
i 

 

 
 

 

 

 

 

 

 

 

The ESG Performance of Mutual Fund Holdings 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ERASMUS UNIVERSITY ROTTERDAM 

ERASMUS SCHOOL OF ECONOMICS 

MSc Economics & Business  

Specialization Financial Economics 

 

Author:   M.H. Post 

Student number: 434705 

Thesis supervisor:  R. Barahona  

Second reader:  T. Eisert 

Finish date:    11-09-2022 

 



ii 

 

Abstract 
This paper aims to research how mutual funds perform in terms of the ESG criteria of their holdings. To 

accomplish this data from DataStream, Morningstar, and CRSP on companies, mutual funds, and 

holdings is used. This paper performs multiple regression, of which several control for year- and 

industry-fixed effects. The results show that a higher average ESG rating of funds is correlated with a 

higher ESG score of companies and a higher ESG performance for three out of the four ESG 

performance measurements used in this paper. This paper also shows that when companies that have a 

relatively high average ESG rating of funds are compared with relatively low average ratings, the results 

do not indicate that companies with a higher average rating perform better. The results of this paper are 

limited by the limited use of data sources, possible selection bias, and possible omitted variable bias.  
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1 Introduction 
One of the biggest trends nowadays is environmental, social, and governance (ESG) investing. 

According to Reuters (2021) a record sum of $649 million billion was poured into ESG-focussed funds 

worldwide in 2021. Which was an increase compared to the $52 billion and $285 billion in 2020 and 

2019 respectively. ESG focused funds now account for 10% of the worldwide fund assets.   

 

This paper contributes to the current literature by showing that there is evidence that mutual funds with 

a high ESG rating improve the ESG criteria of their holdings more than mutual funds with a low ESG 

rating. A high ESG rating of mutual funds is positively correlated with the ESG score of companies. For 

three out of the four ESG performance measurements, there is statistical evidence that a higher average 

ESG rating of mutual funds is correlated with better ESG performance of companies. These results hold 

when controlled for year- and industry-fixed effects. When companies with a relatively high and a 

relatively low average ESG rating of funds are compared, there is no evidence that funds with a relatively 

high ESG rating improve the ESG criteria of their holdings more. A possible reason for this could be 

the differences in sample size.   

 

The reasons to take ESG criteria into account when investing can differ widely. Some may care about 

the moral or ethical aspect of ESG criteria, while others might want to profit from a hot market. However 

as Michael Martin (2020) stated in the Financial Times ESG is a trend we cannot afford to ignore 

anymore. This is backed up by research done by the Economist Intelligence Unit (2020) where 76% of 

the younger generation (born in 1965-2000) in the United Kingdom say it becomes more important to 

consider ESG factors when investing compared to 37% of the older generation (born in and before 

1964). This shows that ESG investing is socially relevant at the moment.  

 

An easy war for private investors to take ESG criteria into account while investing is via mutual funds. 

According to an article written by Jon Hale for Morningstar (2021), the net flows for sustainable funds 

in the United States continue to attract record flows from investors. He showed that flows increased 

almost tenfold from $5.2 billion in 2018 to $51.1 billion in 2020. The last quarter of 2020 was also the 

fifth subsequent quarter to show a growth of  the so-called ESG funds with a total flow of $20 billion. 

These sustainable funds are comprised of many different types of funds of which (open-end) mutual 

funds are the second biggest behind ETFs. Mutual funds are good for around 34% of the funds and are 

therefore an important vehicle to invest in while taking ESG criteria into account and will probably 

become more important as time moves on. 
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Due to the increase in popularity of ESG investing this subject is becoming more popular in scientific 

research as well. Often this research focuses on the relationship between ESG criteria and economic 

returns. In a review of more than 200 earlier empirical studies Friede, Busch, and Bassen (2015) find 

evidence for a positive relationship between ESG and Corporate Financial Performance. This is, 

according to them, contrary to popular belief. As many people seem to think that economic performance 

suffers under better ESG criteria.   

 

There are multiple strategies possible when investing socially responsible. Wagemans, Koppen, and Mol 

(2013) identify three main strategies: Screening, The use of shareholder rights, and Engagement. 

Screening consists of the process of taking into account specified criteria that companies suitable for 

investment must meet (positive screening) or must not meet (negative screening). Using shareholders’ 

rights in this context consists of using voting rights or filing proposals in shareholder meetings to 

pressure companies to improve ESG criteria. The last strategy engagement involves encouraging 

companies to improve ESG criteria informally behind closed doors. These strategies do not exclude one 

another and are often used in combination with each other.  

 

Two of the three strategies discussed in the previous paragraph aim to improve the ESG criteria of 

companies and as ESG factors become more important for investors (The Economist Intelligence Unit, 

2020), it is reasonable to assume that improving ESG criteria is also important for investors. Broccardo, 

Hart, and Zingales (2022) try to determine which strategies are socially optimal. Under multiple 

simplifying assumptions they create a theoretical framework that argues that under circumstances 

engagement is desirable. This, combined with the fact that mutual funds are an important vehicle for 

investors to invest while keeping ESG criteria in mind, leads to the following research question: 

 

‘How do mutual funds perform in terms of how their holdings improve on ESG criteria?’ 

