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Abstract 

By examining the research question: How does ESG score integration affect 

the performance and risk characteristics of portfolios constructed using Fama-

French factor models in the Norwegian market. 

 

This thesis explores the integration of Environmental, Social, and Governance 

(ESG) scores into portfolio performance analysis using the Fama-French factor 

models in the Norwegian stock market. The study addresses how ESG score 

integration impacts the performance and risk characteristics of portfolios 

constructed based on the Oslo All Share Index (OSEAX). By constructing 

portfolios based on ESG scores and analyzing them through the Fama-French 

3-factor and 5-factor models, plus an ESG factor (TMB), the findings reveal 

that portfolios with low ESG scores significantly outperform those with high 

ESG scores. These results suggest that low ESG scores can be associated with 

higher returns, highlighting a complex relationship and importance of ESG 

factors in investment strategies and offering insights for sustainable finance for 

the Norwegian stock market. 
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List of Symbols: 

 
𝑹𝒊 =  𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑓 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 

𝑹𝒇 =  𝑅𝑖𝑠𝑘 − 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 

𝒂𝒊 =  𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛 (𝑎𝑙𝑝ℎ𝑎) 

𝜷𝟏, 𝜷𝟐, 𝜷𝟑, 𝜷𝟒, 𝜷𝟓 =  𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠 𝑡𝑜 𝑡ℎ𝑒 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 (𝑏𝑒𝑡𝑎𝑠) 

𝑹𝒎𝒕 − 𝑹𝒇𝒕 =  𝑀𝑎𝑟𝑘𝑒𝑡 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 

𝑺𝑴𝑩 (𝑺𝒎𝒂𝒍𝒍 𝑴𝒊𝒏𝒖𝒔 𝑩𝒊𝒈)  =  𝑅𝑒𝑡𝑢𝑟𝑛 𝑠𝑝𝑟𝑒𝑎𝑑 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑚𝑖𝑛𝑢𝑠 𝑙𝑎𝑟𝑔𝑒 𝑠𝑡𝑜𝑐𝑘𝑠 

𝑯𝑴𝑳 (𝑯𝒊𝒈𝒉 𝑴𝒊𝒏𝒖𝒔 𝑳𝒐𝒘) =  𝑅𝑒𝑡𝑢𝑟𝑛 𝑠𝑝𝑟𝑒𝑎𝑑 𝑜𝑓 𝑐ℎ𝑒𝑎𝑝 𝑚𝑖𝑛𝑢𝑠 𝑒𝑥𝑝𝑒𝑛𝑠𝑖𝑣𝑒 𝑠𝑡𝑜𝑐𝑘𝑠 

𝑹𝑴𝑴 =  𝑅𝑒𝑡𝑢𝑟𝑛 𝑠𝑝𝑟𝑒𝑎𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑜𝑠𝑡 𝑝𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑙𝑒 𝑓𝑖𝑟𝑚𝑠 𝑚𝑖𝑛𝑢𝑠 𝑡ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑙𝑒 

𝑪𝑴𝑨 =  𝑅𝑒𝑡𝑢𝑟𝑛 𝑠𝑝𝑟𝑒𝑎𝑑 𝑜𝑓 𝑓𝑖𝑟𝑚𝑠 𝑡ℎ𝑎𝑡 𝑖𝑛𝑣𝑒𝑠𝑡 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑣𝑒𝑙𝑦 𝑚𝑖𝑛𝑢𝑠 𝑎𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒𝑙𝑦  

𝝐 =  𝐸𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑖𝑛 𝑚𝑜𝑛𝑡ℎ 𝑡 
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1.0 Introduction 

Markets are dynamic, constantly adapting to changes and new opportunities 

that appear most attractive. In this paper, we will utilize the well-recognized 

Fama-French factor models and attempt to enhance them by incorporating an 

additional factor based on ESG (Environmental, Social, and Governance) 

scores. This adjustment is motivated by the growing interest in sustainable 

investing and the regulatory changes observed primarily in the western world, 

but also increasingly on a global scale. We will therefore explore deeper into 

ESG integration in portfolios, and how it affects portfolio performance through 

the Fama-French model in the Norwegian markets, by looking at this research 

question: 

 

How does ESG score integration affect the performance and risk 

characteristics of portfolios constructed using Fama-French factor models in 

the Norwegian market? 

1.1 Context - Sustainable Investing 

Investor priorities around sustainable practices have notably increased. Back in 

the 1970s, Milton Friedman’s theory, which argued that a company's primary 

objective is to maximize profits for its shareholders (Friedman, 1970), was 

highly influential.  

According to Friedman, individuals bear social responsibilities, corporations 

discharge their obligations to society by focusing on enhancing shareholder 

value. However, this perspective has been challenged over the years. Critics 

argue that corporations have broader responsibilities that extend beyond mere 

profit generation, encompassing aspects of corporate social responsibility 

(CSR) towards environmental and social welfare.  

Research by Schaefer, Orlitzky et al., and Russo and Fouts has demonstrated a 

positive correlation between a company's financial success and its social and 

environmental contributions. This positive correlation implies that companies 
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who have ESG implemented in their day-to-day operation and actively report 

on this should outperform companies who avoid this.  

From the 1970s to the present, a marked transformation in investor sentiment 

is notable. The United Nations' introduction of the Millennium Development 

Goals in 2000 (World Health Organization, 2018), aimed at promoting a 

sustainable development, equality, and the eradication of global poverty, 

marked a pivotal moment. These goals were further evolved into the 

Sustainable Development Goals of 2015, highlighting the growing emphasis 

on sustainability, human rights, and social responsibility across nations, 

businesses, and the investment community.  

The concept of sustainable investing is commonly spoken in terms like 

"Socially Responsible Investment" (SRI) and "Environmental Social 

Governance" (ESG). The latter term gained ground following a report by the 

United Nations Global Compact in 2004, signifying a growing trend among 

investors towards seeking both financial returns and societal benefits. Both 

SRI and ESG approaches reflect a desire to balance ethical considerations with 

investment decisions, whether through excluding companies that don't meet 

certain ethical standards or selectively investing in entities that contribute 

positively to society. This should create more influx of capital towards socially 

aware companies and by common supply and demand rules the returns for 

these would also increase given nothing else changes. 

The ESG score hence serves as a framework for evaluating a company's 

impact on the environment, its social relationships, and governance practices. 

These metrics provide insights into a company's sustainability efforts, 

including its environmental footprint, social contributions, and governance 

structures. Such an assessment not only helps in identifying companies that are 

likely to offer stable long-term returns, but also underscores the role of 

corporate governance in achieving sustainable growth.  
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It is logic that as the interest grows for sustainable actions, more capital will 

start to flow towards these businesses creating abnormal stock returns, or some 

”unexplained” returns. This paper will hence attempt to explain this better, 

through models or frameworks, such as the Fama-French factor models, with 

both the 3 factor and 5 factor models. 

Moreover, the influence of investors in shaping the sustainability profile of 

companies is increasingly recognized (Ahmad, Yaqub, & Lee, 2024). Their 

investment decisions can significantly impact corporate practices, encouraging 

companies to adopt more sustainable and responsible business models. 

Looking at how capital moves in the world of finance is a good indicator to see 

markets growing or declining. In table 1.1  we see the growth in green bonds 

and how the market has grown drastically the past decade. This proves that 

both government incentives and sustainable regulations combined with 

investors showing a growing interest in investments with ESG in focus.  

Table 1.1 (Nov 7, 2023 Bloomberg) 

 

In this context, global agreements like the Paris Agreement, and its objectives 

such as limiting global warming to well below 2 degrees Celsius, underscore 

the urgent need for sustainable investment practices. By aligning investment 

strategies with these global sustainability goals, investors wield considerable 

power in driving corporate action towards a more sustainable future.  
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We will therefore study how these ESG scores impact portfolio performance, 

and we are almost certain that the performance will change, but we are not 

sure in what way this will happen. We then hope to see that high ESG score 

directly correlates with the best performing portfolio, but we also have a 

hypothesis that companies who recently have adopted ESG metrics can 

perform better as investors see that the businesses are moving in the right 

direction, therefore proving that stocks with lower ESG scores can be the top 

performer in our findings. The last idea of an outcome is that the inclusion of 

ESG scores in stock picking decreases the risk/reward ratio, meaning our 

portfolio performs worse than the benchmark or a random portfolio without 

ESG considerations. 

