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ABSTRACT 
 
We study the effect of materiality and immateriality on high and low investments. 

Using the SASB mapping, we obtain materiality and immateriality scores for S&P 

500 companies by industry sectors. We separate firms into high and low 

investment according to their rankings of residuals and conducted Fama-Macbeth 

calendar-time regression to verify the performance of including materiality and 

immateriality in firm analysis. We obtained that high investments on material 

sustainability issues are more value attracting while high investments on 

immaterial sustainability issues are value distracting. Furthermore, we also 

examined the investment performances on all sustainability issues. The results 

signal needs of further enhancing sustainable activities within firms to make it 

more value attracting.   

 

 

ACKNOWLEDGEMENT 
 

This Master thesis is accomplished by great help and guidance from our 

supervisor, Professor Bruno Gerard from the Institute of Finance, BI Norwegian 

Business School.

10240831020979GRA 19703



Master Thesis 2020 

 

III 

III 

Table of Contents 

ABSTRACT ........................................................................................................... II 

ACKNOWLEDGEMENT ..................................................................................... II 

Table of Contents .................................................................................................. III 

List of Abbreviations ............................................................................................... 1 

List of Figures, Tables & Equations ........................................................................ 2 

1. Introduction and motivation ............................................................................ 3 

1.1. Introduction ............................................................................................. 3 

1.2. Motivation ............................................................................................... 4 

1.3. Hypotheses .............................................................................................. 5 

2. Literature Review ............................................................................................ 6 

3. Theory ............................................................................................................. 9 

3.1. Definition of Socially Responsible Investment (SRI) ............................... 9 

3.2. Materiality and Immateriality ............................................................... 11 

3.3. Links between Materiality and Value Creation ..................................... 11 

3.4. SASB Materiality Guidance .................................................................. 12 

4. Fama – Macbeth Two-Steps Regressions ..................................................... 14 

5. Data and Sample ............................................................................................ 16 

5.1. Sample Construction ............................................................................. 16 

5.2. Aggregated Material and Immaterial ESG data ................................... 17 

6. Portfolio Construction ................................................................................... 20 

6.1. Calendar-Time Portfolio Returns .......................................................... 20 

6.2. Residual Formation ............................................................................... 20 

7. Analysis and Results ..................................................................................... 22 

10240831020979GRA 19703



Master Thesis 2020 

 

IV 

IV 

7.1. Summary Statistics and Correlation of the portfolio ............................ 22 

7.2. Results from Fama-Macbeth Regression .............................................. 25 

7.3. Robustness Test ..................................................................................... 27 

7.4. Results Discussion ................................................................................. 28 

8. Conclusion ..................................................................................................... 31 

9. References ..................................................................................................... 33 

APPENDIX .............................................................................................................. i 

A.1. SASB Materiality MAP .................................................................................... i 

A.2. NAISC Industry Score .................................................................................... iii 

A.3. Final Mapping ................................................................................................ iv 

A.4. Summary Statistics and Correlation of the Material -, Immaterial Index, and 

Firm Characteristic .................................................................................................. v 

A.5. Summary Statistics and Correlation of Eq. 9 and 10 Chpt. 6.2 ...................... vi 

A.6. Multivariate Regression Results of Eq.9 and Eq.10. ..................................... vii 

A.7. Fama-Macbeth Two-Pass Regression Results ............................................. viii 

 

10240831020979GRA 19703



Master Thesis 2020 

 

1 

1 

List of Abbreviations 
 

CAPEX: Capital Expenditure 

CFP: Corporate Financial Performance 

CSR: Corporate Social Responsibility 

ESG: Environment, Social and Governments 

HML: High minus Low 

LIQ: Liquidity 

MTB: Market-to-Book ratio 

PPE: Property, Plant and Equipment 

P/E: Price-to-Earnings ratio 

ROA: Return on Assets 

ROE: Return on Equity 

R&D: Research and Development 

SG&A: Selling, General and Administrative expense 

SMB: Small minus Big 

SRI: Socially Responsible Investment 

UMD: Up minus Down also referred as MOM (momentum) 

  

10240831020979GRA 19703



Master Thesis 2020 

 

2 

2 

 

List of Figures, Tables & Equations  
 
List of Figures  

 

Figure 1: ESG Subcatgories (Refinitv (2020)) ...................................................... 10 

Figure 2: Relative return of companies drawn from (Khan et. el. (2016)). .......... 11 

Figure 3: SASB Materiality Framework (SASB,2020). ....................................... 12 

Figure 4: ESG Data Weights. ................................................................................ 18 

 

List of Tables 

 

Table 1: Sample Composition and Frequency by Sector ...................................... 16 

Table 2: Summary Statistics of the Regression Parameters .................................. 22 

Table 3: Correlations Matrices of the Regression Parameters. ............................. 23 

Table 4: Fama-Macbeth Regression. ..................................................................... 26 

Table 5: Robustness Test ....................................................................................... 28 

 

List of Equations 

 

Equation 1 ............................................................................................................. 14 

Equation 2 ............................................................................................................. 14 

Equation 3 ............................................................................................................. 15 

Equation 4 ............................................................................................................. 15 

Equation 5 ............................................................................................................. 15 

Equation 6 ............................................................................................................. 15 

Equation 7 ............................................................................................................. 18 

Equation 8 ............................................................................................................. 20 

Equation 9 ............................................................................................................. 20 

Equation 10 ........................................................................................................... 20 

Equation 11 ........................................................................................................... 20 

 

 

 

 

10240831020979GRA 19703



Master Thesis 2020 

 

3 

3 

 

1. Introduction and motivation 
1.1. Introduction  

 
As the outbreak of coronavirus globally, various industries were exposed to this 

pandemic, revealing the importance of corporate values and prompting 

coordination and collaboration within or cross-sectionally. Beside the classical 

firm characteristics such as ROE and P/E, Environmental, Social and Government 

(ESG) factors have also been discussed these years and shown their power of 

influence in companies’ performance and investors’ strategies construction. 

 

Investors who take corporate ESG risks into consideration can improve returns 

and value creation is now rapidly spreading all over capital markets in the world. 

As for the widely recognized view that climate changes and economic 

globalization, in O’Brien’s paper, they introduce a new concept of “Double 

Exposure” as a framework for examine the simultaneous impact of climate change 

and economic globalization. According to this concept, certain regions, sectors, 

ecosystems and social groups will be confronted both by the impact of climate 

change and by the consequence of globalization (O'Brien & Leichenko, 2000). 