 

This paper answers this question by first looking at the existing literature on the subject. With the 

knowledge of the existing literature, three hypotheses are formulated. The subsequent chapter presents 

the data sources and their characteristics. Chapter 4 explains the methodology. The penultimate chapter 

presents the results of the methodologies and discusses them. Finally, the outcome of this research and 

its limitations are discussed in the final chapter. 
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2 Literature Review 

2.1 How to measure ESG 

As explained in the introduction a person that wants to invest socially responsible can use environmental, 

social, and governance (ESG) criteria. There is no set in stone way to measure ESG criteria. Therefore 

this section will focus on discussing the previous literature regarding measuring ESG criteria. 

 

Some literature focusses on one specific issue regarding ESG and often they only take negative cases in 

consideration. Shi, Connelly, and Sanders (2016) for instance researched whether a bigger pay gap 

between the CEOs and the non-CEO top of a company increased the likelihood of security class action 

lawsuits. Another example of research focussing on specific ESG issues is the paper of Zavyalova et al 

(2012). They researched if product recalls of United States toy companies influence the media coverage 

a company gets. These two papers give examples on what kind of ESG issues can play a role. However, 

their method of micro-analysing singular ESG issues is not applicable in this paper, because it would be 

an unrealistic amount of work to analyse multiple micro-issues to get a conclusion on macro level which 

the research question of this paper demands. Luckily there are different methods.  

 

A different approach is using scores or ratings provided by data providers. Surroca, Tribo and Zahra 

(2013) used corporate social responsibility scores conducted by Sustainalytics, to research how 

multinational enterprises respond to their shareholders expectations regarding social responsibility. 

Similarly Kölbel, Busch and Jansco (2017) used scores provided by Asset4 based on economic, 

governance, environmental, and social dimensions. They use these scores to research the relation 

between corporate social responsibility and financial risk.  Both these papers show that scores based on 

ESG factors can be used to research differences in ESG criteria. This method as more suited to the 

research in this paper than the method discussed in the previous paragraph, as it is more easily applicable 

on a large number of companies and/or funds.  

 

Unfortunately there are also problems with the ESG scores. Chatterji et al (2015) research to what extent 

ratings of different renowned rating companies coincide. They come to the conclusion that there is a 

surprising lack of agreement between the rating of companies. They control for differences in the 

theoretical construction of the different ratings and even after that they do not find much overlap between 

the ratings. In line with this, Delmas and Blass (2010) also found that different methodologies in rating 

calculations lead to different ratings. On a slight different note Semenova and Hassel (2015) split 

environmental performance and environmental risk of ratings and they did find similarities between 

some rating companies but not between all of them.  To summarize ESG scores/ratings are the easiest 

to use but the differences between different rating companies is food for thought about the validity of 
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ESG ratings. The next section will focus on what strategies mutual funds have to incorporate ESG 

criteria in their investment strategy. 

2.2 Mutual Fund Strategies 

As mentioned in the introduction there are multiple strategies possible when investing socially 

responsible. Wagemans, Koppen, and Mol (2013) identify three main strategies: screening, the use of 

shareholders rights and engagement. Screening is the process of taking specified criteria into account 

when making invest decisions. Companies suitable for investment must meet (positive screening) or 

must not meet (negative screening) these criteria. Using shareholders rights in this context consists of 

using voting rights or filing proposals in shareholder meetings to pressure companies to improve ESG 

criteria. The last strategy, engagement, involves encouraging companies to improve ESG criteria 

informally behind closed doors. These strategies do not exclude one another and are often used in 

combination with each other. The following sections will focus on the existing literature regarding these 

strategies. 

2.2.1 Screening 

As explained in the previous section there are two forms of screening positive and negative.  If a fund 

only invests in companies that are above a certain threshold it is called positive screening, while if a 

fund has certain criteria’s that exclude companies from investments it is called negative screening. 

Regarding socially responsible investing the screening phenomenon could manifest itself by differences 

in ESG criteria of the holdings of different mutual funds. 

 

Curtis, Fisch and Robertson (2021) research whether ESG funds deliver on their promise. They define 

ESG funds in two ways. They screen mutual funds based on ESG-related keywords. They also use a list 

compiled by Morningstar in 2020. Curtis, Fisch, and Robertson (2021) show that on average an investor 

in an ESG fund is investing in an portfolio that is more tilted towards companies with a high ESG score 

than a non-ESG fund investor. This is in line with the screening strategy that Wagemans, Koppen, and 

Mol (2013) describe. 