1.2 What is ESG 

ESG, or Environmental, Social, and Governance, is a common term among 

shareholders and stakeholders today, and judging a firm's ESG score has 

become a common tool for assessing the impact and sustainability of 

organizations worldwide (Park, Choi, & Jung, 2022). This approach to 

investment and business analysis is designed to help investors and 

stakeholders understand how an organization is managing risks and 

opportunities related to three categories: 

1.2.1 Environmental Criteria 

Firstly, the "Environmental" component of ESG focuses on the organization’s 

impact on the natural environment. This includes how a company responds to 

challenges such as climate change, pollution, biodiversity, deforestation, water 

scarcity, energy and so on. Environmental criteria hence assess a company's 

dedication to the environment, looking at its environmental policies, the 

sustainability of its products and services, its waste management practices, and 

its resource utilization efficiency. With the world's growing concerns about the 

planet’s health, the environmental criteria help shareholders and stakeholders 

identify companies that prioritize and implement sustainable practices (Wan 

Mohammad & Wasiuzzaman, 2021). 



10 

1.2.2 Social Criteria 

Secondly, the "Social" aspect of ESG examines how a company manages 

relationships with its employees, suppliers, customers, and the communities 

where it operates. This includes evaluating labor practices, employee relations 

and diversity, work conditions, health and safety measures, and the company's 

impact on the local and broader communities. Social criteria are therefore 

crucial for assessing the integrity and ethical standards which a company 

operates, ensuring they contribute positively to society, and creating a 

supportive and healthy corporate culture ("What is S-ESG Investing?", 2022). 

1.2.3 Governance Criteria 

Thirdly, “Governance” involves the evaluation of a company’s leadership, 

executive pay, audits, internal controls, and things like shareholder rights. This 

pillar also emphasizes things like transparency, accountability, and board 

diversity, hence assessing the quality of management and the board of 

directors in their duty to make decisions in the best interest of shareholders 

while ensuring fairness, transparency, and integrity in their operations. This 

means that it helps to ensure that companies avoid conflicts of interest, manage 

themselves responsibly, and cultivate a corporate culture that values ethical 

behavior and compliance with for example laws and regulations (World 

Economic Forum, 2022). 

1.3 The Impact of ESG 

The integration of Environmental, Social, and Governance (ESG) scores into 

investment analysis and decision-making processes marks a significant shift 

towards more sustainable and responsible business practices. By offering a 

score through which investors can evaluate potential risks and opportunities 

beyond traditional financial metrics, ESG factors enable the identification of 

longterm value creation prospects, risk mitigation strategies, and contributions 

to societal goals like environmental sustainability and social welfare. This 

approach has debunked the misconception that sustainable investing 

necessitates a compromise on financial performance, as ESG investing has 
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evidently shown a strong correlation with reduced volatility and potentially 

enhanced long-term returns (J.P. Morgan Private Bank, n.d.). 

As public awareness and regulatory changes of sustainability and ethical 

business practices intensify, companies excelling in ESG practices are 

increasingly gaining a competitive edge, attracting investors, talent, and 

customer loyalty (Petrova, 2023). This growing global consciousness is 

propelled by an understanding of the lasting impacts of climate change, social 

inequality, and corporate governance on economic stability and society in 

general.  

The momentum behind ESG investing is supported by evidence suggesting 

that companies with robust ESG profiles are likely to outperform their less 

sustainable counterparts over the long term, offering potentially lower risks 

and higher returns (Zhou et al., 2016). This trend benefits from regulatory 

changes and policy initiatives aimed at promoting sustainable finance, such as 

impact funds, and reflects a generational shift in investment preferences, with 

more investors particularly favoring investments that align with their values 

and concerns for the planet's future (Niewińska & Mijał, 2024).  

Consequently, ESG stocks, once considered a niche interest, have gained 

momentum in investment strategies focused on sustainable growth, long term 

value creation, and capital preservation. The transition from niche to 

mainstream shows the increasing role of ESG considerations in crafting 

investment strategies that adapt to the evolving demands of the market.  
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2.0 Literature Review  

Like we have mentioned earlier, the environmental concerns and sustainability 

have gained interest among investors due to the increased focus on climate 

change. Understanding the finance behind these companies has therefore 

become crucial. One of the most significant aspects of financial analysis lies in 

the pricing of the share (Bai 2022). Empirically, shares within these green 

sectors demonstrate a distinct pricing pattern outperforming the rest of the 

market (Stotz, O. 2022). This divergence in pricing is primarily attributed to 

the extended timeframe within which cash flows are generated (Dinh, M. T. H. 

2023), presenting a unique aspect that sets these shares apart from other 

financial instruments. 

 

This literature review aims to explore the existing body of knowledge on 

portfolio construction and returns in the context of extensive ESG research in 

the stock market. We will then apply these insights to the Norwegian stock 

market. With the research question at the core of this investigation we see a 

need to gain a better understanding of how ESG scores affect portfolio 

performance when constructed using Fama French, and whether or not taking 

this into consideration can yield a better performing portfolio. 

 

As we look into the existing literature, our review will explore studies, 

theories, and empirical evidence that can help us shed light on the relationship 

between industry dynamics, share pricing, and the potential need for tailored 

adjustment factors for these green stocks. By understanding the insights from 

various sources, this literature review seeks to contribute to the ongoing 

discourse surrounding the financial valuation of companies in the Norwegian 

stock market. 
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2.1 ESG and Performance 

According to a report made by Morgan Stanley's institute for sustainable 

investing, funds constructed based on ESG (or sustainability) have a median 

return of 12,6% while traditional funds deliver a return of 8,6% in 2023 

(Morgan Stanley, 2023). Interesting to see in this report is how regions are 

heavily affecting the returns where the best performing US fund had a return 

of 21,3% while the best Europe focused fund delivered a return of 14,1%. This 

fact could indicate that ESG returns are very dependent on regions which 

means that looking only at the Norwegian market can provide interesting 

results and provide a better understanding of the field. We have seen similar 

attempts on research to explain the Nordic region, but we believe there to be 

even country specific differences due to different goals and regulations by 

their respective governments. 

Several of our sources write about the relationship between Corporate social, 

responsibility (CSR) and financial performance, but the research of Ameer and 

Othman (2012) sticks out, as they interestingly suggest that CSR practices can 

influence the cost of equity capital, with better CSR disclosure potentially 

leading to a reduction in the cost of equity. Ameer and Othman (2012) also 

state that companies adopting these CSR practices may experience increased 

valuation due to improved environmental, social, and governance performance 

(ESG).  CSR practices can have a direct impact on the cost of equity capital. 

The suggestion that enhanced CSR disclosure might lead to a reduction in the 

cost of equity (Ameer & Othman 2012). We see a lot of value in this for our 

research as CSR is highly correlated with ESG and a reduction in cost of 

equity would imply better valuations. Constructing ESG portfolios should 

therefore provide better returns. The notion that companies adopting improved 

CSR practices may experience increased valuation aligns with our interest in 

understanding the financial implications of sustainability initiatives. This paper 

contributes valuable insights into the potential financial benefits associated 

with robust CSR practices, which could be a crucial factor in our analysis of 

Norwegian ESG stock valuation and further strengthens our beliefs that 

portfolio construction with ESG in focus will yield better performing 

portfolios. 
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Sahut and Pasquini-Descomps (2015) looked at the impact ESG had on 

performance for Switzerland, US and UK during 2007-2011. The results are 

derived from a non-parametric kernel regression and find evidence showing 

that stock performance based on ESG -score changes is non-linear. The study 

is performed based on many reasons but the most crucial of them is the widely 

accepted theory in SRI “the cost of capital” reduction saying that the costs 

incurred by a socially responsible structure provides better value for the firm. 

Companies are offset by the decrease in cost of capital. Another reason for the 

study is the theoretical position around ESG and firms referred to as the 

information effect (Kurtz 2005) or Sharfman and Fernando 2008) which in 

principle means that high ESG ratings would mean lower residual risk. 

Through our study we will see if their findings also apply for the Norwegian 

markets. Another study by Choet (2023) employs research, incorporating 

financial metrics, ESG ratings, and industry-specific factors, highly relevant to 

our research. They sample Korean firms from 2011 to 2019 and find that on 

average ESG is positively associated with firm value. This relationship is 

contingent on a firm's financial performance. Notably, the positive association 

weakens as performance deteriorates, showcasing the nature of the relationship 

between ESG practices and firm value. The research also delves into 

information asymmetry, demonstrating that the impact of ESG on firm value is 

more pronounced in firms facing higher information asymmetry. Through 

these performance metrics we can imply that firms who have this as a focused 

area will prove to be better investment opportunities and therefore their 

valuation should increase. We can capture this by creating our own factor for 

the Fama French model incorporating the ESG metrics for picking stocks to 

our portfolios. 
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2.2 ESG Ratings 

Whether or not ESG and/or sustainable investing could improve returns for 

investors is a debatable topic. An article based on 2000 empirical studies 

shows that 42,7% of studies in North America, 26,1% of studies in Europe and 

33,3% of studies in Australia/Asia found there to be a non-negative 

relationship between ESG and corporate financial performance. (Friede, 

Busch, & Bassen, 2015) The interesting part of this is that the non-negative 

relationship seems to become less significant in studies that look at portfolios. 