Recently, corporate social responsibility and stakeholder capitalism are of 

increased significance for identifying companies with likely sustainable growth. 

From corporate aspect, evidence shows that current efforts to increase 

organization’s impact on society are effective at improving disclosure quantity 

and quality as well as corporate value. Collectively, no matter from global 

economy aspect or corporate development aspect, the effect of responsible 

investment on economy development and the significance of adapting ESG score 

into firm-value analysis are unignorable. (Ioannou & Serafeim, 2011)  
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1.2. Motivation  
 
Corporate Social Responsibility (CSR), green investments, and sustainability have 

rapidly raised awareness in the recent time. Publicity has wildly acknowledged 

that it can help firms to create values and increase growth. According to the 

United Nations’ “Principles for Responsible Investment” (UNPRI); “As 

institutional investors, we have a duty to act in the best long-term interests of our 

beneficiaries. In this fiduciary role, we believe that environmental, social and 

corporate governance (ESG) issues can affect the performance of investment 

portfolios.”. As a result of the statement, we also want to gain more insight within 

CSR and ESG as we believe that “green finance and investments” will raise more 

importance in the market and within industries in the coming times.  

Our motivation also draws from Khan’s paper (Khan, Serafeim, & Yoon, 2016) 

where they studied the correlation between materiality investments and corporate 

sustainability. Their research showed a clear understanding within sustainable 

impact on investments. Hence, we want to conduct the same hypothesis and 

review their conclusion on a different market.  

In addition, many investors believed that the development of responsible 

investment will affect the maximization of shareholder values irrespective of 

environmental or social impacts, or broader governance issues (Kell, 2018). Even 

though this theory is still existing, the evidence that ESG issues have financial 

implications has been grown and embraced by more and more institutional 

investors. In order to focus on the link between ESG activities, stock returns and 

firm value, our emphases would be put on the examination of the relationship 

between ESG scores and financial performance of firms listed in S&P 500 index.  

 

  

10240831020979GRA 19703



Master Thesis 2020 

 

5 

5 

 

1.3. Hypotheses  
 
Our hypotheses are based on the results indicated in Khan’s paper which are;  

 

1. Firms with high residual changes on material sustainability topics 

outperform firms with low residual changes on these topics.  

2. Firms with high residual changes on immaterial sustainability topics do 

not outperform firms with low residual changes on the same topics. 

 

Based on our hypothesis, this thesis is going to test and compare the following 

sets of portfolios: 

 

• Portfolios constructed based on “material” ESG scores 

• Portfolios constructed based on “immaterial” ESG scores   

• Portfolios constructed based on the total aggregated ESG scores.  
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2. Literature Review   
Empirical studies on the relationship between ESG and firm future performance 

have been done so far. The results can be roughly divided into two groups. One 

viewpoint is that around 90% of studies find a nonnegative ESG–CFP (corporate 

financial performance) relation. Researchers say that ESG analysis should be built 

into the investment process of every serious investors, and more importantly, into 

the corporate strategy for every company that cares about shareholder values 

(Fulton, Kahn, & Sharples, 2012). Other researches pointed out that ESG 

information benefits companies by providing superior risk-adjusted return. For 

instance, Edmans in a study of hundred best companies that employees want to 

work for in the USA, reports that high employee satisfaction is to be associated 

with positive risk-adjusted returns at a statistically significant level (Edmans, 

2011). Also, research on different dimension of ESG shows that equity portfolios 

with high scores on eco-efficiency score higher risk-adjusted returns than 

portfolios with lower scores on same criteria (Derwall, Guenster, Bauer, & 

Koedijk, 2005). Firms with high social capital, as measured by corporate social 

responsibility (CSR) intensity, have stock returns higher than firms with low 

social capital during financial crisis period (Lins, Servaes, & Tamayo, 2017). In 

addition, some studies also suggest that CSR acts as insurance against 

idiosyncratic firm‐specific legal risk (Godfrey, Merrill, & Hansen, 2009). 

  

The above-mentioned studies strongly correlate with our belief and the latter 

analysis around the relationship between corporate´s sustainable activities and 

their financial performances. However, there are also studies suggesting that 

socially responsible investing does not yield significant positive risk-adjusted 

returns (Galema, Plantinga, & Scholtens, 2008; Renneboog, Ter Horst, & Zhang, 

2008). From the test run by Aupperle, Carroll and Hatfield, they found that 

varying levels of social orientation were not found to correlated with performance 

differences (Aupperle, Carroll, & Hatfield, 1985). According to (Revelli & 

Viviani, 2015), there is no evidence suggesting stable or consistent effect of 

having responsible investment on the corporate financial performance. 

Particularly, some researchers have doubts for the general effect including its 

measurement and durability (Orlitzky, 2013).  
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As stated by Marc Orlitzky, he holds the opinion that CSR is not systematically 

correlated with companies’ economic fundamentals. There is even evidence that 

investing in “irresponsible” stocks, such as tobacco, gambling and alcohol, might 

result in extra-financial returns (Hong & Kacperczyk, 2009). From the aspect of 

investors, Kempf and Osthoff suggest that mutual funds engaged in ESG 

investing charge higher expense ratios which may be one of reasons making ESG 

investing less attractive to investors (Kempf & Osthoff, 2008). 

  

We assume that the differences in conclusion might derive from differences in the 

methodologies and data samples. Derwall’s paper focuses on the economic value 

a company creates relative to the waste it generates. They constructed two 

mutually exclusive stock portfolios with distinctive eco-efficiency characteristics 

from 1995-2003 and concluded that the high-ranked portfolio providing 

substantially higher average returns than its low-ranked counterpart (Derwall et 

al., 2005). Respectively, Karl focuses on the impact of social capital on firm 

performance during a shock to trust. By gathering CSR rating data from MSCI 

ESG database 2008 to 2009, they include 1,673 largest U.S. companies excluding 

non-CSR remit companies. They employ various regression models, such as 

baseline regression models, Fama-French three-factor model plus the momentum 

factor (Carhart, 1997), to obtain the result that higher CSR ratings performed 

significantly better during the crisis (Lins et al., 2017). As for examining the 

relationship between corporate social responsibility and shareholder value, 

Godfrey test the influence of insurance-like property of CSR activity from 1993 -

2003, they find that participation in institutional CSR activities provides an 

insurance-like benefit, while those technical CSRs participation do not yield such 

benefits (Godfrey et al., 2009).  

