
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For the sake of completeness and given the high correlation between HML and the RMW 

and CMA factors, the relationship is tested also excluding the HML in the regression model. 

Results show that ESG score is still significant, its beta is stronger and the 𝑅2 of the 

regression is lower. Results are reported in the Appendix (section “D. Results”, subsection 

“Regression Results for Developed Countries with Six-, Five- without HML, and Three-factor 

model”). 

Finally, as further tests, the relationship has been run also employing (a) just the Three-factor 

model – thus including the market, SMB and HML factors – and (b) adding the momentum 

factor. The former regression is run to avoid problems related to the overfitting of control 

variables, while the latter has been run to further increase the explanatory power of the model. 

The regression results suggest that the relation is negative and significant also employing 

these alternative models. Again, regression tables are provided in the Appendix. 

 

Emerging Countries 

Regarding the emerging countries dataset, Table 25 presents the multivariate regressions 

results. 

A first analysis suggests that the p-value associated to the F-test is lower than 2.2𝑒−16, 

therefore the model results statistically significant. Furthermore, 𝑅2 is 0.2369, meaning that 

approximately 24% of the realized returns variability is accounted by the variables in the 

model. This consideration is sustained also by the adjusted 𝑅2 value, equal to 0.2366. This 

last measure indicates that 24% of the variability of exit valuation is explained by the 

equation even after taking into account the number of predictor variables in the model. 

Moving to the results of the regression model, as for the case of developed countries, the cost 

of equity capital is negatively related to the ESG score. However, the relation is not 

statistically significant (p-value = 0.1394 > 0.1). Therefore, a firm’s ESG score does not 

explain expected returns and, consequently, an improvement in the ESG performance should 

not influence a firm’s cost of equity capital. 

The result is consistent with Feng et al., (2015) findings, who find a negative relation between 

the cost of equity capital and ESG performance for North America and Europe but no effect 

in Asia.  
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On the contrary, other studies take developed and emerging countries as a unique sample and 

find a negative relation (Gupta, 2015; El Ghoul et al., 2018). However negative overall, it is 

difficult to unbundle the separate effect of ESG performance on the cost of equity for 

developed and emerging countries from the aforementioned studies. In fact, it should be 

noted that taking a unique sample comprising developed and emerging countries creates a 

panel strongly unbalanced towards developed countries firms. For instance, in the context of 

this dissertation, the sample would have been made of 75% developed and 25% emerging 

countries firms, with the former clearly driving the results of the study. 

It is worth noting though that the results of the present study may be influenced by the already 

cited “currency issue”, which impact in a substantial way the calculation of realized returns. 

In fact, since realized returns are calculated “in dollar terms”, they depend both on the actual 

performance in the emerging country’s currency and on the exchange rate. It could happen 

in fact that a company posts a positive performance in its reporting currency but, because of 

a change in the exchange rates, the performance “in dollar terms” becomes negative. 

Coefficients Estimate t-value  

Mkt 1.089 156.98 *** 

SMB 0.2525 12.93 *** 

HML 0.0996 4.45 *** 

RMW – 0.1526 – 5.58 *** 

CMA 0.4295 16.71 *** 

𝐄𝐒𝐆𝐂𝐬𝐜𝐨𝐫𝐞 – 0.0021 – 1.48  

Observations 135’797   

𝑹𝟐 23.69%   

Adj. 𝑹𝟐 23.66%   

F-test 7’024.6   

p-value < 2.2𝑒−16   

* p-value < 0.05, ** p-value < 0.01, *** p-value < 0.001 

Table 25 – Emerging Countries Regression Results. 
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Moving to the correlations among explanatory variables, the correlation matrix is reported 

hereinafter in Table 26. Again, the correlation among the HML factor and the RMW and 

CMA factors is quite high. Therefore, the same regression is run by removing the HML factor 

from the model.  

Results – reported in the Appendix, section “D. Results”, subsection “Regression Results for 

Emerging Countries with Six-, Five- without HML, and Three-factor model”). – confirms the 

previously obtained findings, with the relation being not statistically significant, negative, 

and of very low economic significance. 

  

Variable 1. 2. 3. 4. 5. 

      

1. ESG_score           
            

2. Mkt 0.01     

  (**)     

       

3. SMB – 0.02 – 0.13    

  (**) (**)    

       

4. HML – 0.01 0.40 – 0.05   

  (**) (**) (**)   
       

5. RMW – 0.02 – 0.33 – 0.14 – 0.51  

  (**) (**) (**) (**)  
       

6. CMA – 0.04 – 0.13 – 0.02 0.60 – 0.23 

  (**) (**) (**) (**) (**) 
            

* indicates p < 0.05; ** indicates p < 0.01. 

Table 26 – Correlation matrix, emerging countries dataset. 
 

Finally, as further tests, the relationship has been run also employing (a) just the Three-factor 

model – thus including only the market, size (SMB) and value (HML) factors – and (b) adding 

the momentum factor. The regression results obtained by employing these alternative models 

confirm the results of the main model, reinforcing the finding that the relation is negative and 

not significant. Again, regression tables are provided in the Appendix. 
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5.3    Research Question 2 

The second research question of the thesis aims at diving deeper in the results obtained in the 

previous paragraph, by focusing on specific countries.  

In particular, the focus will be among the world’s main economic centres, being the United 

States of America, Europe and China.   