Friede, Busch, and Bassen (2015) also looked at the ESG effect over a longer 

time horizon, where they hypothesized that if ESG awareness increased in 

investment strategies, it is expected to see a decreasing ESG alpha based on 

the adaptabilities in the capital markets, as one could argue that they are 

efficiently inefficient Pedersen, L. H. (2019) and assets will eventually price 

themselves correctly. It is interesting to see if our studies can help capture the 

price imbalance before the assets are priced more correctly, or if our study 

simply catches these assets at the right moment, but the ESG considerations 

taken by the respective companies proves to improve future growth and a 

decreasing alpha. Derwall et al. (2005) studied socially responsible investing 

strategies which contained the high valued US companies who also had high 

environmental and social scores. By using the Carhart four-factor model, the 

strategy had a positive alpha of 4,15% annually. Derwall is not the only one 

who has found interesting results as Kempf and Osthoff (2007) also looked at 

this through the four-factor model and found evidence of positive abnormal 

returns on ESG portfolios. Pollard, Sherwood, and Klobus (2018) also found 

there to be a positive ESG risk premia when regressed on the Fama-French 

factors model. Jin (2018) looked at ESG risk factors for mutual funds and 

found evidence that the risk factors were significant to returns, but their impact 

had variations over time. For example before 2010 portfolios weighted with 

ESG were outperformed by the market index, but the opposite happened after, 

to see if we still outperform the market with most recent market events and 

global tensions is exciting as the world has changed alot since 2018. The paper 

(Jin 2018) also found that including ESG factors in the FF5 factor model gave 
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a significant contribution to returns compared to not including these, which we 

will have a look at through the model.  

2.3 Sustainability and Innovation 

While recognizing the potential benefits, the literature by Park and Ravenel 

(2013) acknowledges challenges in integrating sustainability into financial 

practices. Building on this paper, Zeidan and Spitzeck (2015) issue the lack of 

standardized accounting schemes, information asymmetry, and the need for 

specific materiality and sustainability reporting standards are identified. Their 

study proposes collaborations between environmental managers and financial 

departments to generate data and encourage policymakers to promote more 

transparent sustainability reporting. The content of this topic is interesting for 

our research as it helps to shed light on the challenges and considerations in 

integrating sustainability into financial practices, a key aspect of our 

investigation is the identification of Norwegian ESG scores which can be 

wrong either by the company not being transparent enough or their data and 

statistics are manipulated. Park and Ravenel (2013) also highlight the 

difficulties associated with this integration, including the absence of 

standardized accounting schemes and information asymmetry, something we 

have to account for in our research as not all companies will be rated. 

Zeidan and Spitzeck (2015), proposed a new methodology called the 

Sustainability Delta, aiming to assess the impact of ESG scenarios on firm 

value. The research focuses on a small sugar manufacturer, evaluating the 

potential effect of sustainability initiatives, particularly in bioenergy and 

organic sugar production. The Sustainability Delta is presented as a percentage 

change in enterprise value when a firm transitions from a Business as Usual 

(BAU) to a Sustainable Business (SB) path. The study claims a positive 

change of 1,24% in enterprise value in the presented simulation. However, the 

methodology has limitations, including information requirements, applicability 

to single-product companies, and challenges in assumptions regarding 

Sustainable Business (SB) and Full Sustainable Business (FSB) paths. 

However it is interesting to see that more sustainable business practices 
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increases the value which builds up on our argument to construct portfolios 

based on a company's approach to sustainability. 

The content of the text by Zeidan and Spitzeck (2015) is highly relevant to our 

research, providing valuable insights into the integration of sustainability 

factors in firm valuation. The proposed Sustainability Delta methodology 

offers a structured approach to assess the impact of ESG scenarios on 

enterprise value. The focus on a small sugar manufacturer demonstrates the 

applicability of the methodology to specific industries. The quantification of 

the impact, with a claimed change of 1.24% in enterprise value during the 

transition from a Business as Usual (BAU) to a Sustainable Business (SB) 

path, provides a tangible metric that aligns with our objective of analysing 

ESG stock valuation. Moreover, the acknowledgement of limitations, such as 

information requirements and challenges in assumptions, contributes to an 

understanding of the methodology's scope and potential constraints, guiding 

our research approach and interpretation of results. 

2.4 Factors 

Constructing Portfolios based purely on ESG factors shows that there is no 

significant alphas (Naffa & Fain, 2021), they found no significant evidence for 

ESG as valid factors to complement the FF5 model. They do however 

acknowledge that ESG may quantify investment portfolio risks through 

performance attribution. Mercereau et al. (2022) provides an analysis of the 

relationship between environmental, social, and governance (ESG) factors and 

shareholder value creation. Through utilizing extensive data on various ESG 

metrics, financial variables, and regional considerations the methodology 

seems robust. The paper emphasizes the importance of ESG engagement 

strategies, suggesting that improvements in specific ESG variables can 

contribute to shareholder value, while the research design is thorough, a 

critical evaluation may consider the challenges and limitations associated with 

the availability and accuracy of ESG data across different countries and 

industries (Mercereau 2022). This further strengthens our beliefs that including 

ESG factors in portfolio construction will increase our risk/reward ratio, but at 

the same time we must acknowledge that some information may be 
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manipulated, wrong or lacking which could provide some false findings or 

errors in our model. 

The findings from Ketolas (2022) paper and Larsen and Larsen (2022) are both 

focused on the relationship between news and how the ESG related stocks 

react. Ketolas (2022) who studied the nordic markets found that negative news 

were statistically significant market reaction implying that there is an 

asymmetry between positive and negative news imposing that the market will 

punish companies who do not act responsibly. Larsen and Larsen (2022) who 

studied the Norwegian energy sector found the news to be of somewhat equal 

impact on the stock prices, indicating that the market penalizes negative news 

while rewarding positive news. This asymmetry in market reactions 

underscores the challenges in determining fair adjustment factors for pricing 

ESG stocks, as the market appears to be more reactive to negative information 

than positive, potentially influencing the development of adjustment models 

that adequately capture this asymmetry. Exploring whether or not the pattern is 

consistent across ESG rated companies in either a sector or a region can 

provide deeper understanding in regards to pricing of these assets. 

2.5 Risk Adjusted Returns 

Risk and returns are closely correlated and a normal idea in the world of 

finance is that higher risk has the potential to yield higher returns. This 

relationship is explained by risk-adjusted returns, where the goal is to lower 

portfolio risk while achieving the same or higher return (Kumar 2016). Elton 

(1996) discovered that alpha from the ff factor models is a way to measure risk 

adjusted returns where lower alphas indicated a better risk-adjusted portfolio 

as the models adjust for the risk which is explained by the factors. Kumar 

(2016) who looked at ESG stocks compared to the market found that ESG 

yielded a better Sharpe and Treynor ratio in 9 out of 12 industries. There is 

therefore some proof that investing in ESG yields a higher average return for a 

relatively equal risk as for similar stocks who do not have ESG incentives in 

their organization. Both Kumar et al. (2016) and Díaz et al. (2021) research 

suggests that taking ESG into investment decisions improves the risk-adjusted 

returns and can even increase the return. We have the same idea but as we 
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discussed earlier we think there are differences across regions and a study of 

the Norwegian market is therefore contributing to the studies of other markets 

like the USA. 

 

2.6 Hypothesis Development 

The existing literature provides a thorough foundation for our investigation 

into how ESG score integration affects portfolio performance and risk 

characteristics when constructed using Fama-French factor models in the 

Norwegian market. There is proof that ESG is somehow altering the pricing of 

stocks in the markets worldwide and we have seen that this alters between 

regions. Empirical evidence from various markets, including the Nordic 

region, shows the complex relationship between ESG scores and stock 

performance. At the same time we see multiple attempts to explain why 

pricing is different or how we can capture it to benefit our portfolio 

performance 

In conclusion, the literature suggests that sustainability considerations can 

have a significant impact on firm valuation. The proposed methodologies, such 

as the Sustainability Delta, attempt to address the gaps in existing ESG 

methodologies and provide a deeper understanding of the relationship between 

sustainability and firm value.  

2.6.1 Primary Hypothesis: 

● Constructing Portfolios based on an ESG factor and combining this with both 

the Fama French 3-factor model and 5-factor model will have a statistically 

significant improvement in both models' explanatory power for portfolio 

returns. 

2.6.2 Secondary Hypotheses: 

● ESG considerations in portfolio construction will outperform the market 

● ESG scores positively correlate with company valuation metrics in the 

Norwegian stock market 
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Based on these insights and more, our hypothesis is that integrating ESG 

scores into the Fama-French factor models will alter the performance and risk 

characteristics of portfolios in the Norwegian market. Specifically, we expect 

that portfolios incorporating ESG factors will exhibit different risk-return 

profiles compared to those constructed solely on traditional financial metrics. 