  

Most of the previous papers focus on the relationship between CSR activities and 

financial performance with huge data sample. In our research, we will only 

conduct the research on the S&P 500 index that has a much smaller sample size 

due to data limitations and access. This might affect our conclusion, and later, 

perspective on our above-mentioned belief.  
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In addition, on the contrast of supporting a positive relationship between SRI and 

expected return, according to Galema (Galema et al., 2008), this conclusion might 

be due to a misinterpretation of the risk-adjusted performance measures, which 

mainly arises from two possible errors. The first error is related to wrongly using 

regression model included risk factor such as Fama-French model (1992). 

Another error relates to the use of aggregate measures of SRI which may 

confound existing relationships between individual dimensions of SRI and returns 

(Galema et al., 2008). With this concern considered, we will conduct our research 

with the Fama-Macbeth regression model as it is a better alternative to panel data 

due to our smaller sample size. 
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3. Theory  
3.1. Definition of Socially Responsible Investment (SRI)  

 
Socially responsible investment (SRI) is an investment strategy that aims high 

returns while maintaining certain ethical regulations. The regulations should 

ensure that the funds or portfolios being invested on, have positive social impacts. 

How much weights investors should put on the ethical regulations depends on 

their individual investment aspects and ambitions. (Chen, 2020) 

 

Traditionally, SRI is about eliminating investments on corporates that produce or 

sell addictive substances such as alcohol and tobacco in favor for corporates that 

are engaged in social justice (Chen, 2020). By the 1990s, the SRI emphasis started 

to cover more areas such as human rights violations and global labor standards. 

Until the recent decade, SRI also starts to involve corporate governance and 

climate change actions. As SRI is growing, there is needs of SRI indices that 

provide exact information regarding social, environmental and corporate 

governance behavior (Hill, Ainscough, Shank, & Manullang, 2007). These needs 

gave the foundation of important SRI indices such as; Corporate Social 

Responsibility (CSR) and Environmental, Social and Governance (ESG) indices 

(Fatemi, Glaum, & Kaiser, 2018). 

 

According to (Gerard, 2018), “CSR encompasses the first two elements of ESG, 

the environmental and the social conduct of the firm. ESG combines the 

environmental and social impact of the firm with its corporate governance 

performance. Hence ESG is CSR plus Governance.” In general, CSR describes a 

company´s positive impact on its employees, consumers, the environment, and the 

community. ESG describes the same corporate activities, but at a more precise 

measurement using classified issues known as ESG pillar score (Solutions, 2019). 

There are three ESG pillar scores that summarize ten ESG activities within a 

company based on publicly reported information. Together, they produce a final 

ESG score that reflect the company´s ESG performance and commitment 

(Refinitiv, 2020). Figure 1 shows the 10 ESG subcategories and their 

corresponding pillar category.  
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Figure 1: ESG Subcatgories (Refinitv (2020))  

 

Furthermore, there are four main ESG investment strategies (Reuters, 2019):  

 

- Ethical – Avoidance of companies with unethical activities.  

- Positive – Encouragement of positive contribution to sustainable 

development.  

- Governance and Engagement – Constructive dialogue between fund 

manager and companies to improve environmental and social 

performance.  

- Integrated Analysis – Integrating analysis of environmental and social 

issues into financial analysis.  
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3.2. Materiality and Immateriality 

“Materiality is the principle of defining the social and environmental topics that 

matter most to businesses and stakeholders. It can be considered as a strategic 

business tool with implications beyond corporate responsibility or sustainability 

reporting”(KPMG, 2017). In other words, materiality represents the social, 

economic, and environmental impact on a company´s value creation short-term 

and long-term. It describes how information around the above-mentioned topics 

are of importance for a company´s shareholder to buy, sell, or hold a security. On 

the other hand, the information that are less of importance for shareholder´s 

actions, is called immateriality. The classification of importance within the 

information reported and gathered, depends on the perspective of individual 

shareholders. Hence, materiality and immateriality are seen as entity specific; 

what is materiality and immateriality are different for each industry and amongst 

individual companies within that industry (Kim & Lee, 2020).  

 

3.3. Links between Materiality and Value Creation 

According to (Khan et al., 2016), companies with greater materiality within a 

certain industry-specific category tend to have better future performance and 

value creation than those that are not within the same category. Companies with 

the high scoring on the materiality issues and low scoring on the immateriality 

issues have the best future performance and annualized returns. Figure 2 

summarizes the relative return of companies that have high scoring in material 

issues and low scoring in immaterial issues captured by Russell Investments 

through Khans research paper (Investments, 2018).  

 
Figure 2: Relative return of companies drawn from (Khan et. el. (2016)). 
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Furthermore, an expanded research done by (Investments, 2018) also suggest the 

same conclusion about the links between materiality and a company´s 

performance. They conclude that materiality does matter for a company´s 

performance in terms of value creation and that it is a better predictor of return. 

However, we should keep in mind that findings within this relationship are still 

limited, thus we shouldn’t acknowledge it as hundred percent. According to 

(Gerard, 2018), a weakness of many of the studies is that there is a large number 

of alternative measurements of materiality using certain SRI indices with better 

variations in specificity and informativeness.  

 

3.4. SASB Materiality Guidance 

 

Sustainability Accounting Standard Board´s (SASB) Industry-level guide is an 

efficient tool to classify entity-specific material and immaterial issues. See 

appendix A for its industry level-guide map. There are also subcategories for each 

individual industry that one can look further into through their homepage. SASB´s 

materiality map identifies sustainability issues that are likely to affect the financial 

or operating performance of companies within a company (SASB, 2020). As of 

April 2020, the materiality map covers the following industries: Consumer goods, 

Extractives & Minerals processing, Financial, Food and Beverage, Healthcare, 

Infrastructure, Renewable resources and Alternative energy, Resource 

transformation, and Transportation. The materiality standards are constantly 

updated through the following project-based model:  

 

 
Figure 3: SASB Materiality Framework (SASB,2020). 

This model provides SASB the ability to respond to regulatory changes and also 

addressing broader issue-themes. In addition, the project-based model follows its 

sustainability frameworks within the following dimensions:  
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Environment, Social Capital, Human Capital, Business model and Innovation, and 

Leadership and Governance (SASB, 2020). Within these dimensions, there are 26 

general issue subcategories. See Appendix A.1. for the general overview and 

subcategories of the framework dimensions.  
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4. Fama – Macbeth Two-Steps Regressions 
 

The Fama-Macbeth regression is a two-stage test to estimate parameters for 

asset pricing models. (Fama & Macbeth, 1973) derived this approach based on 

the monthly percentage returns for common stocks listed on NYSE within the 

period of January 1926 to June 1968. In the first stage, the first four years of 

monthly returns are used to estimate the market betas and other risk factors(C. 