The relationship to test is reported hereinafter for the reader’s convenience:  

 

 (𝑅𝑒𝑡𝑢𝑟𝑛𝑠 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 

+ 𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝐸𝑆𝐺𝐶𝑠𝑐𝑜𝑟𝑒 + ε 

(44) 

 

The geographical sample used to test the three relationships are obtained from the developed 

and emerging countries datasets and filtered for the desired countries. The dataset are made, 

respectively, by 172’359, 116'027 and 20’764 firm-month observations. Note that, for the 

case of the US and Europe, the Fama and French factors employed are specific for the 

geographic area and no more the developed countries factors. This could result in slightly 

different outcomes in respect to the previously obtained results. Descriptive statistics for the 

US and EU factors are reported in the Appendix (section “C. Data and Methodology”). 

Regarding China instead, since country-specific factors were not available, the factors 

employed were again the emerging countries one.   

 

Regression Results 

Table 27 at the end of the subsection reports the multivariate regressions results for the three 

geographical samples. 

Regarding the United States of America, the relationship between ESG performance and the 

cost of equity is negative and statistically significant. Furthermore, the relation is stronger if 

compared to the case of “developed countries” – respectively of –0.0206 against –0.0135. 

Operationally, an increase (decrease) of a firm’s ESG performance by one standard deviation 

(equal to 17.5 for the sample) results in a decrease (increase) in its cost of equity of 0.36%. 
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The result is in accordance with the existing literature, that finds mainly a negative relation 

between sustainability and CoE for the United States (Sharfman and Fernando, 2008; 

Dhaliwal et al., 2011; El Ghoul et al., 2011; Cajias et al., 2014; Ng and Razaee, 2015; Weber, 

2018; Hmaittane et al., 2019). 

 

Regarding Europe, the relation is again negative and statistically significant. However, the 

correlation is weaker and of very low economic significance. In fact, the beta is just –0.006, 

meaning that an increase (decrease) of a firm’s ESG performance by one standard deviation 

(equal to 18.4 for the sample) translates in a decrease (increase) in its cost of equity of just 

0.11%.  

The results is quite surprising, especially after providing some context. In fact, Europe has 

led the global landscape in terms of sustainable investing assets4 and has been surpassed only 

recently by the US. Furthermore, as per the Global Sustainable Investment Review 2020 

report, Europe is home of 35% of the global total sustainable investing assets, and the 

proportion of sustainable investing assets has reached 42% of the total assets. 

This being said, the expectations were to observe a strong relation between sustainability 

performance and the cost of equity in Europe. Also, many studies find a negative relation 

between sustainability and CoE regarding Europe (Reverte, 2012; Feng et al., 2015; Sassen 

et al., 2016; Michaels and Gruning, 2017), which in the end is confirmed by the results of 

this dissertation. However, the weakness of the economic relevance of the relation leads to 

the conclusion that firms in Europe does not really enjoy benefits by improving their 

sustainability performance. Note that this result is in accordance with Humphrey et al. (2012) 

findings, who find that UK firms are able to implement ESG business strategy without 

incurring in neither benefits nor costs in terms of risk and return. 

 

Finally, regarding China, the relationship is again negative and statistically significant, 

however contrary to the case of emerging countries. Also, it is worth highlighting that the 

impact of the ESG factor is higher than both developed countries taken as a group and Europe, 

however being lower than in the US.  

 
4 Sustainable investment is an investment approach that considers environmental, social, and governance 

(ESG) factors in portfolio selection and management (Global Sustainable Investment Review 2020) 
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Operationally, an increase (decrease) of the firm’s ESG performance by one standard 

deviation (equal to 16.3 for the sample) translates in a decrease (increase) of the cost of equity 

of just 0.25%. 

Last, it is necessary to highlight some possible limitations of the findings regarding China, 

which can be imputed to three factors, being: 

a) the use of emerging countries factors and not factors specific for China;  

b) fewer observations were available for Chinese companies relative to American and 

European one, hence results may be less robust; 

c) some peculiarities caused by the sample itself. In fact, results show how Chinese 

firms behaved a lot like value firms – HML factor higher than zero – and had a very 

low Beta – intended here as the CAPM Beta.  

 

Finally, Feng et al. (2015) find that CSR disclosure decrease the firm's CoE in North America 

and Europe yet with no effect in Asia. The authors argue that the concept of CSR has 

advanced in the USA and Europe, where it has been perceived positively by the public and 

managers; whereas, in Asia, CoE rises when ESG scores of firms increase. Efforts to improve 

CSR performance are not valued by the managers as they are perceived to be costly and 

gather less favorable response from the market. Although it may be true for Asia, results of 

the present study disregard this last hypothesis as regards China, where ESG seems to have 

become a factor that impacts firms’ cost of equity capital. 

 

Overall, this dissertation’s findings are consistent with existing literature, which mostly finds 

a negative relation between sustainability and CoE for each of the selected countries. The 

United States experience the strongest relationship between sustainability performance and 

CoE, followed by China (interestingly the relation here is statistically significant and stronger 

if compared with emerging countries). Finally, although statistically significant, the 

relationship is very weak for Europe and not economically-significant. 

https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref043
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5.4    Research Question 3 

After investigating whether the overall ESG performance of a firm is related to its cost of 

equity capital, the third research question aims at exploring the individual effect of the 

disaggregated ESG performance on the cost of equity capital. 