By exploring this hypothesis, we aim to contribute to the ongoing discourse on 

ESG integration in financial models and its implications for sustainable 

investing in the Norwegian market. 
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3.0 Data and Methodology 

3.1 Data Collection Process 

In order to collect data for our study, we targeted the Oslo All Share Index 

(OSEAX) to identify the stocks for our analysis, given its representation of the 

Norwegian market. All the data, except for the ESG scores, were extracted on 

a monthly basis to ensure consistency and facilitate a detailed temporal 

analysis. This is better systematically shown in Table 3.1. Despite some 

variables only changing annually (fiscal 1 July – 30 June), the monthly 

extraction provided a full dataset, allowing for more refined factor calculations 

and regression analysis. 

Table 3.1 
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3.1.1 Fama-French Factors 

To analyze the Fama-French factors, we needed specific financial data for each 

stock. The data were extracted on a monthly basis, even though some variables 

only change annually due to their fiscal nature. The factors we focused on 

include (Fama & French 2014): 

1. Market Risk Premium (Rmkt − Rf): To determine the Market Risk 

Premium, we collected the returns of the market index (Rmkt) and the risk-free 

rate (Rf). The market index returns were sourced monthly, reflecting the 

overall market performance. The risk-free rate was the 3-month Treasury yield 

from Norges Bank, providing a reliable benchmark for risk-free returns. By 

subtracting the risk-free rate from the market index returns, we calculated the 

Market Risk Premium, allowing us to measure the excess return that investors 

expect from holding a risky market portfolio over a risk-free asset. This 

monthly data enabled a consistent analysis of the Market Risk Premium over 

the studied period. 

2. Size Factor (SMB): We collected the Market Capitalization (Market Cap) for 

each stock. Market Cap data were retrieved monthly, providing a view of size 

fluctuations over time. 

3. Value Factor (BTM): For calculating the Book-to-Market ratio, we obtained 

the Book Value per share and the number of Common Shares. Using these 

figures, we calculated the total Book Value. This monthly data enabled us to 

compute the Book  to Market BTM ratio consistently over the studied period. 

4. Profitability Factor (RMW): We also sourced Earnings Before Interest and 

Taxes (EBIT) and Common Equity data. These metrics allowed us to calculate 

the profitability of each stock, the component of the RMW factor. The monthly 

data ensured that we could track changes in profitability over time. 

5. Investment Factor (CMA): To evaluate the investment factor, we acquired 

Total Assets data and calculated the Change in Total Assets. By comparing the 

total assets month by month, we assessed the investment behavior of the 

companies, the element for the CMA factor. 
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3.1.2 ESG Scores 

We started by collecting ESG scores for all our selected stocks. We used the 

EIKON database, and we gathered yearly ESG scores, extending our dataset as 

far back as possible. This retrospective approach allowed us to establish 2002 

as the starting point for our analysis, defining our timeframe. 

Despite EIKON being a reliable database, we quickly saw that some stocks did 

not have available ESG scores, even though they were operational during the 

period we wanted to study. To address this gap, we employed a simulation 

method (R code) using linear regression to estimate the missing ESG scores. 

By applying linear regression to the available ESG data for each company, we 

predicted the potential ESG scores for the periods lacking this information. But 

make note, this approach assumes a linear development in the company's ESG 

performance, whether in a positive or negative direction. We also changed all 

negative simulated results to zero, as there are no negative ESG scores in the 

framework we use. It is also important to note that by creating this assumption 

we might not fully capture the complexity of a company's ESG trajectory. 

Furthermore, stocks that lacked sufficient ESG data and could not be reliably 

simulated were excluded from our portfolios.  

3.1.3 Return and Excess Return Calculation 

We also needed returns for our analyses. We collected the monthly return for 

each stock and calculated the excess return by using the 3-month Treasury 

yield (NIBOR) from LSEG and used the adjusted close prices from the first of 

each month over the past five years. The 3-month Treasury yield is employed 

as the risk-free rate because it represents the minimum return an investor 

expects from an investment with no risk. Norwegian Treasury securities are 

considered virtually risk-free due to the backing of the Norwegian 

government, though some risks like reinvestment risk remain. We calculated 

excess returns by subtracting the Treasury yield from our stock returns. 
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3.1.4 The ESG scoring framework 

The London Stock Exchange Group (LSEG) has developed a framework, 

shown in Table 3.1.4, for evaluating Environmental, Social, and Governance 

(ESG) factors, in order to offer a tracking variable for the companies 

sustainability practices. This framework employs, according to London Stock 

Exchange Group (2024), a multi-dimensional approach, assessing various 

facets of ESG performance to provide a comprehensive picture. 

 

In the table we see that the framework considers environmental factors such as 

carbon footprint through emissions and resource usage, evaluating companies 

efforts towards mitigating ecological impact.  

The Social dimensions encompass labor practices through workforce, 

community engagement, and human rights, reflecting companies commitments 

to stakeholders beyond shareholders.  

For the Governance criteria the framework looks into board composition 

through management, as well as executive compensation structures, 

transparency to shareholders, and ethical business conduct, proving the quality 

of corporate governance practices.  

 

The framework in EIKON also has a separate score for each of the ESG 

dimensions, something that could be interesting to use in further or similar 

research. 

 

The reason we chose the framework provided by London Stock Exchange 

Group (2024), is because they state that their scoring methodology is designed 

to capture the intricacies of ESG performance, enabling investors to discern 

between companies excelling in sustainability and those needing improvement. 

By integrating these quantitative data and qualitative insights, one hence is 

facilitating for more informed investment decisions, and one promotes 

sustainable finance practices and driving positive societal and environmental 

outcomes through finance, which we find very important and fascinating. 
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Tabel 3.1.4: This is what the LSEG framework looks like: 

  

 

 

 

 

 

 

Table 3.1.1: Scoreboard range and description: 

 

 

 

 

 

 

 

London Stock Exchange Groups evaluation also seems thorough and hence 

reliable, as their process includes a five-step approach, starting with the 

evaluation of ESG category scores based on a percentile ranking methodology. 

These scores are then weighted according to a materiality matrix, which 

determines the relative importance of each theme to different industry groups. 

Categories are then weighted based on objective and data driven criteria, 

considering both industry medians and transparency levels. The overall ESG 

score is then derived by category weights (E, S and G), providing a holistic 

assessment of a company's ESG performance.  Additionally, controversies 

scores are taken into account, reflecting recent controversies within the fiscal 

year, and applying weights to address market cap bias. (London Stock 

Exchange Group, 2024). 
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An extensive and in depth explanation on how the calculations and evaluation 

is done is available in a downloadable PDF on LSEGs website. (London Stock 

Exchange Group, 2024) 

3.2 Methodology 

This section includes our data collection process, and descriptive statistics of 

our portfolio construction. Additionally, we will provide insights into our 

sample selection procedure, due to some limitations caused by inadequate data 

availability from certain companies listed on Oslo Børs and how we deal with 

this, as issues may arise in large data collection (Zhang, Wolfram, & Ma, 

2023). 

3.2.1 Factor Investing 

We have stated earlier that the world of investment strategies is both diverse 

and dynamic, hence reflecting the constant evolution of financial markets, and 

the increasing sophistication of investment theory, always chasing excess 

returns.  

 

Amidst this, the concept of factor investing has emerged as a framework that 

seeks to systematically and intuitively exploit an assets underlying factors, 

such as value, size, momentum, and volatility, etc., that are believed to 

academically explain the variations in stock returns. 

The origin of most factor investing strategies can be traced back to the Capital 

Asset Pricing Model (CAPM), which introduced the market factor as the only 

driver of returns.  
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Fama-French models: 

The Fama-French model is one of the factor investing models that extends on 

the Capital Asset Pricing Model (CAPM), introducing multiple factors in order 

to explain stock returns (Fama & French 2014). Developed by Eugene F. Fama 

and Kenneth R. French in the early 1990s, the model was a response to what 

they saw as an empirical weakness of the CAPM, which uses only the market 

risk factor to explain returns. The Fama-French model, in contrast, suggests 

that stock returns are influenced by several factors, offering a more nuanced 

and comprehensive model for understanding market behavior, shown through 

a regression on historical data, introduced in two models: 

3.2.2 3-factor model: 

The Fama-French 3-factor model revolutionized the understanding of stock 

returns by identifying three key factors that Fama-French significantly explain 

the variation in stock returns across companies. Beyond the market risk factor 

found in the CAPM, the model adds two additional factors: size and value.  

 

Firstly, the size factor suggests that smaller companies have higher adjusted 

returns than larger firms, while secondly, the value factor indicates that 

companies with high book-to-market ratios (value stocks) tend to outperform 

those with low book-to-market ratios (growth stocks). 

 

This model has since its introduction in the 70s been adopted by portfolio 

management due to its effectiveness in explaining historical patterns of stock 

returns, and provides a framework for evaluating the impact of size and value 

factors on investment performance, beyond the somewhat limited CAPM. 