Brooks, 2014). Assume n monthly returns and m 𝛽-factors, then by running n 

regressions, the betas will be conducted as follow (EViews, 2014):  
 

Equation 1 

𝑅!,# =	𝛼! + 𝛽!,$!𝐹!,# +⋯+ 𝐵!,$"𝐹%,# + 𝜖!,#	, 𝑡 = 1…𝑇	

⋮ 

𝑅%,# =	𝛼& + 𝛽&,$!𝐹!,# +⋯+ 𝛽&,$",𝐹%,# + 𝜖&,# , 𝑡 = 1…𝑇 

 

Where,  

𝑅',#= return of the portfolio i at time t.  

𝐹(,#= factor j at time t (m = total).  

𝛽',$"= factor exposures.  

 

Hereafter, in the second stage, the estimated market betas are used as the 

independent variables in a set of monthly cross-sectional regressions for the 

following four years. It rolls over to the next four years until the end of the 

sample period is reached (C. Brooks, 2014).  Assume T cross-sectional 

regression of the returns for the whole period T on the m estimates of 𝛽-

factors obtained from stage one (now as 𝛽"). We can now obtain the exposure 

of the n returns to the m 𝛽-factor loadings over time as follow (EViews, 

2014):  
 

Equation 2 

𝑅',! = 𝜆!,) + 𝜆!,!𝛽2',$! +⋯+ 𝜆!,%𝛽2',$" + 𝜖',!, 𝑖 = 1…𝑛 

⋮ 

𝑅',* = 𝜆*,) + 𝜆&,!𝛽2',$! +⋯+ 𝜆&,%𝛽2',$" + 𝜖',!, 𝑖 = 1…𝑛 

 

Where, 𝑅',#is the return of the portfolio i at time t.  
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In the end, the T cross-sectional regressions are averaged to a single regression of 
n portfolio returns against m 𝛽-factors with length n:  

 
Equation 3 

𝐸(𝑅') = 𝜆*,) + 𝜆!𝛽2',$! +⋯+ 𝜆%𝛽2',$" + 𝜖',!, 𝑖 = 1…𝑛 

Where, 𝐸(𝑅') is the average return over time T. 𝛽2 is the 𝛽-factor obtained from stage one 

 

In order to test the significances of the Fama-Macbeth models, a t-test is 

conducted with the following t-ratio that follows a t-distribution with 𝑇!"# −

1	degrees of freedom in finite samples (C. Brooks, 2014): 

 
Equation 4 

8𝑇$+,𝜆-9
𝜎-;

 

Where,   

𝑇$+, = number of cross-sectional regressions passed down from the second stage.  

𝜆-9  = the average lambdas from all the estimated period through the second stage cross-

sectional regressions:  

 
Equation 5 

𝜆-9 =
1

𝑇$+,
< 𝜆-,.=
*#$%

#/!

,					𝑗 = 1,2,3,4 

𝜎-;  = the standard deviation:  

 
Equation 6 

B
1

𝑇$+, − 1
	 < (𝜆-,.=
*#$%

#/!

− 𝜆-9)^2 

 

According to (Fama & Macbeth, 1973), the t-statistic is valid when the 

distributions of the monthly average regression coefficients are assumed to be 

normal. However, one should be aware of thick tails and non-normal 

symmetry within these distributions.   
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5. Data and Sample 
5.1. Sample Construction  

 
We gathered data of all S&P 500 public companies from Thomson Reuters Eikon 

databases for the years from 2005-2019. We used NAICS industry – and 

subsector codes (Appendix A.2.) to identify the companies we want to include in 

the analysis. We remove the financial sector from our sample due to the extensive 

amount of government support given to the sector, making its sustainable 

classification difficult1. By additional elimination of companies with unidentified 

ESG data, our sample was left with 337 companies. Table 1 shows the final 

sample composition.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Sample Composition and Frequency by Sector 

 
1 Lins, Karl V, Servaes, Henri, & Tamayo, Ane. (2017). Social Capital, Trust, and Firm Performance: The Value of Corporate 
Social Responsibility during the Financial Crisis. The Journal of Finance, 72(4), 1785-1824. 
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In addition to ESG data, we also collected the following data for our sample 

companies: monthly total return, return on asset (ROA), leverage, market to book 

ratio (MTB), size, market capitalization, research and development expenditures 

over sales (R&D), capital expenditures over PPE (CAPEX), sales, general, and 

administrative expenses over sales (SG&A), bid-ask spread, and return on equity 

(ROE). A more in-depth description of the collected data will be presented in the 

latter sections.  

 

5.2. Aggregated Material and Immaterial ESG data 

 
Thomson Reuters EIKON ESG scores are updated weekly and portrayed as an 

annual score2. In order to construct the materiality and immateriality ESG score, 

we need to gather the ESG pillar score of the samples for the sample period 

through Thomson Reuters Eikon. Each 10 subcategories of EIKON ESG data 

(Figure 4) have their own pillar score. The following steps are used to arrive to the 

material and immaterial ESG score for the sample when the pillar scores are 

gathered:  

 

1) The SASB materiality map has a total of 26 general issue subcategories 

within the dimensions (Appendix A.3.). We need to map these 26 issue 

subcategories to the 10 subcategories3 of the EIKON ESG data. For 

example, GHG emissions, waste and hazardous material management, and 

air quality from the SASB maps to the emission category in the EIKON 

ESG data. See Appendix A.3. for our final mapping.  

 

2) For each industry, we obtain the proportion of materiality and 

immateriality according to SASB and our mapping from A.3.4. An 

 
2 The ESG score of a company are generated through annual reports, company websites, CSR reports, Stock exchange fillings, and 

news sources that are changing dynamically. Hence, it is necessarily to have frequent updates to maintain the most correct ESG 

score. https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/esg-scores-methodology.pdf 
3 We later denote subcategories as “Item”. 
4 For simplicity, issues likely to be material for more than 50% and less than 50% of the industries are considered as material, the 

rest as immaterial.  
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example; Apparel, Accessories & Footwear, 2/3 of item 3, 1/3 of item 7, 

1/5 item 8, and 1/3 of item 10, are material.  