 

Other research involving screening often looks at the relationship between screening and fund 

performance. The research regarding this topic is a bit divided.  Humphrey and Lee (2011) find no 

evidence for a difference in performance between SRI and conventional funds in Australia. Cortez, Silva 

and Areal (2008) show that European socially responsible funds present a performance that is 

comparable with conventional funds. In the contrary Wang, Liao and Zhang (2021) show that ESG 

screening undermines the portfolio value of funds in China. A reasons for this could be that China is a 

emerging market and therefore behaves differently than, for example, Europe and the United States. 
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The relationship between screening and firm performance is not completely clear. It is plausible that 

firms apply a screening strategy. Based upon the research of Curtis, Fisch, and Robertson (2021) it 

seems likely that firms are successfully screening on ESG criteria. 

2.2.2 Using Shareholder rights  

The second strategy described by Wagemans, Koppen, and Mol (2013) to improve ESG criteria is using 

shareholder rights. Examples of using shareholders rights are: using voting rights or filing proposals in 

shareholder meetings. This is a formal way of improving ESG criteria. 

 

Dikoli et al (2021) researched shareholder proposals for Russel 3000 firms. They identified each 

shareholder proposal as ESG or non-ESG, after this they have a sample of 3,777 ESG shareholder 

proposals left. Dikoli et al (2021) also identified funds as ESG or non-ESG based upon data from 

Morningstar. They then researched whether ESG funds are more likely to vote in favour of ESG 

shareholder proposals. Dikoli et al (2021) found that on average ESG mutual funds are more likely to 

vote in favour of ESG shareholder proposals than non-ESG mutual funds. This research confirms that 

firms use their shareholder rights to try to improve ESG criteria with firms. 

 

Similarly, the article of Curtis, Fisch, and Robertson (2021), which was also discussed in the screening 

section, analyses the differences in voting behaviour between ESG and non-ESG funds as well. They 

also show a difference in voting behaviour between the two, although they have issues pinpointing  in 

what way they vote differently. A point that comes forward in both the article of Curtis, Fisch, and 

Robertson (2021) and of Dikoli et al (2021) is that fund families also can influence or explain the voting 

behaviour. They both account for this by adding family fund fixed effects to their regressions.  

 

There seems to be evidence for funds using shareholder rights to increase the ESG criteria of their 

holding. There are at least differences in the voting behaviour of funds, although it is not completely 

clear what determines these differences. 

2.2.3 Engagement  

The last strategy that funds can use when investing socially responsible is the engagement strategy. This 

strategy involves encouraging companies to improve ESG criteria informally behind closed doors. This 

theory was described by Wagemans, Koppen, and Mol (2013). It is a more informal strategy than the 

previously described use of shareholder rights.  

 

In a different paper Wagemans, Koppen, and Mol (2018). They researched this with Dutch pension 

funds with a multi-year survey. They found that in 2016 82% of Dutch pension funds practised 
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engagement while this was 33% in 2007. Their paper shows that engagement is a strategy that is being 

applied and is becoming more popular. 

 

Dimson, Karakas, and Li (2015) researched several questions regarding engagement. Their dataset 

contains all engagement sequences for one of the largest institutional investors worldwide, measured in 

assets under management. In a period of ten years this large institutional investor was involved  in 2,152 

sequences of which 18% was successful. Although one should be cautious when extrapolating the 

findings regarding this single institution, it at least shows that the engagement strategy is applied by at 

least some firms/institutions/funds and that it can be successful. Dimson, Karakas, and Li (2015) also 

show that a successful engagement results in a significant positive one-year size-adjusted abnormal 

return of +7.1%. Perhaps more importantly they show no evidence for an adverse reaction when an 

engagement is non-successful, this would suggest that the probability of a non-successful engagement 

does not discourage attempting an engagement. These results ,that should be treated cautiously, do 

suggest some evidence for engagement strategies. 

 

Broccardo, Hart, and Zingales (2022) create a theoretical framework to research what strategies that aim 

to impact corporate outcomes in the presence of externalities. Their theoretical frame is created under 

several simplifying assumptions. They claim that engagement is rarely seen, while it is theoretically 

optimal. A Possible explanations for this according to Broccardo, Hart, and Zingales (2022) is that 

possibilities to successfully engage companies is limited when somebody owns a majority of the votes. 

Another explanations they argue is that people have a unfounded fear for the U.S. proxy system, which 

investors believe limits their ability to influence corporate policy.  

 

This paper focusses on engagement considering ESG factors. The engagement strategy can be applied 

on a wide variety of criteria not just ESG. Brav et al (2008); Schneider and Ryan (2009) document that 

hedge funds have a large heterogeneity in strategies and tactics regarding engagement. These strategies 

include but or not limited to informal strategies, i.e. engagement. Although both these articles are not 

about engagement on ESG criteria, they do show that engagement strategies are applied. There are no 

obvious reasons why ESG engagement should be different than other forms of engagement and therefore 

these results are in line with the work of Wagemans, Koppen, and Mol (2013). 