To test this, two regression models have been employed. The first model aims at capturing 

the contribution of each pillar separately, while the second aims at capturing the mutually 

exclusive effect of the individual E, S, and G pillars.  

The first regression takes the following form: 

 (𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 

+ 𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝑷𝒊𝒍𝒍𝒂𝒓𝒔𝒄𝒐𝒓𝒆 + ε 

(45) 

 

The second regression takes the following form: 

 (𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 + 

                                  𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝑬𝒔𝒄𝒐𝒓𝒆 + 𝛽7 ∗ 𝑺𝒔𝒄𝒐𝒓𝒆 + 𝛽8 ∗ 𝑮𝒔𝒄𝒐𝒓𝒆 + ε 

(46) 

 

The models are tested on the “developed countries” dataset only, given that a relationship 

between sustainability and CoE has been found to exist only for this geographical sample.  

For the sake of clarity and convenience, results of the three different regression employing 

the first model are reported in the Appendix (section “D. Results”, subsection “Regression 

Results E, S, and G”), while Table 28 reports the betas relative to each pillar and their 

respective t-value. 

 

Coefficients Estimate t-value  

𝐄𝐬𝐜𝐨𝐫𝐞 – 0.0100 – 18.05 *** 

𝐒𝐬𝐜𝐨𝐫𝐞 – 0.0095 – 13.75 *** 

𝐆𝐬𝐜𝐨𝐫𝐞 – 0.0078 – 10.75 *** 

Table 28 – Regression Results of E, S, and G pillars; Developed Countries. 
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The results show how each of the three pillars taken individually – E, S, and G – is statistically 

significant and negatively related with the cost of equity capital. The Environmental Pillar 

has the highest beta (–0.010), followed by the Social Pillar (–0.0095) and the Governance 

Pillar (–0.0078). 

Given the already high and still increasing attention especially towards climate risk among 

the general public, corporates, and governments (think about the Paris Agreement or the 

recent position taken by BlackRock, which announced that it would integrate climate risk in 

investment decisions), it comes to no surprise the E score has the highest impact on CoE.  

However, before concluding that each of the pillar actually contributes to decreasing a firm’s 

cost of equity capital, it is fundamental to understand whether those effect are mutually 

exclusive. To test this, the second regression model has been run on the same dataset.  

The regression results, reported hereinafter in Table 29, show how the previously obtain 

effects were not mutually exclusive. As a matter of fact, the Environmental and Governance 

sustainability performances are both negatively related to CoE and  statistically significant, 

with the former having the highest beta (–0.0095 for the E pillar, relative to –0.0032 for the 

G pillar). Conversely, the Social sustainability performance showed a slightly positive 

correlation with CoE and, above all, the relationship is not statistically significant. 

These results are consistent with most of the academic literature exploring the individual 

contribution of each ESG pillar to the cost of equity, with Environmental and Governance 

sustainability mostly found to be negatively related to CoE, whereas mixed results were 

found about Social sustainability. In particular, Ng and Rezaee (2015) provide evidence that 

only Environmental and Governance sustainability performance reduce the cost of equity, 

while Social sustainability is not significantly related to the cost of equity capital. The authors 

argue that the result is probably explained by the more direct relationship of these dimensions 

on risk reduction and financial performance. 

Indeed, coherently with the previously developed theoretical framework, by either (a) 

reducing environmental liabilities in the case of environmental initiatives or (b) enhancing 

the effectiveness of corporate governance measures in the case of governance sustainability 

performance, those dimensions directly decrease a firm’s risk exposure.  

Conversely, Social sustainability performance may require additional resources but does not 

directly create shareholder value, and thus is not directly related to the cost of equity.  
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Coefficients Estimate t-value  

Mkt 1.1467 289.27 *** 

SMB 0.5683 48.66 *** 

HML 0.2524 21.27 *** 

RMW 0.0586 3.33 *** 

CMA – 0.2839 – 14.14  *** 

𝑬𝐬𝐜𝐨𝐫𝐞 – 0.0095 – 11.16 *** 

𝑺𝐬𝐜𝐨𝐫𝐞 0.0007 0.67  

𝑮𝐬𝐜𝐨𝐫𝐞 – 0.0032 – 3.96 *** 

Observations 419’918   

𝑹𝟐 21.79%   

Adj. 𝑹𝟐 21.77%   

F-test 14’618.7   

p-value < 2.2𝑒−16   

* p-value < 0.05, ** p-value < 0.01, *** p-value < 0.001 

Table 29 – E, S and G Regression Results; Developed Countries. 

 

As a final remark, note that the different contributions of the E, S and G pillars cannot be 

summed up to obtain the ESG combined score’s beta. Indeed, by doing the weighted average 

of the E, S, and G pillar contributions, one obtains the ESG score’s effect on CoE. It should 

though be reminded that the ESG combined score accounts also for recent controversies and 

may therefore be different from the “simple” ESG score. 
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5.5    Research Question 4 

Finally, the last research questions aims to focus on the thirteen sectors part of the TRBC 

industry classification, in order to investigate whether there is a different relationship 

between CoE and sustainability performance among sectors. The fixed-effect regression 

model employed is reported hereinafter: 

 (𝑅𝑒𝑡𝑢𝑟𝑛𝑠 − 𝑅𝐹) =  𝛼 +  𝛽1 ∗ 𝑀𝑘𝑡 +  𝛽2 ∗ 𝑆𝑀𝐵 + 𝛽3 ∗ 𝐻𝑀𝐿+ 𝛽4 ∗ 𝑅𝑀𝑊 + 

+ 𝛽5 ∗ 𝐶𝑀𝐴 +  𝛽6 ∗ 𝐸𝑆𝐺𝐶𝑠𝑐𝑜𝑟𝑒 + ε 

(47) 

 

The dataset on which the regression model is tested is the “developed countries” geographical 

sample, given that a relationship between CoE and sustainability performance has been found 

only for this sample. 