 

3) The aggregated ESG score is obtained by multiplying the proportion 

obtained from step 2, the ESG pillar score of each item, and the ESG item 

weight scores (Figure 3) together and sum it up for all items for each 

company each year. One for materiality and one for immateriality: 

 
Equation 7 

𝐴𝑔𝑔𝑒𝑟𝑔𝑎𝑡𝑒𝑑	𝐸𝑆𝐺	𝑠𝑐𝑜𝑟𝑒#,'

= < 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙	(𝐼𝑚𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙)𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛&,' ∗ 𝑃𝑖𝑙𝑙𝑎𝑟&,',# ∗ 𝑤&

!)

&&'("/!

	 

 
Where, 𝑃𝑖𝑙𝑙𝑎𝑟!,#,$		is the pillar score for each item, each company, each sample period. 𝑤!is the 

weighted average score for each item. 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙	(𝐼𝑚𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙)𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛!,# is the proportion of 

materiality (immateriality) for each item in each company.  

 

For total aggregated ESG score, we simply sum up the aggregated material- and 

immaterial score for each item, each company, and each sample period. Although 

the total aggregated ESG score is not a major focus on our thesis, we will still 

construct a total index portfolio later in the research for performance comparison 

purposes at the end.  

 

 
Figure 4: ESG Data Weights.5 

 
5 Source: 23.03.2020  http://zeerovery.nl/blogfiles/esg-scores-methodology.pdf 
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Appendix A.4. shows the summary statistics and correlation of the aggregated 

material and immaterial ESG scores, and the firm characteristics parameters 

mentioned in Chapter 5.1.  
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6. Portfolio Construction 
6.1. Calendar-Time Portfolio Returns 

 
Our research focuses on the relation between changes in sustainability 

investments to changes in the stock prices. We adopt the Fama-Macbeth Two-

Pass regression approach to examine the following relations with the historical 

stock returns according to the top and bottom quintile in the residual index, Fama-

French three-factors (Fama & French, 1993), the liquidity factor according to 

(Pstor & Stambaugh, 2003), and the momentum factor according to (Carhart, 

1997)  : 

 
Equation 8 

𝑅',# − 𝑅𝑓# =	𝛼',# + 𝛽%0#,'(𝑅%1203# − 𝑅𝑓#) + 𝛽4+,,'𝑆𝑀𝐵# + 𝛽5+6,'𝐻𝑀𝐿# + 𝛽7+8,'𝑀𝑂𝑀#

+ 𝛽69:,#𝐿𝐼𝑄# + 𝜀',#	 

 

Where,  R<,= − Rf=	 = Monthly excess return. β>?@,<, βAB=,<, βC?D,<βE?F,<βDGH,= are betas for Market, 

SMB, HML, MOM and LIQ factors respectively for portfolio i at t month. α<,=, ε<,=	are intercept and 

the error term of the model for portfolio i at t month respectively.  

 

6.2.Residual Formation 
 
The Total-, Materiality- and Immateriality index portfolios are constructed each 

year by ranking firms’ performances according to the top and bottom quintile with 

the residuals estimated from the following multivariate regression models 

between the changes in materiality data and firm characteristics (Khan et al., 

2016); 
Equation 9 

∆𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙'# = 𝑏! + 𝑏I∆𝑆𝑖𝑧𝑒'# + 𝑏J∆𝑀𝑇𝐵'# + 𝑏K∆𝑅𝑂𝐴'# + 𝑏L∆𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒'# + 𝑏M𝑅&𝐷'#
+ 𝑏N∆𝐴𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔'# + 𝑏O∆𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝'# + 𝑓P + 𝑒',# 

Equation 10 

∆𝐼𝑚𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙'# = 𝑎! + 𝑎I∆𝑆𝑖𝑧𝑒'# + 𝑎∆𝑀𝑇𝐵'# + 𝑎K∆𝑅𝑂𝐴'# + 𝑎L∆𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒'# + 𝑎M𝑅&𝐷'#
+ 𝑎N∆𝐴𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔'# + 𝑎O∆𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝'# + 𝑓P + 𝑒',# 

Equation 11 

∆𝑇𝑜𝑡𝑎𝑙	𝐼𝑛𝑑𝑒𝑥'# = 𝑎! + 𝑎I∆𝑆𝑖𝑧𝑒'# + 𝑎∆𝑀𝑇𝐵'# + 𝑎K∆𝑅𝑂𝐴'# + 𝑎L∆𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒'# + 𝑎M𝑅&𝐷'#
+ 𝑎N∆𝐴𝑑𝑣𝑒𝑟𝑡𝑖𝑠𝑖𝑛𝑔'# + 𝑎O∆𝐼𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝'# + 𝑓P + 𝑒',# 
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Where,  

Material (Immaterial) index = Calculated according to Chpt. 5.2, Eq. 7; Total Index = Sum of 

material and immaterial indexes calculated according to Chpt.5.2. Eq.7; MTB = Market to Book 

ratio: ROA = Return on asset; Size = Natural logarithm of year-end market capitalization ; 

Leverage = Long-term debt + current debt over the average of total assets of the current and 

previous year; R&D = Research and development expenditures over sales; Advertising intensity = 

Advertising expenses over sales; Institutional Ownership = The percentage of shares held by 

institutional investors; 𝑓P = sector/industry fixed effects.  

 

According to (Khan et al., 2016), using residual as the ranking parameter ensure 

mitigation concerns about firm characteristic correlation as well as isolation of the 

unexpected level of sustainability investments. Due to our limited access of data, 

we failed to find data of Advertising intensity and Institutional ownership, hence 

we replaced these with return of equity (ROE) to represent the profitable 

performance of shareholder´s equity. Appendix A.5. shows the summary statistics 

and correlation of the parameters from Eq. 9, 10 and 11 as well as their regression 

results (Appendix A.6.).  

 

Looking at the adjusted R-square, for the changes of material index, we obtain the 

adjusted R square to be 0.22 %. While when we take all characteristics but no 

industry fixed effect into model construction, we have a similar adjusted R-square 

as in (a). With the decreased number of factors included in our regression model, 

where the only independent variable is the industry fixed effect, the adjusted R- 

square decreased to nearly zero in changes of material Index. This result shows 

that no matter the firm belongs to which industry, the criteria we consider when 

selecting good and bad firms is whether it is one of good portfolio firms with high 

investment in ESG among firms with similar characteristics. However, when we 

look at the changes of immaterial index, we cannot obtain the same conclusion 

since the adjusted R-square for these three models are all nearly zero. There is no 

obvious evidence shows that industry effect is matter or not when we select good 

or bad firms from the immaterial index. In the changes of total index, even though 

the adjusted R-square of (a) and (b) is similar (-0.2%), they are all lower than that 

of model which the only explanatory variable is the industry fixed effect. It 

signals that in selecting firms from total index, only the industry factor matters, 

and other characteristics cannot explain the performance of a firm very well. 
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7. Analysis and Results 
7.1. Summary Statistics and Correlation of the portfolio  