 

Fama-French Three-Factor Model: 

𝑅𝑖 − 𝑅𝑓 = 𝑎𝑖 + 𝛽1(𝑅𝑚𝑘𝑡 − 𝑅𝑓) + 𝛽2(𝑆𝑀𝐵) + 𝛽3(𝐻𝑀𝐿) + 𝜖  
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3.2.3 5-factor model: 

Building on the 3-factor model, Fama and French also introduced a 5-factor 

model in 2015 to further expand on their analysis of stock returns. This model 

retains the original market risk, size, and value factors from the 3-factor 

model, but adds two more factors: profitability and investment.  

 

The profitability factor proposes that companies with high profitability 

perform better than those with low profitability, while the investment factor 

suggests that firms with lower growth in total assets (conservative investment 

practices) yield higher returns than those with high asset growth.  

 

The 5-factor model hence aims to provide a more comprehensive explanation 

of stock returns by accounting for profitability and investment dimensions, 

addressing some of the limitations not explained by the 3-factor model. 

  

Fama-French Five-Factor Model: 

𝑅𝑖 − 𝑅𝑓𝑡 = 𝑎𝑖 + 𝛽1(𝑅𝑚𝑘𝑡 − 𝑅𝑓) + 𝛽2(𝑆𝑀𝐵) + 𝛽3(𝐻𝑀𝐿) + 𝛽4(𝑅𝑀𝑊)

+ 𝛽5(𝐶𝑀𝐴) + 𝜖 

 

3.3 Our addition to the Fama-French Models 

In our research, we aim to construct and introduce a new factor, the TMB (Top 

Minus Bottom) factor, to investigate the impact of ESG score on investment 

returns. The TMB factor is calculated by subtracting the returns of companies 

with the Top ESG scores from those with the Bottom ESG scores.  

A positive value for this factor indicates that companies with high ESG scores 

have outperformed their low ESG score counterparts. By focusing on this 

metric, we can demonstrate whether ESG criteria contribute positively to 

financial performance. This approach hence allows us to assess the value of 

ESG considerations in investment strategies and understand their implications 

for investors. Through this analysis, we therefore seek to provide empirical 

evidence for the financial benefits of integrating ESG factors into investment 

decisions. 
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3.4 Regression 

This section describes how we calculated the Fama-French factors by creating 

portfolios. We created univariate portfolios to get the returns for each factor 

we used in our regression: SMB (Small Minus Big), HML (High Minus Low), 

RMW (Robust Minus Weak), CMA (Conservative Minus Aggressive), and 

TMB (Top Minus Bottom). We classified stocks by market cap, book-to-

market, profitability, investment, and ESG to get these factors. These right-

hand side portfolios were used to run our regression to see how different 

market characteristics affect stock returns. 

3.4.1 Right-hand side portfolio 

In order to calculate the Fama-French factors, we categorized and sorted stocks 

into two separate portfolios (univariate). These portfolios were subsequently 

used to calculate the returns for each factor used in our regression: 

SMB (Small Minus Big) 

To construct the SMB factor, we first classified all stocks based on their 

market capitalization, using the 30th and 70th percentiles. Stocks above the 70th 

percentile were categorized as “Big,” and those below the 30th percentile as 

“Small.” We then calculated the average monthly returns for both the “Small” 

and “Big” stock portfolios. These returns were aggregated into yearly (fiscal) 

returns, and the SMB factor was determined by subtracting the yearly returns 

of the “Big” portfolio from those of the “Small” portfolio. 

𝑆𝑀𝐵_𝑡 =  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝑆𝑚𝑎𝑙𝑙_𝑝𝑡𝑓_𝑡 –  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝐵𝑖𝑔_𝑝𝑡𝑓_𝑡 

HML (High Minus Low) 

For the HML factor, we classified stocks based on their Book-to-Market 

(BTM) value, using the 30th and 70th percentiles. Stocks above the 70th 

percentile were  abelled as “High,” and those below the 30th percentile as 

“Low.” We calculated the average monthly returns for both the “High” and 

“Low” stock portfolios. These returns were summed into yearly (fiscal) 
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returns, and the HML factor was derived by subtracting the yearly returns of 

the “Low” portfolio from the “High” portfolio. 

𝐻𝑀𝐿_𝑡 =  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝐻𝑖𝑔ℎ_𝑝𝑡𝑓_𝑡 –  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝐿𝑜𝑤_𝑝𝑡𝑓_𝑡 

RMW (Robust Minus Weak) 

To construct the RMW factor, we sorted stocks based on their profitability, 

using EBIT and common equity data, with the 30th and 70th percentiles as 

thresholds. Stocks above the 70th percentile were classified as “Robust,” and 

those below the 30th percentile as “Weak.” We computed the average monthly 

returns for both the “Robust” and “Weak” portfolios. These were summed into 

yearly (fiscal) returns, and the RMW factor was obtained by subtracting the 

yearly returns of the "Weak" portfolio from those of the "Robust" portfolio. 

𝑅𝑀𝑊_𝑡 =  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝑅𝑜𝑏𝑢𝑠𝑡_𝑝𝑡𝑓_𝑡 –  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝑊𝑒𝑎𝑘_𝑝𝑡𝑓_𝑡 

CMA (Conservative Minus Aggressive) 

For the CMA factor, stocks were categorized based on their investment value, 

measured by changes in total assets, using the 30th and 70th percentiles. Stocks 

above the 70th percentile were  abelled as “Aggressive,” and those below the 

30th percentile as “Conservative.” The average monthly returns for both 

“Aggressive” and “Conservative” portfolios were calculated, summed into 

yearly (fiscal) returns, and the CMA factor was determined by subtracting the 

returns of the “Aggressive” portfolio from the “Conservative” portfolio. 

𝐶𝑀𝐴𝑡 = 𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝐶𝑜𝑛𝑐𝑒𝑟𝑣_𝑝𝑡𝑓𝑡 − 𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝐴𝑔𝑔𝑟𝑒𝑠_𝑝𝑡𝑓_𝑡  
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TMB (Top Minus Bottom) 

To construct the TMB factor for our new ESG factor, we classified stocks 

based on their ESG scores, using the 30th and 70th percentiles. Stocks above 

the 70th percentile were categorized as “Top,” and those below the 30th 

percentile as “Bottom.” We calculated the average monthly returns for both the 

“Top” and “Bottom” stock portfolios. These returns were summed into yearly 

(fiscal) returns, and the TMB factor was obtained by subtracting the yearly 

returns of the “Bottom” portfolio from the “Top” portfolio. 

𝑇𝑀𝐵_𝑡 =  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝑇𝑜𝑝 _𝑝𝑡𝑓_𝑡 –  𝑎𝑛𝑛𝑢𝑎𝑙_𝑟𝑒𝑡𝑢𝑟𝑛_𝐵𝑜𝑡𝑡𝑜𝑚 _𝑝𝑡𝑓_𝑡 

 

3.4.2 Left-hand side portfolios 

For each Fama-French model we created three portfolios to regress on: 

ESG Top Portfolios 

In constructing the ESG Top Portfolios, we selected stocks with the highest 

ESG scores, specifically those above the 70th percentile. These stocks are 

considered the Top in environmental, social, and governance practices. The 

monthly returns of these top-performing ESG stocks were calculated into 

yearly returns. This approach allowed us to analyze the performance of 

companies with strong ESG scores, and assess the impact of superior ESG 

practices on overall portfolio returns, in our regression. 

ESG Bottom Portfolios 

For the ESG Bottom Portfolios, we focused on stocks with the lowest ESG 

scores, falling below the 30th percentile. These stocks are then seen as 

laggards in adopting and implementing robust ESG practices. By calculating 

and summing the monthly returns of these bottom-performing ESG stocks into 

yearly returns, we aimed to investigate the influence of poor ESG performance 

on portfolio returns, providing a contrast to the ESG Top Portfolios. 
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ESG Random Portfolios 

The ESG Random Portfolios were constructed using a random sampling 

method. By applying the =RAND() function in Excel, each stock was assigned 

a random number. The stocks were then sorted based on these random 

numbers, and a selection of the top stocks was made to form the portfolio. This 

random sampling approach allowed us to create a sort of benchmark for 

comparison, ensuring that the observed effects in the ESG Top and Bottom 

Portfolios were not due to random variation, but rather the result of specific 

ESG characteristics. 

Final Regression 

The final regression ended up looking like this: 

𝑅𝑖 − 𝑅𝑓 = 𝑎𝑖 + 𝛽1(𝑅𝑚𝑘𝑡 − 𝑅𝑓) + 𝛽2(𝑆𝑀𝐵) + 𝛽3(𝐻𝑀𝐿) + 𝛽4(𝑅𝑀𝑊)

+ 𝛽5(𝐶𝑀𝐴) +  𝛽6(𝑇𝑀𝐵) + 𝜖 
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4.0 Results and Analysis 

In this section, we present and analyse our main findings. Our analysis covers 

the study period from the fiscal year of 2002 to 2022 to examine the impact 

and role of ESG scores as a systematic risk factor in the multi-factor model for 

portfolios with this ESG characteristic. The portfolios are created at the start of 

each fiscal year, on July 1st, and are updated annually based on the companies' 

performance in the preceding fiscal year. 