Operationally, instead of adding to the regression model a categorical variable representing 

sectors, a separate regression for each sector is run. By doing so, the results take into account 

that different sectors have an inherently different cost of equity – e.g., the CoE of a 

Technology firm is on average higher than the CoE of a Consumer non-Cyclicals firm. As 

such, the results will show the specific contribution of the ESG performance to the cost of 

equity capital for each sector. 

Among the thirteen sectors, only ten comprehend enough firms to run a separate regression 

model (see Table 18 and 19 in section “5.1 Descriptive Statistics”). Thus, (a) Academics 

Services, (b) Government Activity, and (c) Institutions, Associations and Organizations are 

excluded from the sample. 

 

For the sake of clarity and convenience, Table 30 reports just the betas of the ESG score for 

the different regressions and their level of significance. Complete regression results are 

reported in the Appendix (section “D. Results”, subsection “Regression Results by Sector”) 

Interestingly, according to the results, the relationship between a firm’s ESG performance 

and it cost of equity is negative and statistically significant for each of the sectors considered, 

with the Utilities sector where the relationship is significant at the 90% level, the sectors 

Basic Materials and Energy where the relationship is significant at the 99% level, and the 

remaining ones where the relationship is significant at the 99.9% level. 
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The magnitude of the correlation, however, varies significantly among sectors, ranging from 

the maximum value of –0.0312 for the beta relative to the Healthcare sector, to the minimum 

value of –0.0046 for the beta relative to the Utilities sector. 

Also, contrary to the findings of Reverte (2012), the effect of sustainability on CoE do not 

seem to be higher in environmentally-sensitive sectors like Energy and Utilities. 

The models are all significant and the 𝑅2 are quite satisfying considering asset-pricing 

models, with the values of 𝑅2 ranging from a maximum of 30.7% for Industrials to a 

minimum of 13.2% for Consumer non-Cyclicals. Also, no problems of multicollinearity 

among the independent variables have been observed. 

 

Sector ESGC Beta  

Basic Materials – 0.0077 ** 

Consumer Cyclicals – 0.0147 *** 

Consumer non-Cyclicals – 0.0154 *** 

Energy – 0.0132 ** 

Financials – 0.0094 *** 

Healthcare – 0.0312 *** 

Industrials – 0.0097 *** 

Real Estate – 0.0067 *** 

Technology – 0.0187 *** 

Utilities – 0.0046 . 

. p-value < 0.1, ** p-value < 0.01, *** p-value < 0.001 

Table 30 – ESG combined score’s beta by sector; Developed countries. 
 

At this point, the thesis aims at providing a possible qualitative explanation for the 

divergences in the betas across sectors. In particular, this dissertation wants to investigate 

whether those divergences are related to structural differences among sectors, linked to the 

“ESG maturity” of the sector. 
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ESG mature sectors can be defined as those sectors where most of the firms have already 

integrated ESG practices in corporate strategy. Such maturity can be proxied with the 

variability of the ESG combined score. Two types of variability can be identified: (a) stability 

over time of the ESG score at the firm level and (b) the sectors’ concentration of the ESG 

scores.  

“Stability over time” follows a time-series approach and is calculated at the firm level trough 

the following two-step procedure: 

1. For each firm, calculate the standard deviation of the ESG combined score over time. 

2. Calculate the average of the previously obtained standard deviations.  

“Concentration” of the ESG combined score follows a cross-sectional approach and is 

calculated within each sector trough the following two-step procedure: 

1. For each year, calculate the standard deviation of the ESG combined score across the 

companies that are part of the sector. 

2. Calculate the average of the previously obtained standard deviations. 

Results are provided in Table 33, provided in the Appendix (section “D. Results”, subsection 

“Three dimensional matrix, values”). Also, results are mapped on a three-dimensional matrix 

– Figure 27. 

The three dimensions of the matrix are: 

• on the x-axis, the average of firms’ standard deviations of the ESG combined score 

over time (i.e., stability over time); 

• on the y-axis, the average of firms’ standard deviations of the ESG combined score 

each year (concentration); 

• the bubble’s size represents the ESG combined score’s beta.  

 

Note that the higher the standard deviation (SD) over time at the firm level – proxy of 

“stability over time”, the less stable the ESG score is over time. Accordingly, low SD means 

high stability. 

Also, the higher the standard deviation at the sector level – proxy of “concentration”, the less 

concentrated the ESG score is across the sector. Accordingly, low SD means high 

concentration. 
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The matrix reported in Figure 27 is obtained by zooming the x-axis between 6 and 8.5 and 

the y-axis between 17.5 and 21. 

The breakpoints used to draw the quadrants are the average values of the x- and y-axis values, 

thus 7.1 for “stability over time” – standard deviation at the firm level – and 19.3 for 

“concentration” – standard deviation at the sector level. Through these values, it is possible 

to obtain four quadrants.  