 
We formed four portfolios consisting of a high and low investment portfolio for 

each of the sustainability issues according to the top and bottom quintile of the 

residuals estimated from Eq.9 and Eq. 106. Table 2 and table 3 shows the 

summary statistics and correlation of the parameters: SMB, HML, Liquidity-, 

Momentum factor, and Excess Return (EW and VW). These parameters will be 

used in the final analysis using the Fama-Macbeth procedure (Chapter 4). Further 

into the report, we will refer the SMB-, HML-, Liquidity-, Momentum factor, and 

the market excess return as the explanatory variables for the regression analysis.  
Table 2: Summary Statistics of the Regression Parameters 

 

 
6 Two additional portfolios for Eq. 11 Chapter 6.2 are also made for all sustainability issues for the final comparison 
(chpt.7.2).  
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Table 3: Correlations Matrices of the Regression Parameters. 
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In Panel A, equal-weighted excess return always has positive correlation with 

each of the explanatory parameters. Within the correlation, it is nearly zero 

correlations with the HML- and the momentum (MOM) factor. which are 0.001 

and 0.003 respectively. While for value-weighed excess return, it is both 

negatively correlated with the HML- (-0.03) and the MOM factor (-0.01). 

Different scenarios are shown in the low investment table (Panel B), excess return 

of equal-weighted portfolio is negatively correlated with the HML - (-0.016) and 

the Momentum factor (-0.009). As for the value-weighted excess return in low 

investment portfolio, it is only negatively correlated with the HML factor, which 

is -0.05. Among all the factors, excess returns always have highest correlation 

with market premium no matter in high or low and equal- or value-weighted 

investment portfolio. 

 

For variables exhibited in high investment analysis (Panel C), excess return of the 

equal-weighed portfolio is positively correlated with all the factors except for 

MOM. Among them, the highest correlation is with the market premium, which is 

close to 1. Also, it has a moderate correlation with the SMB - (around 0.14) and 

the liquidity factor (around 0.15). Furthermore, it has a small correlation with the 

HML factor (lower than 0,02). Looking at the value-weighted portfolio, excess 

return shows negative correlations with both the HML- (-0.036) and the MOM 

factor (-0.012); similar correlations (around 0.12) with the SMB- and the liquidity 

factor.  As for the correlation in Panel D, two variables: the SMB- and the 

liquidity factor are moderate positive correlated with the excess returns in both 

equal- and value-weighted portfolios (below 0.02). Market premium has the 

highest correlation with the excess returns, which is around 0.95. The variables 

that are negatively correlated with excess return of equal-weighted portfolio are 

the HML- (-0.013) and the MOM factor (-0.019). Compared with the correlation 

with excess return in value-weighed portfolio, it is less negative correlation 

between the HML factor and the excess return, which is -0.01 and nearly zero 

correlation with the MOM factor.  
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7.2. Results from Fama-Macbeth Regression 

 

Table 4 shows the results from the Fama-Macbeth regressions of all the 

sustainable portfolios. A more detailed results of each portfolio (Incl. P-value) can 

be found in Appendix A.7. 
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Table 4: Fama-Macbeth Regression. 

As alphas stated in the material sustainability issues table (Panel A, Table 4), we 

are able to obtain that, alpha of high investment in equal-weighted portfolio is 

significant, but we failed to see that the alpha of low investment in equal-

weighted portfolio is significant. Thus, it is not possible to say if the difference 

between high and low investment is significant or not. However, in value-

weighted portfolio, the p-values of both high and low investment alphas are 

significant, and it shows a better performance (5.52%) than the equal-weighted 

portfolio.  

 

Panel B uses the residual immaterial index and yields different results. The 

quintile value-weighted portfolios yield that the high investment portfolios 

underperform the low investments portfolio by -1.09 percent. We conclude that 

this difference is statistically significant as both of the alphas are significant.  

Furthermore, Using the equal-weighted portfolio, the excess return in high 

investment is 2.56 percent which is lower than the excess return of low 

investment (4.82%). Together they yield a difference of -2.23 %. However, we  
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fail to determine its significance as only the alpha from low investments is 

significant. In general, the results from Panel A and Panel B shows promising 

results according to our hypotheses (Chapter 1.3). 

 

In Panel C, we examine the performance of high and low investment in all 

sustainability issues. In the equal-weighted portfolio, alpha from high investments 

underperform alpha from low investments by -2.90 %. In the value-weighted 

portfolio, the underperformance is by -8.74 %. No matter in equal- or value-

weighted portfolio, high investments always have poor performance compared to 

low investments. In addition, we also failed to say that these results are significant 

as none of the alphas in all sustainability issues are significant. 

 

7.3. Robustness Test 
 
Table 5 presents a series of robustness tests using varied combination of factor-

models by Fama and French and the momentum-, and liquidity factor by Carhart 

(1997) and Pastor and Stambaugh (2003) respectively. Panel A presents the 

investments in material sustainability issues, and Panel B presents the investments 

in immaterial issues. We focus on testing the results from material and immaterial 

sustainability issues due to our hypotheses and the promising significant results 

from the original calendar-time portfolio analysis (Table 4, Chapter 7.2). Panel A 

shows that, for both equal- and value-weighted portfolio, the high investments 

alpha outperforms the low investments alpha. However, only the alphas in the 

value-weighted portfolio are statistically significant. 

 

The equal-weighted portfolio in Panel B shows that the alpha from high 

investments underperform alphas in low investments in all cases with the highest 

underperformance of -2.27 % and lowest with -0.89%. On the value-weighted 

portfolio, alphas obtained from the high investments through the FF5- and FF3 

model outperform the low investments alpha by 1.29% and 0.52% respectively. 

When the momentum and liquidity factors are added to the models, the high 

investments alpha underperforms by -1.09% and -0.31%. Also, in here, only the 

alphas in the value-weighted portfolio shows significances.  
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Table 5: Robustness Test7 

 
7.4. Results Discussion 

 
As mentioned above, the results gathered from Panel A and Panel B in Table 4 are 

consistent with our hypotheses mentioned in section 1.3. However, according to 

the p-values for each of the alpha from Table 4, we cannot conclude that the 

differences in alphas are statistically significant for all cases beside the value-

weighted portfolio for both material and immaterial sustainability issues. We also 

performed a series of robustness tests (Table 5) targeting the material and 

immaterial sustainability issues and obtained similar results as the main calendar-

time regression analysis (Table 4). Although there are promising results which  

 
7 The robustness test is conducted in the same manner as Table 4. The overall regression results are 
untabulated, but the procedure is the same as described in Appendix A.7.  
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consist to our hypotheses, due to the mix of significances, we can´t fully suggest 

that our results present a fully clear picture of the relationship between the 

sustainable issues and the stock performances in the S&P 500 index.  