 

There is some evidence for the engagement strategy based upon ESG criteria. This evidence is hard to 

extrapolate. The literature  shows evidence for the engagement strategy based upon other criteria. This 

literature combined makes it likely that there are engagement strategies used based upon ESG criteria. 
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2.3 Company ESG Strategies 

In the previous section, the strategies for mutual funds on how to invest socially responsible were 

discussed. Two of those strategies focus on improving the ESG criteria of their holdings. There are many 

ways in which a company can improve its ESG criteria. Therefore most literature focuses on factors that 

indirectly influence ESG criteria. To get an idea of what kind of actions companies can take to improve 

their ESG criteria, this section will give an overview of the existing literature considering this subject. 

 

The research of Iliev and Roth (2020) show that companies, who report that they have board members 

that have previously served on other boards where they were exposed to changes in social and 

environmental changes, perform better than other firms in term of ESG ratings. In other words it 

beneficial for companies to have board members that experience with ESG. Another thing that 

companies could consider regarding their boards/management is increasing the diversity. McGuiness, 

Vieito, and Wang (2017) show that increasing gender diversity in the management are associated with 

better ESG ratings at Chinees firms.  

 

The literature shows that there are different possibilities for companies that want to improve their ESG 

criteria. It could be that there are factors that limit the possibilities for companies to improve their ESG 

criteria. The next section will focus on this problem. 

2.4 Changes in ESG Criteria Companies 

When analysing changes in ESG criteria it is important to consider a few things. Exogenous shocks can 

seriously harm or benefit the opportunities to increase or decrease ESG criteria. For example, the 

Coronavirus pandemic can limit a firm's opportunities to improve governance when everyone has to 

work from home. These kinds of exogenous effects can influence ESG criteria and should therefore be 

accounted for in this paper.  

 

Chatterji and Toffel (2009) researched how firms respond to receiving poor ratings. They find that 

receiving poor ratings generally leads to an improvement in performance in this field. Similar to what 

was argued in the previous paragraph Chatterji and Toffel (2009) control for time-varying effects by 

adding year fixed-effects. 

 

Besides time-varying effects, exogenous shocks can affect companies differently depending on the 

industries in which companies are active. For example, an increase in oil prices may seriously affect 

companies in the automotive industry and therefore severely limits their possibilities to improve ESG. 

While an increase in oil price barely affects clothing manufacturers. For this reason, Peloza (2009) 

argues that it may be smart to do research in one specific sector. 
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The literature shows that it is wise to consider time- and industry effects when researching ESG criteria. 

How this will be accounted for is further discussed in Chapter 4. 

 

 

2.5 Hypotheses 

Now that the current literature is explained and discussed this section focuses on the hypotheses that are 

formed based on this research. This section tries to explain the reasoning behind every hypothesis, on 

which literature it is based, and what the alternative hypothesis is. 

2.5.1 First Hypothesis 

The first hypothesis is based upon the screening strategy described by Wagemans, Koppen, and Mol 

(2013). The screening strategy states that mutual funds have criteria on which they base their decision 

to invest, divest, or not invest in certain assets. The first hypothesis states: 

 

H1: The relationship between the ESG rating of a mutual fund and the ESG scores of their holdings is 

positive. 

H1a: There is no relationship between the ESG rating of a mutual fund and the ESG score of their 

holdings. 

 

This hypothesis is expected to be true by definition, but it is still important to check if it holds. The 

research of Chatterji et al (2015); Delmas and Blass (2010); Semenova and Hassel (2015) shows that 

ESG scores provided by different companies can differ. Because this paper uses data from different 

sources, it is important to test this hypothesis. This hypothesis is in line with the literature Curtis, Fisch 

and Robertson (2021), as they show that investors that invest in ESG funds on average invest in a 

portfolio with a better ESG score. If the results of this paper are in line with their results the first 

hypothesis should be true. 

2.5.2 Second hypothesis 

The second hypothesis is based upon the engagement- and the use of shareholder rights strategies 

described by Wagemans, Koppen, and Mol (2013). Both these strategies assume that mutual funds 

actively try to increase the ESG criteria of their holdings. The second hypothesis states: 

 

H2: There is a positive relationship between the ESG rating of mutual funds and the ESG performance 

of their holdings. 

 

H2a: There is no relationship between the ESG rating of mutual funds and the ESG performance of 

their holdings. 
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If mutual funds follow engagement and/or use of shareholder rights strategies, as described by Brav et 

al (2008); Broccardo, Hart, and Zingales(2022); Curtis, Fisch, and Robertson (2021); Dikoli et al (2021); 

Dimson, Karakas, and Li (2015); Schneider and Ryan (2009); Wagemans, Koppen, and Mol (2018), 

then it would be logical that these strategies are more or less effective depending on whether a mutual 

fund has a higher or lower ESG rating. The logical relation would be that funds that have a higher rating 

also more successfully encourage their holdings to improve their ESG scores. 