 

 

Figure 27 – Three-dimensional matrix: ESG combined score’s beta by Sector, Firm's score SD, and 

Sector's score SD. 

 

By focusing on the top-right – low stability over time and concentration – and bottom-left 

(ESG mature) – high stability over time and concentration – quadrants, the results are quite 

interesting. On average the effect of sustainability performance on the cost of equity is larger 

for those sectors in the bottom-left quadrant relative to the sectors in the top-right quadrant. 

This result has also some important managerial implications.  

First, the research finds that the impact of sustainability performance on the cost of equity 

varies considerably across sectors, with some where the economic relevance of the relation 

has been found to be very weak (think of Utilities and Real Estate), while others experience 

a highly significant correlation (think of Healthcare and Technology).  
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A possible explanation could be found in the fact that, in environmentally-sensitive sectors 

like Energy and Utilities, sustainability is already deeply integrated in firms’ corporate 

strategy and, as such, investors already expect those companies to achieve high sustainability 

standards and do not reward them with a lower cost of capital. Managers thus are able to 

implement ESG strategy with nor costs nor benefits in terms of CoE (Humphrey et al., 2012). 

On the other side, managers of companies in sectors like Healthcare and Technology could 

reduce the firm’s cost of equity capital by improving their sustainability performance and, in 

turn, create shareholders value. 

Finally, the contribution of this research, in the limit of such a qualitative analysis, provides 

a possible explanation on why the correlation may vary across sectors which, to the best of 

my knowledge, has not been yet proposed in the academic literature.  

Concentration across sectors and stability over time of the ESG score seem to impact the 

correlation between sustainability performance and CoE, as on average the effect is larger 

for sectors in the bottom-left quadrant relative to sectors in the top-right one. This dissertation 

leaves as a further development to investigate whether this interesting result is confirmed by 

a quantitative analysis. 
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6.   CONCLUSIONS 

 

 

More than 35% of the world’s total assets under management are sustainable investments, 

with the overall amount exceeding the gigantic figure of $ 35 trillion5. This figure increased 

at a compounded annual growth rate of 11.5% in the last four years, and has grown even 

faster in the US, where the CAGR settled at 17%. As those data show, the relevance of 

business sustainability in the financial world has been thriving in recent years, with many 

professional advocating for an inclusion of ESG performance in investment decisions, as it 

should foster, in their view, long-term value creation. However, this assertion has not been 

far from criticism, as many others argue that there is not a link between sustainability and 

shareholder value (Cornell and Damodaran, 2020). 

In this context, this study explores whether ESG performance has an impact on shareholders’ 

value and, specifically, whether it is correlated to a firm’s cost of equity capital. In particular, 

the thesis aims at determining whether the relationship exists in different geographical 

settings, analyzing both developed and emerging countries as a group as well as focusing on 

the world’s main economic centres: United States, Europe, and China. 

Furthermore, the research explores the disaggregated ESG performance – the E, S, and G 

pillars, and test whether the magnitude and significance of the individual E, S and G factors 

correlate with the cost of equity capital. Finally, the relationship is tested across sectors, to 

explore whether there are significant differences among them. 

 

The findings of this dissertation show how ESG got out of the realm of pure philosophy and 

should rather become a primary point of interest in the corporate strategy agenda. In fact, 

sustainability creates real shareholder value since, besides the already well documented 

effects on the cost of debt, firms are rewarded for their sustainability performance with a 

lower cost of equity capital and, therefore, a negative relationship between sustainability 

performance and cost of equity capital exists for what regards developed countries taken as 

a group. Specifically, by increasing (decreasing) sustainability performance by one standard 

 
5 Global Sustainable Investment Review 2020 
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deviation, a firm would decrease (increase) its cost of equity financing by 0.26%. Also, taken 

from another perspective, if a firm is able to move from an average sustainability 

performance to being an “ESG leader”6, such performance improvement could lead a 

company to decrease its cost of equity by approximately 0.55%. Although this effect might 

not seem to be economically significant, it should be contextualized in the low-interest rate 

environment we are currently living in. In such a case in fact, the abovementioned benefit 

means that a firm might be able to reduce its cost of equity capital by approximately 10%7.  

 

Then, by disaggregating the overall ESG performance in its pillars, the present study found 

that the environmental pillar is the main driver of the negative relation between ESG 

performance and cost of equity. In fact, the relationship is stronger (meaning more negative) 

for the E pillar, followed by the governance pillar. On the contrary, the relationship between 

the social pillar and CoE has been found to be not statistically significant. 

This result can be explained by the fact that the E and G pillars are more directly related to 

risk reduction and financial performance if compared to the S pillar (Ng and Rezaee, 2015). 

Indeed, coherently with the theoretical framework, by either (a) reducing environmental 

liabilities in the case of environmental initiatives or (b) enhancing the effectiveness of 

corporate governance measures in the case of governance sustainability performance, those 

dimensions directly decrease a firm’s risk exposure. On the other hand, Social sustainability 

performance may require additional resources but does not directly create shareholder value, 

and thus is not directly related to the cost of equity. 

 

Among developed countries however, differences emerged when focusing on United States 

and Europe individually. Regarding the US, the relationship has been found to be stronger 

(again, meaning more negative) relative to developed countries. On the other hand, as per 

European firms, although the relation has been found to be statistically significant, its 

economic significance has been found to be irrelevant. Overall, the findings are consistent 

with most of the studies examining the topic.  