 

We think that our sample size could have expanded to more indexes to show a 

more accurate result. Choosing firms from S&P 500 was restricted by data 

limitations. We assume that our results might differ if we chose an index with 

more varied sizes of firms, since firms in the S&P 500 index are mainly large cap 

based. Viewed in this way, their performances are already great despite of varied 

ESG ratings. Hence, this could’ve affected the results from Eq.9, 10, and 11, and 

thus, the residual ranking process, for differencing high and low investments and 

generating the latter portfolios. In all, resulting in a large-cap biased conclusion. 

On the other hand, lack of ESG data and firm characteristics from certain firms 

might also affect the final results.  

 

In addition, our results might also be affected by Survivorship bias. Survivorship 

bias describes the error of looking only at subjects who have reached a certain 

point without considering the (often invisible) subjects who have not (Thomas, 

2019). In our case, we acknowledge that there is a possibility of survival bias in 

our sample selection. For the research period we have, companies listed in the 

S&P 500 are changing annually due to good and poor performances elimination. 

Our sample is based on the 501 companies as of 2019 and their historical data 

back to 2005. We didn’t include those companies that were delisted or acquired 

annually as of 2018 and so on, until 2005. And not all of our 501 companies from 

2019 were always on the S&P500. As discussed in Why Most Published Research 

Findings Are False, survivorship bias is a form of selective bias, with increasing 

such bias, the chances that a research finding is true diminish considerably (J. M. 

D. Brooks, 2008). The smaller sample pool might result in the biased conclusion 

since we only consider those successfully survived companies which have much 

better performance than other companies. 

 

As our results are consisting with the hypotheses. How will it affect the point of 

view of the relationship between sustainable issues and stock performances? And 

what messages do we want to provide to the investors and the shareholders? 
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Looking at the material- and immaterial sustainability issues, we believe that their 

results strongly correlate with the positive point of view of sustainable 

investments. It encourages the investors to focus more on material sustainable 

investments as the outcomes are potentially value attracting. It might increase the 

demand for sustainable products and activities in the market by the investors, and 

then, also increase the total ESG ratings for the individual firms as the 

shareholders will spend more resource on material issues. Overall suggesting 

positive impacts for both investors and shareholders.  

 

Furthermore, looking at the results from the investments in all sustainability 

issues (Panel C, Table 4), they provide confusing signals for the investors in terms 

of the investments in sustainability issues. At first glance, it signals risk-averse 

investment of all sustainability issues as high investments are value detracting. 

We assume that evaluating the impact of investments in all sustainable issues still 

needs to be further researched to have a more correct conclusion. As there might 

be undiscovered factors that affect the overall performances. On the other hand, 

the results from Panel C might signal that, as of now, the sustainable investments 

within firms still needs further enhanced focus and improvement. It might signal 

the firms to improve their transparency and marketing within their sustainable 

activities to enhance trusts from the sustainable-focused investors, and thus, 

increase the value creation on high investments on all sustainable issues in the 

long run.  
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8. Conclusion 
Our thesis investigates the stock performances on material and immaterial 

sustainable issues, both for high and low investments. By conducting an empirical 

research on the S&P 500 index from the period of 31.12.2015 – 31.12.2019 with 

the use of Fama-Macbeth cross-sectional regression we obtained the following 

results:  

 

1. Firms with high residual changes on material sustainability topics 

outperform firms with low residual changes on these topics. For both 

value-weighted and equal-weighted return portfolios.  

2. Firms with high residual changes on immaterial sustainability topics do 

not outperform firms with low residual changes on the same topics. For 

both value-weighted and equal-weighted return portfolios. 

 

However, due to mixed significances in equal- and value-weighted portfolios, we 

could not conclude that the above-mentioned hypotheses are consistent and fully 

representing the reality. The results could be further improved with better data 

access and increased sample amount of varied firm sizes as well as the 

consideration of the effect from survivorship bias. 

 

Nevertheless, although our result could not fully prove the hypotheses to be true, 

we believe that it is still persistent to show the effect of sustainable impact on 

stock performances. For investor and shareholders, the signal is positive for 

conducting more positive impact on sustainable activities and investments. We 

believe that these activities generate domino effects that improve the current 

sustainable ratings for firms and enhance the accuracy of future research on 

related topics.  

 

For the results from investments in all sustainability issues, the signals do not 

provide a clear message for the shareholders and investors. In order to improve 

the clarification of the signals, more researches around this topic should be 

conducted. We believe that a clearer expectation and result from investments in 

all sustainability issues will result in increased encouragement within  
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sustainability compared to only looking at the material and immaterial issues 

individually. In reality, one cannot only invest in material sustainability issues, a 

stock´s performance is a composition of both materiality and immateriality issues. 

Hence, it is important to analyze the overall result of the composition in order to 

see the whole picture of impact from sustainability investments and, also, the 

amount of improvement needed within this field.  
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A.1. SASB Materiality MAP 

 
Appendix A.1: SASB Materiality Map. As of 13.01.2020, retrieved from 
https://materiality.sasb.org/ 
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A.2. NAISC Industry Score 
 
NAICS INDUSTRY 
CODE  

21 Mining  
22 Ultilites  

31-33  Manufacturing  
42 Wholesale Trade  

44-45  Retail Trade  
51 Information  
53 Real Estate Rental and Leasing  

54 
Professional, Scientific, and Technical 
Services  

56 
Ad. And Support and Waste Management 
and Remediation Services 

62 Healtcare and Social Assistance  
72 Accommodation and Food Services  
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A.3. Final Mapping 
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A.4. Summary Statistics and Correlation of the Material -, 
Immaterial Index, and Firm Characteristic 
 
Summary Statistics of the Material Index, Immaterial Index, and the Firm 
Characteristics: 
 
 Mean  Median  Std.Dev  

Material Index  13.11 11.36 9.6 
Immaterial Index 39.58 40.84 19.15 
Market Cap* 33.50 12.8 69.7 
Capex* 1.22 0.262 3.02 
SG&A* 3.10 0.989 7.31 
Size  18.44 23.01 9.7 
ROA 7.63 6.86 7.4 
R&D  0.09 0 1.4 
Leverage  18.86 14.95 17.4 
MTB  3.88 0 50.6 
ROE 0.17 0.17 1.06 

 
*Market Cap, Capex, SG&A are in billions.  
 