2.5.3 Third hypothesis 

The third hypothesis is based upon the engagement- and the use of shareholder rights strategies 

described by Wagemans, Koppen, and Mol (2013). Both these strategies assume that mutual funds 

actively try to improve the ESG criteria of their holding. The third hypothesis is : 

 

H3: The holdings of mutual funds with a relatively high ESG rating on average have a higher ESG 

performance than the holdings of mutual funds with a relatively low ESG rating 

 

H3a: The holdings of mutual funds with a relatively high ESG rating on average do not have a higher 

ESG performance than the holdings of mutual funds with a relatively low ESG rating. 

 

This hypothesis assumes that the level at which mutual funds can improve the ESG criteria depends on 

their ESG rating. It does not assume a causal relation. It only assumes a difference between relatively 

high ESG ratings and relatively low ESG ratings. Several papers found evidence for engagement 

strategies and for using shareholder rights strategies (Brav et al , 2008; Broccardo, Hart, and Zingales, 

2022; Curtis, Fisch, and Robertson, 2021; Dikoli et al, 2021; Dimson, Karakas, and Li, 2015; Schneider 

and Ryan, 2009; Wagemans, Koppen, and Mol, 2018). However, not much research has been done 

regarding the determinants of performance on ESG criteria. Nonetheless, it is logical that funds that 

have a higher ESG rating are more fruitful in their attempts to increase the ESG score of their holdings 

than mutual funds that have a low ESG rating. 
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3 Chapter 3: Data  

3.1 Company Data 

The first data used in this paper is acquired from DataStream. The data contains information on non-

financial companies in the years 2018 up and until 2022. The most important variable is the Thomson 

Reuter ESG score. The ESG scores are a measurement for ESG criteria that is based upon 178 data 

points, which result in a score from zero to a hundred. A score of zero is perceived as bad and a score 

of a hundred is perceived as good. Besides ESG scores and the corresponding years, this dataset also 

contains information on the industries in which companies are active. 

 

Table 1 shows the summary statistics of the data. Only companies that have an ESG score for all the 

years in the dataset are included in the sample. Theoretically the ESG scores could range from 0 to 100. 

Table 1 shows that this is almost the case for the data in this paper, as the scores range from 0 to 100. 

The average ESG score is 45.83 with a standard deviation of 20.00. This means that the ESG scores are 

fairly spread out. In total the companies are active in 138 different industries. Because the total dataset 

contains four ESG scores for every company (one for each year) the total amount of companies in the 

sample is 
20,635

5
= 4,127. 

 

Table 1: Company Data DataStream  

Variable  Mean Standard Deviation Min Max Observations 

ESG Score 44.57 20.10 0.34 95.73 20,635 

Industry 62.89 41.28 1 138 20,635 

Year 2020 1.41 2018 2022 20,635 
Notes: all number are rounded to two decimals. 

3.2 Fund Data 

The second database that is used in this paper contains information on mutual funds. This data is 

retrieved from the Morningstar Database. This data contains information on the Morningstar 

Sustainability Rating™. This is a rating constructed by Morningstar that gives an indication of the ESG 

criteria of a fund.  Only mutual funds that have data on the Morningstar Sustainability Rating™ for the 

years 2019 up and until 2022 and are sold in the United States are part of the dataset. Table 2 shows the 

summary statistics of this data. 

 

The Morningstar Sustainability Rating™ is calculated monthly in contrast to the ESG score for 

companies which was calculated yearly. To match the company dataset the Morningstar Sustainability 

Rating™ from December of the previous year was chosen to create a yearly dataset, i.e. the Rating for 

any fund in 2020 is equal to the rating of that fund in December 2019. This was done to get the most 

recent data without suffering from reverse causality. Because this paper researches the relationship of 

mutual funds ESG ratings on company ESG scores. It is important that the relationship is not the other 
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way around, i.e. reverse causality. Therefore the mutual fund ratings must be from before the ESG 

companies and preferable as close as possible to be as accurate as possible. This is the reason the ratings 

from December in the previous year are chosen. 

 

The Morningstar Sustainability Rating™ is a rating from one to five. A low rating means a “bad” score, 

while a high score is perceived as “good” in terms of the ESG criteria of their holdings. In Table 2 can 

be seen that the average rating of a fund is 2.97.  Because this dataset contains yearly data for four years 

the total amount of mutual funds in this dataset is  
54,072

4
= 13,518. 

 

Table 2: Fund Data Morningstar 

Variable Mean Standard Deviation Min Max Observations 

Rating 2.97 1.01 1 5 54,072 

Year 20.5 1.12 19 22 54,072 
Notes: all numbers are rounded to two decimals 

 

3.3 Holding Data 

3.3.1 Holding Data Combined with the Morningstar Database 

The third database  enables  to combine the two earlier database. It is holding data from CRSP extracted 

from Wharton Research Data Services. This contains data on the holdings of the mutual funds from the 

Morningstar Database. Because the company ESG scores are calculated at the beginning of the year. 