4.1 Summary Statistics of Factor Returns (Annual) – Right side 

Table: 4.1a  

 

 

 

 

The table above presents summary statistics for the five factors over a period 

of 21 observations. These factors are analyzed to give us a first impression of 

the performance and variability of the factors, in the context of a multi-factor 

model. 

The SMB (Small Minus Big) factor shows a mean of -0,076, indicating that, 

on average, small-cap stocks underperformed large-cap stocks by 7,6% during 

the study period. The standard deviation of 0,311 reflects a relatively high 

variability in the SMB factor. 

The HML (High Minus Low) factor has a mean of -0,236, suggesting that high 

book-to-market stocks underperformed low book-to-market stocks by 23,6% 

on average. The standard deviation is 0,222, indicating moderate variability. 

The RWM (Risk Weighted Market) factor exhibits a mean of 0,208, implying 

an average return of 20,8%. The standard deviation of 0,272 signifies moderate 

to high variability. 
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The CMA (Conservative Minus Aggressive) factor shows a mean of 0,074, 

indicating that conservative investment strategies outperformed aggressive 

ones by 7,4% on average. The standard deviation is 0,206, reflecting moderate 

variability. 

Finally, the ESG (Environmental, Social, and Governance) factor has a mean 

of 0,078, suggesting that companies with higher ESG scores outperformed 

those with lower scores by 7,8% on average. The standard deviation of 0,230 

points to moderate variability. 

However, more evidence is needed to draw any conclusions, as this is only the 

first impression of or data. 

4.2 Fama French Model Results 

4.2.1 Fama French 3 Factor Model - Baseline 

Table: 4.2.1 

 

Table 4.1 is our first Fama-French 3 factor regression, and the ESG factor is 

excluded from the portfolios we regressed on. We intend this to serve as a sort 

of baseline for upcoming regressions, that will include the ESG factor, so we 

have something to compare to. 

In the first portfolio, the 3F-TOP portfolio, we see a significant exposure to 

market risk and size factors, with the market risk factor (β_1) being highly 

significant (p < 0,01). The size factor (β_2) is also significant (p < 0,01), 

indicating that this portfolio has a strong tilt towards smaller firms. The value 

factor (β_3) is not significant. The high R-squared value (0,945) suggests that 

the model explains a bigger portion of the variation in portfolio returns. 
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For the 3F-BTM portfolio, the market risk factor (β_1) remains highly 

significant (p < 0,01), suggesting a strong market exposure. The size factor 

(β_2) is not significant at conventional levels (p > 0,05), indicating a lesser 

influence on the portfolio. The value factor (β_3) also shows no significance. 

The R-squared value of 0,770 is lower compared to the 3F-TOP portfolio, 

indicating that the model is less effective in explaining the variations in returns 

for the portfolio. 

The random 3F-RND portfolio displays a significant market risk factor (β_1) 

with a p-value of 0,000, indicating a robust market exposure. The size factor 

(β_2) and value factor (β_3) are not significant. The R-squared value of 0,866 

indicates a good fit of the model in explaining the portfolio returns, though not 

as high as the 3F-TOP portfolio. 

The alphas of the regressions are insignificant, at all confidence levels, 

suggesting that the model successfully explains the majority of variations of 

left-side excess returns. 

In summary, the Fama-French three-factor model provides insight into the 

different exposures of the three portfolios: 

● The 3F-TOP Portfolio: has the highest explanatory power (R^2 = 0,945) with 

significant market and size factors. 

● The 3F-BTM Portfolio: shows less explanatory power (R^2 = 0,770), with 

significant market risk, but not size or value factors. 

● The 3F-RND Portfolio: also has a high explanatory power (R^2 = 0,866), 

seemingly driven by market risk. 
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4.2.2 Fama French 3 Factor Model – with ESG (TMB) 

Table 4.2.2 

 

In our second regression, shown In Table 4.2, the ESG factor is included. 

The 3FE-TOP portfolio shows a significant exposure to market risk (β_1) with 

a coefficient of 1,003 (p < 0,01) and to size (β_2) with a coefficient of 2,579 (p 

< 0,01). The value factor (β_3) and the ESG factor (β_4) are not significant. 

The ESG coefficient is negative but not statistically significant, suggesting no 

clear evidence that high ESG scores impact returns positively for this portfolio. 

The R-squared value is high (0,946), indicating a strong explanatory power of 

the model. 

For the 3FE-BTM portfolio, the market risk (β_1) and size (β_2) factors are 

significant. Importantly, the ESG factor (β_4) is highly significant (p < 0,01) 

with a positive coefficient of 0,949, indicating that companies with high ESG 

scores have significantly outperformed those with lower ESG scores. The R-

squared value is 0,967, the highest among the three portfolios, suggesting high 

explanatory power of the model. 

The 3FE-RND portfolio exhibits a significant market risk factor (β_1) but the 

size (β_2) and value (β_3) factors are not significant. The ESG factor (β_4) is 

positive but not statistically significant. The R-squared value is 0,882, 

indicating good explanatory power of the model. 

The alphas of the regressions are insignificant, at all confidence levels, here 

too, and still suggests that the model successfully explains the majority of 

variations of left-side excess returns. Compared to the Fama French 3 Factor 

Baseline above, we see that 2 of 3 alphas become less significant suggesting an 

even better model explanation. 
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In summary, the inclusion of the ESG factor (TMB) in the Fama-French model 

reveals differing impacts across the portfolios: 

● 3FE-TOP Portfolio: has high and increased explanatory power (R^2 = 0,946). 

The ESG factor is negative and not significant, indicating no strong evidence 

that high ESG scores affect returns for top-performing firms. 

● 3FE-BTM Portfolio: has the highest explanatory power (R^2 = 0,967). The 

ESG factor is positive and highly significant, suggesting that firms with low 

ESG scores significantly outperform those with high scores. This indicates that 

the ESG criteria have a positive impact on returns in this portfolio. 

● 3FE-RND Portfolio: has the less, but increased, explanatory power (R^2 = 

0,882) The ESG factor is positive but not significant, implying no evidence of 

ESG impact on returns in the randomly selected firms. 

These findings suggest that while ESG criteria can enhance returns, 

particularly in certain portfolios (like 3FE-BTM), the impact may vary 

depending on the composition and characteristics of the portfolio. The 

significant positive ESG factor in the 3FE-BTM portfolio supports the 

hypothesis that ESG scores can contribute positively to portfolio performance. 

4.2.3 Fama French 5 Factor Model - Baseline 

Table 4.2.3 

  

In Table 4.2.3 we present our findings for our first Fama-French 5 factor 

regression, and the ESG factor is excluded from these portfolios. Again, we 

intend this to serve as a baseline for upcoming regressions, that will include 

the ESG factor. 

The 5F-TOP portfolio shows significant exposure to market risk (β_1) with a 

coefficient of 0,991 (p < 0,01) and to size (β_2) with a coefficient of 2,334 (p 
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< 0,05). The value (β_3), profitability (β_4), and investment (β_5) factors are 

not significant. The R-squared value is high (0,946), indicating that the model 

explains a substantial portion of the variation in portfolio returns. 

For the 5F-BTM portfolio, the market risk factor (β_1) is highly significant (p 

< 0,01), indicating strong market exposure. The size factor (β_2), value factor 

(β_3), profitability factor (β_4), and investment factor (β_5) are not 

significant. The R-squared value of 0,772 suggests that the model is less 

effective in explaining the variations in returns for this portfolio compared to 

the 5F-TOP portfolio. 

The 5F-RND portfolio shows significant market risk exposure (β_1) with a 

coefficient of 1,082 (p < 0,01). The size (β_2), value (β_3), profitability (β_4), 

and investment (β_5) factors are not significant. The R-squared value is 0,878, 

indicating good explanatory power of the model. 

Similarly to the 3-factor model, the alphas of the 5 factor regressions are all 

insignificant, at all confidence levels, suggesting that the model successfully 

explains the majority of variations of left-side excess returns. 

We then see that the Fama-French five-factor model provides detailed insights 

into the performance of the three portfolios: 

● 5F-TOP Portfolio: Significant exposure to market risk and size factors, with 

high explanatory power (R^2 = 0,946). The other factors (value, profitability, 

investment) are not significant. 

● 5F-BTM Portfolio: Significant market risk exposure, but no significant size, 

value, profitability, or investment factor influences. The explanatory power 

(R^2 = 0,772) is lower compared to the 5F-TOP portfolio. 

● 5F-RND Portfolio: Significant market risk exposure with no significant 

impact from size, value, profitability, or investment factors. The model has 

good explanatory power (R^2 = 0,878). 