Correlation of the Material Index, Immaterial Index, the Firm 
Characteristics, and the Residual indexes from Eq. 9, 10 (Chpt. 6.2)  
 

 
The correlation between the materiality and immateriality indices is positive and 

moderate (around 0.3). This suggests that there is positive relationship between 

different types of investments. For materiality index, among those nine variables, 

only Sales, General and Administration expenses (SG&A) and ROE are slightly 

negatively correlated with materiality, which are -0.006 and -0.0103, respectively. 

Capital Expenditure shows the highest correlation with materiality (0.0706). 

While, for immateriality index, Leverage is the only factor that has small negative 

correlation with immateriality, among the rest of eight variables, Size has the 

highest correlation (0.07). The residuals derived from Equation 9 & 10 state that 

moderate positive correlation between them (0.5629) and both small negative  
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correlation with their respective raw indices, and they have nearly zero correlation 

with Leverage, Size, R&D, CAPEX and ROE. 

 

A.5. Summary Statistics and Correlation of Eq. 9 and 10 Chpt. 6.2 
 
Summary Statistics of the Parameters from Eq. 9 and Eq. 10 (Chpt. 6.2)  
 

 
 
 
 
 
 
 
 
 
 

 
Where Δ indicates the difference of the selected firm characteristic and material-, 
and immaterial index from appendix A.4 required in Eq. 9 and Eq. 10 (Chapter 
6.2).  
 
Correlation of the Parameters used in Eq. 9 and Eq. 10 (Chpt. 6.2)  
 

 
Where the parameters used are difference of the selected firm characteristic and 
material-, and immaterial index from appendix A.4 required in Eq. 9 and Eq. 10 
(Chapter 6.2). 
 
 
 
 

 
  

   MEAN  MEDIAN  STD.DEV  
Δ MATERIAL INDEX  0.62 0.04 2.78 
Δ IMMATERIAL INDEX 1.80 0.31 7.22 
Δ SIZE  0.27 0.03 2.13 
Δ ROA 0.24 0.01 5.70 
Δ R&D  -0.02 0.00 1.05 
Δ LEVERAGE  0.51 0.00 8.28 
Δ MTB  0.57 0.00 74.07 
Δ ROE 0.00 0.00 1.40 
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A.6. Multivariate Regression Results of Eq.9 and Eq.10.  
  

      Δ Material Index   Δ Immaterial Index     Δ Total Index 

Parameter Estimate  t  Estimate  t  Estimate  t  

Intercept  0,5381 3,4 1,5574 3,78 2,6232 4,07 
Δ Size  0,0191 1,01 0,0663 1,34 -0,0183 -0,24 
Δ MTB  0 -4,48 0 0,13 0 -0,04 
Δ ROA  -0,004 -0,57 -0,0071 -0,38 0,0565 1,93 
Δ Leverage 0,0001 0,02 -0,0272 -2,13 -0,018 -0,88 
Δ R&D  0,07 1,79 -0,0804 -0,79 0,1019 0,68 
Δ ROE  0,0337 1,17 0,0612 0,82 -0,1813 -1,54 
(a)     Industry 
F.E.  Yes    Yes    Yes  

 

Adj. R^2  0,22 %   ≈ 0 %    ≈ -0,2 % 
 

(b)    Industry 
F.E.  No    No    No  

 

Adj. R^2  ≈ 0,22 %    ≈ 0 %    ≈ -0,2 % 
 

(c)     Industry 
F.E. 

As the only 
explanatory 

variable 

  As the only 
explanatory 

variable 

  As the only 
explanatory 

variable 

 

  
Adj. R^2  ≈ 0 %    ≈ 0 %    ≈ 0 %  

 

 
Where the parameters used are the differences of the selected firm characteristic. 
Total-, material-, and immaterial index from appendix A.4 required in Eq. 9, 10 
11 (Chpt.6.2). The sector (industry fixed effect) parameter 𝑓$ is denoted as 
Industry F.E. in the table above. The adjusted R2 is reported for: (a) As they are 
formulated as Eq. 9, 10, 11 in Chapter 6.2. (b) Including all the characteristics but 
no 𝑓$. (c) Excluding all the characteristics but including 𝑓$.  
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A.7. Fama-Macbeth Two-Pass Regression Results 
 
The Fama-Macbeth Regressions are executed through STATA using the XTFMB 

- function according to (Hoechle, 2011). The XTFMB8 – function is an 

implementation of the Fama-Macbeth two-step regression described in Chapter 4. 

The bottom table shows the result as described in Equation 2, Chapter 4, which is 

the T cross-sectional regression of the returns for the whole period T on the m 

estimates of 𝛽-factors obtained from stage one (Chapter 4). The top table shows 

the regression result as described by Equation 3, Chapter 4, which is the final 

coefficient estimates obtained through the average of the bottom table 

coefficients. In addition, the tables also present the Fama-Macbeth estimated 

standard deviation (Eq.6, Chpt. 4), the t-ratio (t) (Eq.4, Chpt.4), and the p-value 

(P > | t |). The following sections shows the Fama-Macbeth regression analysis for 

All -, Material-, and Immaterial sustainability issues. 

 

Result of High Investments in Materiality Sustainable Issues (EW) 
 

  

 
8 Detailed description of the XTMFB – function: https://fmwww.bc.edu/RePEc/bocode/x/xtfmb.html (retrieved 
16.06.2020).  
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Result of High Investments in Materiality Sustainable Issues (VW) 
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Result of Low Investments in Materiality Sustainable Issues (EW) 
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xi 

 
 
Result of Low Investments in Materiality Sustainable Issues (VW) 
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xii 

 
 
Result of High Investments in Immateriality Sustainable Issues (EW) 
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xiii 

xiii 

 
 
Result of High Investments in Immateriality Sustainable Issues (VW) 
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xiv 

 
Result of Low Investments in Immateriality Sustainable Issues (EW) 
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xv 

 
Result of Low Investments in Immateriality Sustainable Issues (VW) 
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xvi 

xvi 

 
Result of High Investments in All Sustainable Issues (EW) 
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xvii 

xvii 

 
Result of High Investments in All Sustainable Issues (VW) 
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xviii 

 
Result of Low Investments in All Sustainable Issues (EW) 
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xix 

 
Result of Low Investments in All Sustainable Issues (VW) 
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