The holding data from CRSP only contains data on the first quarter of every year. To clarify, this 

database contains information about the investments of the mutual funds. It shows all companies that a 

mutual fund has investments in the first quarter of a year.  Only data from funds that are in the 

Morningstar Database  were extracted from the CRSP database. After retrieving this data all data points 

that were not about companies in the DataStream database were removed. After this 3,846,646 

observations remain of which the summary statistics can be seen in Table 3. 

 

Two new variables are added to Table 3 which are ‘Company ID’ and ‘Fund ID’, these are simply 

variables to show how many different companies and funds there are in this database. This shows that 

this database contains data on 3,969 companies and 3,879 funds. While only data on the same funds 

from the Morningstar Database was extracted from the CRSP database, the number of funds dropped 

from 13,518 to 3,879 a decrease of 71,3%. This has two reasons. The first reason is that some funds did 

not invest in companies of which ESG scores are available in the Datastream Database. This accounts 

for a drop to 8,788 (34.99%) funds The second reason is that Morningstar and CRSP identify funds 

differently. Morningstar splits up funds into sub-parts compared to CRSP. For example, Morningstar 

has three different identifiers for Auxier Focus funds whereas CRSP only has one identifier that is 

identical for all three sub-parts. Fortunately this does not lead to problems. Because although 
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Morningstar has different identifiers for these funds in no case these sub-parts have different 

Morningstar Sustainability Rating™. Therefore, the Morningstar Sustainability Rating™ can be added 

to the CRSP database to the identifiers that contain all the sub-parts from the Morningstar Database. 

This is the cause of the rest of the decline in funds to a final number of 3,879. 

 

The amount of companies has also dropped if we compare the Datastream Database to the Holding Data 

in Table 3. This is because not all companies were invested in by mutual funds from the Morningstar 

Database. This leads to a drop from 4,127 to 3,969, which is a drop of 4.56%. The mean rating of the 

funds dropped from 2.97 to 2.75.  

 

Table 3: Holding Data 

Variable Mean Standard Deviation Min Max Observations 

Rating 2.75 0.92 1 5 3,846,646 

Company ID 1,553 1,058.25 1 3,969 3,846,646 

Fund ID 2168.26 1,114.80 1 3,879 3,846,646 

Year 20.50 1.11 19 22 3,846,646 
Notes: all numbers are rounded to two decimals.  

3.3.2 Holding Data combined with Datastream Data 

After getting the holding data this dataset was combined with the Datastream data. This was done to 

combine the data on the Morningstar Sustainability Ratings™ and the Thomson Reuters ESG scores for 

companies. After combing these datasets two new variables were calculated. 

 

The first variable is ‘#Funds’ which is equal to the number of funds that invest in a company in a 

particular year. For example, if 10 mutual funds invest in company x in 2019. The #Funds for company 

x in 2019 is equal to 10. One thing that should be noted is that this variable is not equal to the actual 

amount of funds that have been invested into a company in a year. It is only equal to the number of 

funds that have invested in a company in a year in which there was a Morningstar Sustainability 

Rating™ available. Table 4 shows that the average of companies invested is 257.65 and it also shows 

that the minimum of companies that have invested is 1 and the maximum is equal to 2,036. The 

minimum is not equal to zero because all those observations were already dropped.  

 

The second variable that was calculated is the ‘Average Rating Funds’ variable. This variable is equal 

to the average Morningstar Sustainability Rating™ of the funds that invested in a company in a specific 

year. As a formula, it looks like this:  

 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑑𝑠𝑖,𝑡 =
1

#𝐹𝑢𝑛𝑑𝑠𝑖,𝑡  
∑ 𝑀𝑜𝑟𝑛𝑖𝑛𝑔𝑠𝑡𝑎𝑟 𝑆𝑢𝑠𝑡𝑎𝑖𝑛𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑖𝑛𝑔™𝑘,𝑡   

#𝐹𝑢𝑛𝑑𝑠𝑖,𝑡 

𝑘=1
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In this formula #𝐹𝑢𝑛𝑑𝑠𝑖,𝑡 is equal to the number of companies that have a Morningstar Sustainability 

Rating™ and have invested in a company ‘i’ in year ‘t’ as described earlier. The 

𝑀𝑜𝑟𝑛𝑖𝑛𝑔𝑠𝑡𝑎𝑟 𝑆𝑢𝑠𝑡𝑎𝑖𝑛𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑖𝑛𝑔™𝑘,𝑡 is the Morningstar Sustainability Rating™ of fund ‘k’ in 

year ‘t’. Therefore, 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑑𝑠𝑖,𝑡 is equal to the average rating of the funds that have 

invested in company ‘i’ in year ‘t’. Table 4 shows that mean of the Average Rating Funds is equal to 

2.58. 

 

Table 4 also shows that the total number of industries in which the companies are active is unchanged, 

compared to the DataStream data. The mean ESG score is 46.68. This is a slight difference from the 

DataStream sample, however, it is only a difference of 0.59, which is on a scale from 0 to 100 not 

economically significant. This should therefore not raise concerns about selection bias. 