Practical implications for managers constitute in the necessity of including ESG criteria into 

corporate strategy, treating it as a potential source of competitive advantage. This is certainly 

 
6 The sample’s median ESG combined score is equal to 43.3, falling in the C+ category, while the “ESG leader” 

category has been identified in the A category, comprising scores from 75 and 100. 

7 As per Damodaran, the median US-firm’s cost of equity for the year 2020 was equal to 5.55%.  
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true for US-based firms, who would benefit also from a reduction in their cost of equity 

capital, as well as for EU-based firms, who can implement ESG business strategy without 

incurring in neither benefits nor costs in terms of risk and return (Humphrey et al., 2012).   It 

should be noted that this research completes previously existing studies, as the sample 

comprehends also many small-cap firms. Hence, managerial implications are to be 

considered valid also for small firms. 

 

Moving to emerging countries instead, the relationship has been found to be negative 

although not statistically significant and, as such, sustainability performance does not affect 

a firm’s expected returns and, in turn, its cost of equity capital. 

A possible explanation is that the concept of CSR has advanced in developed countries (in 

particular in USA and Europe), where it has been perceived positively by the public and 

managers; whereas, in emerging countries, efforts to improve CSR performance are not 

valued by the managers as they are perceived to be costly and gather less favorable response 

from the market (Feng et al., 2015). Although this explanation has been proven valid for 

emerging countries taken as a group, the findings of the present study disregard this last 

hypothesis as regards China, where the relationship has been found to be both negative and 

statistically significant, suggesting that Chinese companies might benefit from improving 

their sustainability performance in a similar vein as developed countries.  

 

Finally, diving deeper in the existing relationship between sustainability performance and 

cost of equity for developed countries, the research finds that the magnitude of the correlation 

varies considerably across sectors, with some where the economic significance of the relation 

has been found to be very weak (think of Utilities and Real Estate), while others experience 

a highly significant correlation (think of Healthcare and Technology).  

A possible explanation could be found in the fact that, in environmentally-sensitive sectors 

like Energy and Utilities, sustainability is already deeply integrated in firms’ corporate 

strategy and, as such, investors already expect those companies to achieve high sustainability 

standards and do not reward them with a lower cost of capital. Managers thus are able to 

implement ESG strategy with nor costs nor benefits in terms of CoE (Humphrey et al., 2012). 

On the other side, managers of companies in sectors like Healthcare and Technology could 

reduce the firm’s cost of equity capital by improving their sustainability performance and, in 

turn, create shareholders value. 

https://www.emerald.com/insight/content/doi/10.1108/ARLA-05-2020-0117/full/html#ref043
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Finally, the contribution of this research, provides a possible intuition on why the correlation 

may vary across sectors which, to the best of the author’s knowledge, has not been yet 

investigated in the academic literature. Indeed, concentration of the ESG scores across the 

sector and stability over time of a firm’s ESG score seem to impact the correlation between 

sustainability performance and CoE, as on average the effect is larger for sectors 

characterized by high concentration and stability relative to sectors characterized by low 

concentration and stability.  

 

A limitation this study potentially suffers is related to the reliance on the Refinitiv Eikon ESG 

score used as a proxy of a firm’s business sustainability performance. Indeed, as per Berg et 

al. (2019), ESG scores differ for (a) the scope, i.e., the difference in the factors considered, 

(b) the weight of factors and (c) the measurement divergence, i.e., when different agencies 

measure the same factor differently. This lack of standardization causes the findings of this 

research to be intrinsically linked to the ESG score and, as such, it would be worthwhile to 

challenge the reliability of the present findings by employing other datasets. 

However, this database has been widely used in prior research as well as for investment 

purposes by major investment houses (Ioannou and Serafeim 2012; Mackenzie et al. 2013; 

Cheng et al. 2014; Eccles et al. 2014; Feng et al., 2015; Gupta, 2015; Sassen et al., 2016; 

Giudici, 2018). Also, Thomson Reuters states that the database is created by 100 experienced 

analysts and that “every data point goes through a verification process, including a series of 

data entry checks, automated quality rules and historical comparisons”, which provides 

further evidence of the quality of the database.  

Another limitation the present study may suffer is related to the choice of the score taken as 

a proxy for sustainability performance. The present research was conducted by employing 

the ESG combined score instead of the “simple” ESG score. For the reader’s convenience, it 

should be reminded that the former score discounts the “simple” ESG score by accounting 

for recent controversies. However, although such score results to be more volatile and, on 

average, lower because of the potential discount relative to ESG controversies, it accounts 

for relevant issues when considering the sustainability performance of a company, i.e. 

controversies. In fact, as the argument about the relation between sustainability and the cost 

of equity lies mainly on the perception shareholders have about the riskiness of the company 

and the ability of its management, controversies play a crucial role, as less investors will be 

willing to hold shares in companies involved in controversies. Nevertheless, it would be 
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worthwhile to challenge the reliability of the present findings by using the Thomson Reuters’ 

“simple” ESG score. 