In summary, these results suggest that the market risk factor plays a critical 

role across all portfolios, while the size factor is significant only for the 5F-

TOP portfolio. The lack of significance for the value, profitability, and 
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investment factors across all portfolios indicates that these factors do not have 

a substantial impact on the returns of these portfolios in our context. 

4.2.4 Fama French 5 Factor Model – with ESG (TMB) 

Table 4.2.4 

 

 

 

In Table 4.2.4, we see the 5FE-TOP portfolio demonstrates significant 

exposure to market risk (β_1) with a coefficient of 1,002 (p < 0,01) and to size 

(β_2) with a coefficient of 2,331 (p < 0,05). The value (β_3), profitability 

(β_4), investment (β_5), and ESG (β_6) factors are not significant. The R-

squared value is high (0,947), indicating that the model explains a substantial 

portion of the variation in portfolio returns. 

For the 5FE-BTM portfolio, the market risk (β_1) and size (β_2) factors are 

significant. Notably, the ESG factor (β_6) is highly significant (p < 0,01) with 

a positive coefficient of 0,949, suggesting that firms with low ESG scores have 

significantly outperformed those with high ESG scores. The R-squared value 

of 0,968 is the highest among the three portfolios, indicating excellent 

explanatory power of the model. 

The 5FE-RND portfolio displays significant market risk exposure (β_1) with a 

coefficient of 1,033 (p < 0,01). The size (β_2), value (β_3), profitability (β_4), 

investment (β_5), and ESG (β_6) factors are not significant. The R-squared 

value of 0,893 indicates good explanatory power of the model. 

The alphas of this regressions is also insignificant, at all confidence levels, still 

suggesting that the model successfully explains the majority of variations of 

left-side excess returns. Similarly, if we compare the results to the Fama 

French 5 Factor Baseline above, we see that 2 of 3 alphas become less 

significant suggesting an even better model explanation. 
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The inclusion of the ESG factor (TMB) in the Fama-French five-factor model 

gives us the following insights: 

● 5FE-TOP Portfolio: The ESG factor is negative and not significant, 

indicating no strong evidence that high ESG scores affect returns for top-

scoring firms. The model shows high explanatory power (R^2 = 0,947). 

● 5FE-BTM Portfolio: The ESG factor is positive and highly significant, 

suggesting that firms with low ESG scores significantly outperform those with 

high scores. This indicates that ESG criteria have a positive impact on returns 

in this portfolio, with the highest explanatory power (R^2 = 0,968). 

● 5FE-RND Portfolio: The ESG factor is positive but not significant, implying 

no strong evidence of ESG impact on returns in the randomly selected firms. 

The model has good explanatory power (R^2 = 0,893). 

Our findings demonstrate that the impact of ESG factors obviously varies 

across different portfolios. The significant positive ESG factor in the 5FE-

BTM portfolio supports the hypothesis that high ESG scores contribute 

positively to financial performance, highlighting the importance of ESG 

criteria in investment decision-making for certain portfolios. 

4.3 Alphas 

In the factor models we can use alpha to explain what can't be explained by the 

factors. As we want the factors to pick up most parts of our performance there 

will always be the unexplained bit captured by alpha. We therefore wish to see 

alpha decrease to have a better risk-adjusted return for our portfolio Elton 

(1996).  

Table 4.3a 
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The results of the regressions show us that alpha is decreasing for all portfolios 

when ESG is introduced as a factor except for the TOP ones. We are therefore 

able to better explain the random and bottom portfolios. As alpha increases for 

the top portfolio in both models there is some unexplained factor that well 

performing companies in terms of ESG score has that is not captured by our 

models. 

4.3.1 Implication of Alpha 

1. ESG as a Risk Factor: ESG factors are effectively capturing some of the 

risks-adjusted returns that were previously unexplained by the traditional 

factors in the Fama-French models. This suggests that ESG considerations are 

an important aspect of asset pricing and risk management. 

2. Market Efficiency: The integration of ESG factors might be leading to a more 

efficient market where fewer anomalies exist. As ESG factors become more 

mainstream, their impact is better understood and priced in by the market, 

reducing.  

4.4 ANOVA 

In terms of ANOVA all of the regressions show to be statistically significant 

meaning we have significant differences between the mean of our independent 

variables. This indicates a good fit to the data and that a significant portion of 

the variance in the dependent variable is explained by the factors included in 

the models. However, a statistically significant factor might not be 

economically significant (Howell, 2010). 
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5.0 Discussion 

Our analysis revealed that the impact of ESG integration varies across the 

different portfolios we created: 

1. BTM Portfolios: The ESG factor is highly significant and positively 

correlated with returns in the BTM portfolios. This indicates that firms with 

high ESG scores tend to significantly outperform those with lower scores in 

these value-oriented portfolios. This finding suggests that integrating ESG 

criteria can enhance the performance of portfolios focusing on undervalued or 

book-to-market strategies. 

2. TOP and RND Portfolios: In contrast, the TOP and RND portfolios show no 

significant impact from ESG scores. This suggests that the benefits of ESG 

integration may be more pronounced in specific types of portfolios, 

particularly those with a value-oriented approach rather than growth or random 

selection strategies. 

These findings show the potential for ESG factors to enhance portfolio 

performance, particularly in value oriented portfolios. For investors and 

portfolio managers, this underscores the importance of considering ESG 

criteria in their investment decision-making process, especially for long-term 

investments aimed at capturing value. 

5.1 Recent World Events 

Before looking into the discussion we must shed a light on the recent world 

events that have affected the financial markets in their own respective ways 

and how this may have an influence over the results, especially within the most 

recent years.  

Which have significantly impacted portfolio returns. The COVID-19 pandemic 

initially caused economic disruptions, leading to both volatility and declines in 

stock markets worldwide. Lockdowns and supply chain interruptions resulted 

in reduced earnings, affecting stock prices. Although markets have since 

rebounded, the effects of the pandemic continue to influence investor 

sentiment and economic stability. Central banks have responded to inflationary 



43 

pressures by increasing interest rates. Higher interest rates tend to reduce 

corporate profits and consumer spending, which can negatively affect stock 

prices although this has not been the case on average, but we have seen lower 

volume and more volatility in the markets. The ongoing war in Ukraine has 

created global economic uncertainties. It has disrupted energy supplies, 

particularly in Europe, causing spikes in oil and gas prices. This volatility 

affects various sectors, especially those reliant on energy, leading to 

fluctuating stock prices. Similarly, the conflict in Gaza has heightened 

geopolitical risks, which often lead to investor caution and reduced market 

liquidity, impacting returns. Taking this into consideration we can discuss the 

results of our analysis in the next chapter. 

5.2 Why is the BTM Portfolio Significant and the TOP Portfolio Not? 

To understand the significance of the BTM portfolio compared to the TOP 

portfolio, we have to examine the composition of the stocks within our two 

portfolios. 

5.2.1 BTM Portfolio Analysis: 

We see in Table 5.1.1, that the most common stocks in our BTM portfolio 

consists of companies from a broad spectrum of industries, many of which 

have significant environmental impacts through their operations and 

emissions. These companies are often referred to as "brown" stocks due to 

their reliance on fossil fuels, high emission levels, or lack of sustainable 

practices. Examples include companies in the oil and gas industry, shipping, 

and traditional industrial activities, often associated with significant carbon 

emissions. However, some companies in this portfolio, such as those in 

renewable energy, might initially appear ESG-focused but have shown 

substantial improvement in their ESG scores in recent times, suggesting a shift 

in focus when it comes to sustainability practices. 

Companies adopting ESG into their core values, may initially score low on the 

metrics to begin with but investors may see this as a sign to get in early as they 

can improve their overall ESG score over time and therefore receive the 
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premium of taking on some extra risk buying into the stock early as companies 

adopts better systems to report related to their ESG performance. 

It is also worth mentioning that the majority of the lowest ranking companies 

have not reported their ESG data consistently, hence forcing us to simulate a 

low score for them, in order to do our analysis, hence creating a reporting bias. 

Consequently, our analysis may be skewed due to the imputation of data for 

these companies, potentially affecting the accuracy and reliability of our 

findings. 

Table: 5.2.1a 

 

5.2.2 Top Portfolio Analysis: 

In contrast, the TOP portfolio consists of companies that are more likely to 

have integrated sustainability into their operations, leading to their 

classification as "green" stocks or ESG-friendly investments, as shown in 

Table 5.1.2. These companies, such as Equinor ASA, Norsk Hydro ASA, and 

SAS AB, have invested significantly in renewable energy projects, sustainable 

production processes, and transparent ESG reporting. Our ESG data also 

shows that they are more transparent and consistent in their ESG reporting, 

demonstrating a genuine commitment to sustainability, which allows the 

stakeholders to accurately monitor their progress. 
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Table: 5.2.2a 

 

5.2.3 Comparative Insights, Biases, and Conclusion for Reflection 

When examining the BTM companies, we observe significant positive 

developments in ESG scores, as illustrated in Graph 5.1.3.1. It is important to 

mention that this trend may introduce survivorship bias into our model, 

creating a misleading correlation with returns. Because, by focusing on 

companies that only have room to show improvement, given that the ESG 

scoring framework starts at 0 and only allows for upward movement, we risk 

overlooking the less successful or stagnant "brown" companies. This oversight 

can lead to skewed conclusions, emphasizing the performance of surviving or 

improved entities while neglecting those that did not improve or failed. To 

avoid drawing incorrect conclusions based on a subset of successful cases, it is 

important to be mindful of this, and adjust our analysis to account for the full 

spectrum of BTM companies. 