 

Figures 1 and 2 show the statistical distribution of the ESG scores and the Average Rating Funds. Both 

distributions look approximately normal. The ESG Score might suffer from some kurtosis but this 

should not be a problem. Figure 2 shows that the Average Rating Funds variable has some outliers. A 

couple at the low end and a few at the high end. An explanation for these outliers is that some companies 

only have a few funds that have been invested into them because it is easier to get more extreme values 

when there are less invested companies. This research assumes that the average rating of funds that is 

calculated using Morningstar is representative of the ‘true’ average ESG rating of all funds that invest 

in a company. For this reason, every company that has a #𝐹𝑢𝑛𝑑𝑠𝑖,𝑡  of five or fewer is removed from 

the sample. Figures 2 and 3 show the differences in distribution this removal of data makes. Based on 

figures 2 and 3 it looks like the data is a bit smoother and that most outliers disappear. Especially the 

outliers in the upper end were caused by a low #𝐹𝑢𝑛𝑑𝑠𝑖,𝑡. 

 

Table 5 shows the summary statistics of the combined datasets after the removal of the outliers. The 

mean ESG score has increased slightly, which means it is closer to the original dataset from DataStream. 

The Average Rating Funds has also increased slightly. The mean and the minimum of the #Funds 

variable have both increased, as expected. The amount of observations has also decreased but there are 

still enough observations left to perform a good research. Chapter 5 discusses further if the removal of 

the outliers have consequences for the results.  
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Table 4: Holding Data combined with DataStream Data 

Variable Mean Standard Deviation Min Max Observations 

ESG Score 45.16 19.97 .34 95.73 19,845 

Average Rating Funds 2.58 0.44 1 5 14,930 

#Funds  257.65 206.31 1 2036 14,930 

Year 2020 1.41 2018 2022 19,845 

Industry 62.35 41.03 1 138 19,845 
Notes: all numbers are rounded to two decimals 

 

 

Table 5: Holding Data Combined With DataStream Data Without Outliers 

Variable Mean Standard Deviation Min  Max Observations 

ESG Score 45.39 19.95 0.34 95.73 18,611 

Average Rating Funds 2.60 0.42 1 4.13 14,642 

#Funds 262.65 205.19 6 2036 14,642 

Year 2019.99 1.433 2018 2022 18,611 

Industry 64.36 31.03 1 138 18,611 
Notes: all numbers are rounded to two decimals 

Figure 1: Histogram ESG Score 
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Figure 2: Histogram Average Rating Funds with Outliers 

 

Figure 3: Histogram Average Rating Funds without Outliers  
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4 Chapter 4: Methodology 

4.1 ESG Performance 

To answer the research question and test the hypotheses it is important to have a good definition of ESG 

performance for companies. The tool that indicates the quality of the ESG criteria of companies in this 

paper is the ESG scores from DataStream, described in the Chapter 3. As described in Chapter 2 the 

ESG scores have limitations. Nevertheless they are the best option there is for this research paper. These 

ESG Scores are used to calculate four different measurements of ESG performance for companies. This 

section explains these ESG performance measurements, the underlying assumptions, and how the 

calculations. 

4.1.1 ESG Gain 

The first ESG performance measurement used in this paper is called ESG Gain. ESG Gain is the most 

straightforward measurement of the four. The formula used to calculate this measurement is: 

 

𝐸𝑆𝐺 𝐺𝑎𝑖𝑛𝑖,𝑡 = 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡 − 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1 

 

In this formula the ESG Gain of company ‘i’ in year ‘t’ is calculated by subtracting the ESG score of 

company ‘i’ in the previous year (t-1) from the current ESG score (from year t). This measurement is 

quite a standard measurements. It assumes that ESG performance is constant regardless of the level of 

ESG score. For example, an increase from 10 to 15 in ESG score results in a ESG gain of 5. Similarly, 

an increase from 90 to 95 in ESG score also results in an ESG gain of 5. The assumption that ESG 

performance is constant regardless of the level of ESG scores is reasonable, but other assumptions are 

possible. The measurements discussed in the next sections have different assumptions regarding the 

importance of the impact of ESG scores on ESG performance. 

4.1.2 ESG Return 

The second ESG performance measurement used in this paper is called ESG Return. ESG Return  gives 

a percentage-based measurement of ESG performance. The formula used to calculate this measurement 

is: 

𝐸𝑆𝐺 𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 =
𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡

𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1
− 1 

 

In this formula the ESG Return of company ‘i’ in year ‘t’ is equal to ESG score of company ‘i’ divided 

by the ESG score of company ‘i’ in the previous year ‘t-1’ minus 1 (or minus 100%). Contrary to the 

ESG Gain measurement, explained in the previous section, this measurement does not assume that ESG 

performance is constant regardless of the ESG score. For example, an increase from 10 to 15 in ESG 

score results in an ESG return of 50% . While an increase of 90 to 95 results in an ESG return of 5.56%. 
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ESG Return assumes that an increase in ESG score is more impactful when the ESG score was low in 

the previous year than when the ESG score was high in the previous year. It also assumes that a decrease 

is more impactful when the ESG score was relatively low in the previous year compared to when it was 

relatively high. 