 

Furthermore, it would add value to the existing debate if an absolute ESG score would be 

used as a proxy of a firm’s business sustainability performance. Indeed, the bulk of the 

research has been done by relying on the Refinitiv Eikon ESG score and the MSCI ESG 

score, which are both classified as relative scores. This causes some problems in the scoring 

methodology, as the absolute ESG score is normalized against a benchmark, which typically 

is the industry group. As such, there could be divergences in how the benchmark is defined, 

leading to a potential distortion in the final ESG score. 

 

Finally, this research leaves as a further development the investigation of the determinants of 

the variability of the relationship between ESG performance and CoE across sectors. 

Although this dissertation offered a possible explanation of the aforementioned variability, 

further research is necessary to assess whether this interesting result is confirmed by a 

quantitative analysis. 
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A.   Sustainability 

 

Eni Scores 

 

 

 

Figure 28 – Refinitiv Eikon ESG score, Eni SpA 
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Figure 30 – MSCI ESG score, Eni SpA 

Figure 29 – Sustainalitics ESG score, Eni SpA 
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Figure 31 – S&P Global ESG score, Eni SpA 
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B.   The Cost of Equity Capital 

 Fama and French Factors and Portfolios Construction 

This section will present how the authors construct the factors starting from eighteen value-

weighted portfolios. Note that the United States portfolios are constructed in a slightly 

different way than European, Developed and Emerging countries portfolios. Therefore, first 

the United States portfolios will be described, then a reference to the others will be done. 

Note that all returns are in U.S. dollars, include dividends and capital gains, and are not 

continuously compounded. 

The eighteen vale-weighted portfolios are the following: 

• Six portfolios formed on size and book-to-market ratio. The size breakpoint is the 

median market value of equity of firms included in the NYSE, while the value 

breakpoints are the 30th and 70th percentiles of the book-to-market ratio for the firms 

included in the NYSE.  

 

 

 

Firms with a low book-to-market ratio are the growth stocks, as most of the market 

value of equity comes from the present value of growth opportunities rather than from 

current operations. Conversely, firms with a high book-to-market ratio are the value 

stocks, as the market is pricing a negative present value of growth opportunities which 

in turn lowers the book value of the firm.  

 

• Six portfolios formed on size and operating profitability. Operating profitability is 

measured as annual revenues minus cost of goods sold, interest expense, and selling, 

general, and administrative expenses divided by book equity for the previous fiscal 

year. 



v 

 

The breakpoint for size is the median market value of equity while the breakpoints 

for operating profitability are the 30th and 70th NYSE percentiles. 

Firms with high operating profitability – above the 70th percentile – are said to have 

a Robust profitability, while firms with low operating profitability – below the 30th 

percentile – are said to have a Weak profitability. 

 

 

 

• Six portfolios formed on size and investment. Investment is the change in total assets 

from the fiscal year t-2 to the fiscal year t-1, divided by t-2 total assets.  

The size breakpoint is the median market value of equity while the Inv breakpoints 

are the 30th and 70th NYSE percentiles. 

 

 

 

Regarding all the other regions portfolios, big stocks are those in the top 90% of 

market cap for the region, and small stocks are those in the bottom 10%. The BE/ME, 

OP, and INV breakpoints for a region are the 30th and 70th percentiles of respective 

ratios for the big stocks of the region. 
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Having defined the portfolios, it is now time to report how factors are constructed. 

• The size factor is calculated by taking the simple average of the returns on the nine 

small stocks portfolios minus the returns on the nine big stocks portfolios. 

Operationally it is as follows: 

  

𝑆𝑀𝐵𝐵𝐸/𝑀𝐸 =  
(𝑆𝑚𝑎𝑙𝑙 𝐺𝑟𝑜𝑤𝑡ℎ + 𝑆𝑚𝑎𝑙𝑙 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝑆𝑚𝑎𝑙𝑙 𝑉𝑎𝑙𝑢𝑒)

3
−

(𝐵𝑖𝑔 𝐺𝑟𝑜𝑤𝑡ℎ + 𝐵𝑖𝑔 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝐵𝑖𝑔 𝑉𝑎𝑙𝑢𝑒)

3
 

𝑆𝑀𝐵𝑂𝑃 =  
(𝑆𝑚𝑎𝑙𝑙 𝑅𝑜𝑏𝑢𝑠𝑡 + 𝑆𝑚𝑎𝑙𝑙 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝑆𝑚𝑎𝑙𝑙 𝑊𝑒𝑎𝑘)

3
−

(𝐵𝑖𝑔 𝑅𝑜𝑏𝑢𝑠𝑡 + 𝐵𝑖𝑔 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝐵𝑖𝑔 𝑊𝑒𝑎𝑘)

3
 

𝑆𝑀𝐵𝐼𝑁𝑉 =
(𝑆𝑚𝑎𝑙𝑙 𝐶𝑜𝑛𝑠𝑒𝑟𝑣 + 𝑆𝑚𝑎𝑙𝑙 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝑆𝑚𝑎𝑙𝑙 𝐴𝑔𝑔𝑟𝑒𝑠)

3
−

(𝐵𝑖𝑔 𝐶𝑜𝑛𝑠𝑒𝑟𝑣 + 𝐵𝑖𝑔 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝐵𝑖𝑔 𝐴𝑔𝑔𝑟𝑒𝑠)

3
 

 

𝑆𝑀𝐵 =  
(𝑆𝑀𝐵𝐵𝐸/𝑀𝐸 + 𝑆𝑀𝐵𝑂𝑃 + 𝑆𝑀𝐵𝐼𝑁𝑉 )

3
 

 