In contrast, the TOP companies have maintained relatively consistent ESG 

scores, as reflected in their ESG reports. Their ESG data also show more 

commitment to sustainability as they are more regular in their reporting. 

However, the TOP portfolio can because of this suffer from stability bias, as 

shown in Graph 5.1.3.2, which occurs when data remains relatively consistent 

over a long period, potentially obscuring the changes or effects expected. This 

can lead to underestimating the impact of certain variables or interventions, as 

the lack of variation in the data does not reflect the underlying dynamics. 
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Graph: 5.2.3a 

 

 

 

 

 

Graph: 5.2.3b 
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6.0 Limitations and Future Research 

6.1 Research Limitations 

Our research, while trying to be as comprehensive and true to nature as 

possible, does have certain limitations that can impact the generalizability and 

robustness of our results: 

6.1.1 Data Availability and Quality: 

 Like we have mentioned earlier in the paper, the study's reliance on ESG 

scores from companies listed on Oslo Børs presented challenges due to 

inconsistent reporting. Some companies have not reported ESG data 

consistently, necessitating the simulation of scores for analysis, which may 

introduce biases in the results. In order to address this, we simulated some of 

the ESG scores from the past, but this is explained more in depth in chapter 

3.1.2. 

6.1.2 Survivorship Bias:  

In the BTM portfolios, the focus on companies showing significant ESG 

improvements might lead to survivorship bias. Which could skew the results, 

emphasizing the performance of successful entities while overlooking less 

successful or stagnant companies. This is discussed more in depth in chapter 

5.2.3. 

6.1.3 Stability Bias in TOP Portfolios:  

The TOP portfolios' consistency over time may underestimate the impact of 

certain variables or interventions, as data variation was minimal. This could 

lead to a conservative assessment of the ESG factors' influence. This is also 

discussed and shown more visually in in chapter 5.2.3 
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6.1.4 Regional Focus:  

It is also important to remember that our study is limited to the Norwegian 

market, which may have unique regulatory and market dynamics, like for 

example subsidies and fees for respectively “green” and “brown” companies, 

hence making the findings not directly applicable to other regions without 

further validation. 

6.2 Implications of Our Findings and Future Work 

In this chapter we look at how our study has contributed to the literature and 

possibly the theories within ESG and portfolio performance, we also look at 

how further research can build on our contribution. 

6.2.1 Literature Contribution (For Theory) 

Enhanced Asset Pricing Models: The inclusion of ESG factors into the 

Fama-French models supports our theory that ESG considerations can be an 

important component of asset pricing. This aligns with the growing body of 

literature suggesting that ESG factors capture unique risks and returns not 

explained by traditional financial metrics. 

Market Efficiency: Our findings suggest that as ESG factors become more 

integrated into financial models, markets may become more efficient. The 

better understanding and pricing of ESG risks and returns could lead to fewer 

unexplained anomalies in asset pricing. 

6.2.2 Real world application (For Practice) 

Investment Strategies: Portfolio managers and investors should consider 

ESG in their investment strategies. Our results show that ESG can add value, 

especially for long term value investors. 

Risk Management: Including ESG in portfolio construction can improve risk 

management. By factoring in ESG risks, investors can build more robust 

portfolios that can withstand market volatility and other uncertainties. 



49 

Focus on Improvement: Investors should not only seek high ESG scores but 

also recognize companies showing significant improvement in ESG 

performance. These improvements can signal positive future returns and 

reduced risks. 

6.2.3 Future Research 

Longitudinal Studies: It would be interesting to see future research extend the 

analysis to other markets, and longer time periods, to validate the findings and 

explore the long-term impact of ESG integration on portfolio performance and 

risk. 

Sector-Specific Analysis: It could also be interesting to investigate the impact 

of ESG factors across different sectors, as this can provide more in depth 

insights. Certain sectors may exhibit stronger or weaker correlations between 

ESG performance and financial returns, like for example oil companies, with a 

perceived low ESG score, but high earnings. 

ESG Pillars: As ESG reporting standards evolve, future studies should 

incorporate more in depth and comprehensive ESG metrics. LSEG provides 

the score for the separate E,S and G dimensions, which would be a great 

addition to our model. Not only will this help us gauge the effect of ESG more 

precisely, but also help us see what dimensions are most effective and 

influential on the return.  

Regional Studies: Earlier in the paper we discussed the regional perspective 

of our idea and mentioned that returns may differ from regions/countries, 

future research could use our model to compare more countries up against each 

other, looking at Scandinavia compared to europe or comparing the 

scandinavian countries can help the field in understanding how regulatory 

differences affects returns within ESG. 
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7.0 Conclusion 

By analysing data from 2002 to 2022, we investigated the influence of ESG 

factors on various portfolios, revealing their role as a systematic risk factor in 

multi-factor investing. We are excited to see that our results proves to better 

understand the performance of our portfolios and this is what we found: 

7.1 Key Findings 

7.1.1 Performance Impact:  

We found that adding ESG scores to the Fama-French models generally 

improved performance, especially in the BTM (Bottom) portfolios. Our results 

show that companies with low ESG scores outperform those with higher 

scores, especially if you’re a value investor. The BTM portfolios which are 

often made up of companies initially labeled as “brown” showed a strong 

positive correlation between high ESG scores and returns. So ESG scores can 

enhance performance, and integrating ESG can give you better risk adjusted 

returns.  

7.1.2 Risk Characteristics:  

We also find evidence that the inclusion of ESG factors can influence the risk 

characteristics of the portfolios. We see that the ESG portfolios exhibit higher 

R-squared values than the random RND portfolio, indicating a better model fit 

and risk explanation when ESG factors were deliberately included. This 

suggests that ESG considerations are relevant for portfolio risk, particularly for 

portfolios with lower ESG scores. By integrating ESG factors, the risk 

associated with poor ESG performance can be mitigated, enhancing the overall 

stability and resilience of the portfolio. 
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7.2 Answering the Research Question 

How does ESG score integration affect the performance and risk 

characteristics of portfolios constructed using Fama-French factor models in 

the Norwegian market? 

Our research concludes that integrating ESG scores into the Fama-French 

factor models significantly affects both the performance and risk 

characteristics of portfolios in the Norwegian market. ESG integration 

generally leads to improved portfolio performance, particularly in value 

oriented BTM portfolios, where low ESG scores correlate with higher returns. 

Additionally, ESG factors contribute to better risk management by enhancing 

the explanatory power of the models, thereby providing a more comprehensive 

understanding of portfolio risks. These findings underscore the importance of 

ESG considerations in modern investment strategies, highlighting their role in 

achieving superior risk-adjusted returns and more resilient portfolios.  

To answer our secondary hypotheses, we did see an improvement in the 

returns created when implementing ESG factors compared to a portfolio where 

this was not considered. This was not a shocking finding as we have seen 

multiple papers find the same results, but it is important to note that this 

applies to the Norwegian markets isolated as well. The other secondary 

hypothesis was that ESG scores positively correlate with company valuation 

metrics, meaning that we believed that companies that actively reporting on 

ESG metrics would be valued higher either in general or towards the future. 

Our models found that the lower end ESG portfolio (bottom) proved to be the 

best performing in both the 3 (4) factor and 5 (6) factor model which proves 

that the hypotheses were right, and that companies that take ESG into 

consideration for their reporting does perform better in the stock markets and 

their valuation is therefore increased and positively correlated with ESG 

scores. 
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Summary Output 3-Factor Top Portfolio: 

 
 

Summary Output 3-Factor Bottom Portfolio: 

 
 

Summary Output 3-Factor Random Portfolio: 
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Summary Output 3-Factor ESG Top Portfolio: 

 
 

Summary Output 3-Factor ESG Bottom Portfolio: 
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Summary Output 3-Factor ESG Random Portfolio: 

 
 

Summary Output 5-Factor Top Portfolio: 
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Summary Output 5-Factor Bottom Portfolio: 

 
 

Summary Output 5-Factor Random Portfolio: 
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Summary Output 5-Factor ESG Top Portfolio: 

 
 

Summary Output 5-Factor ESG Bottom Portfolio: 
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Summary Output 5-Factor ESG Random Portfolio: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