• The value factor is calculated as the average of the difference between the returns on 

value and growth stocks. It is obtained as follows: 

 

𝐻𝑀𝐿 =  
(𝑆𝑚𝑎𝑙𝑙 𝑉𝑎𝑙𝑢𝑒 − 𝑆𝑚𝑎𝑙𝑙 𝐺𝑟𝑜𝑤𝑡ℎ) + (𝐵𝑖𝑔 𝑉𝑎𝑙𝑢𝑒 − 𝐵𝑖𝑔 𝐺𝑟𝑜𝑤𝑡ℎ)

2
 

 

• The profitability factor is calculated as the average of the difference between the 

returns on stocks with robust and weak profitability. It is obtained as follows: 

 

𝑅𝑀𝑊 =  
(𝑆𝑚𝑎𝑙𝑙 𝑅𝑜𝑏𝑢𝑠𝑡 − 𝑆𝑚𝑎𝑙𝑙 𝑊𝑒𝑎𝑘) + (𝐵𝑖𝑔 𝑅𝑜𝑏𝑢𝑠𝑡 − 𝐵𝑖𝑔 𝑊𝑒𝑎𝑘)

2
 

 

• The investment factor is calculated as the average of the difference between the 

returns on conservative and aggressive stocks. It is obtained as follows: 

 

𝐶𝑀𝐴 =  
(𝑆𝑚𝑎𝑙𝑙 𝐶𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒 − 𝑆𝑚𝑎𝑙𝑙 𝐴𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒) + (𝐵𝑖𝑔 𝐶𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒 − 𝐵𝑖𝑔 𝐴𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒)

2
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q-Factor Model, Factor and Portfolio Construction 

Following the Fama and French portfolio approach, Hou et al. (2015) construct their factors 

starting from eighteen value-weighted portfolios, formed on market equity, investment-to-

assets, and ROE. The breakpoint used for the market value of equity is the median NYSE 

market equity while the breakpoints for the other two factors are the 30th and 70th NYSE 

percentiles for stocks ranked on investment-to-asset and ROE respectively. Note that these 

factors are available only for the United States market.  

The figure below shows how the 2 by 3 by 3 sorts portfolios are formed for small stocks. The 

same is done then for big stocks. In the figure below, H stands for “High” and L for “Low”. 

For instance, “Small H/L” represents small stocks with high investments and low return on 

equity.  

 

Figure 32 – 3 by 3 sorts portfolios for small stocks; q-Factor model 

 

The expected growth factor – EG – is defined separately as the difference between the simple 

average of the returns on two high expected growth portfolios – measured as 𝐸𝑡[δI/A] (i.e., 

expected change in investment-to-assets) – and the simple average of the returns on two low 

𝐸𝑡[δI/A] portfolios. 

 

𝐸𝐺 =
(𝑆𝑚𝑎𝑙𝑙 𝐻𝑖𝑔ℎ + 𝐵𝑖𝑔 𝐻𝑖𝑔ℎ)

2
−

(𝑆𝑚𝑎𝑙𝑙 𝐿𝑜𝑤 + 𝐵𝑖𝑔 𝐿𝑜𝑤)

2
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Figure 33 – Expected Growth portfolios; q-Factor Model 
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C.   Data and Methodology 

United States Factors, Descriptive Statistics 
 

Average Median SD Max. Min. 

Mkt 1.26 1.43 4.52 13.65 – 13.38 

SMB 0.10 0.24 2.80 6.88 – 8.38 

HML – 0.65 – 0.79 2.97 8.22 – 13.96 

RMW 0.03 0.09 1.56 4.27 – 3.93 

CMA – 0.11 – 0.08 1.62 4.68 – 3.35 

RF 0.06 0.02 0.07 0.21 0 

Table 31 – Descriptive Statistics; United States Factors 

 

European Factors, Descriptive Statistics 
 

Average Median SD Max. Min. 

Mkt 0.66 0.59 5.12 16.62 – 15.44 

SMB 0.26 0.21 1.72 4.72 – 5.07 

HML – 0.49 – 0.58 2.80 10.76 – 11.30 

RMW 0.36 0.56 1.53 3.52 – 3.85 

CMA – 0.31 – 0.22 1.33 2.96 – 4.39 

RF 0.05 0.01 0.07 0.21 0 

Table 32 – Descriptive Statistics; European Factors  
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D.   Results 

Regression Result for Developed Countries with Six-, Five- without HML, and 

Three-factor model 
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Regression Results E, S and G 
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Regression Results by Sector 
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Three-dimensional matrix, values 

 

Sector 

Avg. SD at 

the Firm 

level 

Avg. SD at 

the Sector 

level 

ESGC 

score’s  

Beta 

Basic Materials 8.1 20.5 – 0.0077 

Consumer Cyclicals 7.0 18.9 – 0.0147 

Consumer non-Cyclicals 7.0 20.4 – 0.0154 

Energy 7.4 19.7 – 0.0132 

Financials 6.6 18.2 – 0.0094 

Healthcare 6.2 18.3 – 0.0312 

Industrials 7.2 18.7 – 0.0097 

Real Estate 7.7 20.4 – 0.0067 

Technology 6.7 18.9 – 0.0187 

Utilities 7.3 19.1 – 0.0046 

Table 40 – ESG combined score’s beta by Sector, Firm's score SD, and Sector's score SD. 

 