 

The assumptions of ESG returns could be reasonable. However, it is also possible that it is easier to 

increase the ESG score when the ESG score was low. If this is correct than it contradicts the assumptions 

of this performance measure. Because an increase from a low ESG score would by design result in a 

relatively high performance. The assumptions could be true, but either way it is still useful to look at the 

results with this measurement. The next performance measurement has different assumptions regarding 

these concepts. 

 

Another problem of this measurement is that it has a downwards limit but no upwards limit. What this 

means is that if the ESG Return is negative the lowest value it can get is -100%. While if the ESG Return 

is positive it can exceed 100%. The last performance counters this problem. 

4.1.3 ESG Relative Return 

The third ESG performance measurement used in this paper is called ESG Relative Return. Similar to 

ESG Return, ESG Relative Return also gives a percentage-based return measurement. The formula used 

to calculate this measurement is: 

 

𝐸𝑆𝐺 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 =
𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡 − 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1

100 − 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1
 

 

In this formula, the ESG Relative Return of company ‘i’ in year ‘t’ is equal to the ESG score of company 

‘i’ in year ‘t’ minus the ESG score of the same company in the previous year. This is then divided by 

100 minus the ESG Score of the previous year. The idea behind this formula is that the increase in ESG 

score is divided by how much improvement in ESG score was possible. For example, when a company's 

ESG Score increases from 10 to 15 they have an increase in ESG Score of 5, while in total an increase 

of 100-10=90 was possible. The ESG Relative Return is than equal to 
5

90
= 5.56%. Another example 

when a company’s ESG score increases from 90 to 95 their ESG score improved by 5, while a total 

increase of 100 − 90 = 10 was possible. This makes the ESG Relative Return then equal to 
5

10
= 50%.  

 

The formula yields opposite results from the ESG Return measurement explained in the previous 

section, this is because of the assumptions of the ESG Relative Return. The ESG Relative Return 

assumes that it is more impactful to increase an ESG score if it was relatively high, compared to 

relatively low. ESG Relative Return also assumes a decrease is more impactful when the ESG score is 
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relatively high. These assumptions are the opposite of those of the ESG Return. For this reason, it has 

opposite results. The assumptions of the ESG Relative could be reasonable because it seems plausible 

that the marginal costs of increasing ESG score are decreasing. If this gets recognised by ESG funds 

then the assumptions would hold. 

 

The ESG Relative Return has a similar problem as the ESG Return. It has a limit upwards, but not 

downwards. What this means is that if the ESG Relative is positive, it can have a maximum value of 

100%. While if the ESG score is negative, it can have a lower value than -100%. The next performance 

measurement tries to counter this problem. 

4.1.4 ESG Combined Returns 

The last ESG performance measurement used in this paper is ESG Combined Return. It combines the 

ESG Return and the ESG Relative Return. The formula used to calculate this measurement is: 

 

𝐸𝑆𝐺 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑅𝑒𝑡𝑢𝑟𝑛𝑠𝑖,𝑡 =  {

𝐸𝑆𝐺 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡       , 𝑖𝑓 𝐸𝑆𝐺 𝐺𝑎𝑖𝑛𝑖,𝑡 > 0

𝐸𝑆𝐺 𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡                          , 𝑖𝑓 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒           
 

 

 

The ESG Combined Return combines the ESG Return and the ESG Relative Return, explained earlier, 

it therefore also combines their assumptions. The ESG Combined Return assumes that it is more 

impactful to increase the ESG score when the ESG score is relatively high, compared to when it was 

relatively low. The ESG Combined Return also assumes that a decrease in ESG score is more impactful 

when the ESG score is relatively low, compared to when it is relatively high. These could be reasonable 

assumptions. An advantage that the ESG Combined Return has over the ESG Return and the ESG 

Relative Return is that is both an upwards- and downwards limit. The ESG Combined Return has a 

theoretical range of -100% to 100%. This probably makes ESG Combined Return a more symmetrical 

distribution than the ESG Return and ESG Relative Return. If it is more symmetrical distributed it is 

less likely to cause problems with regressions. 

4.2 Linear- and Fixed Effect Regressions 

Now that it is clear how ESG performance is measured in this paper, it is possible to explain all the 

regressions used in this paper. Most of them have the ESG performance measurements as the dependent 

variables, but a couple also have ESG score as the dependent variable. This section explains all 

regressions used to test the hypotheses. 

 

 



19 

 

4.3 ESG Score as the Dependent Variable  

The first linear regression aims to test the first hypothesis. As a reminder, the first hypothesis is: 

 

H1: The relationship between the ESG rating of a mutual fund and the ESG scores of their holdings is 

positive. 

 

H1a: There is no relationship between the ESG rating of a mutual fund and the ESG score of their 

holdings. 

 

To test the first hypothesis a linear regression will be performed with the ESG score of companies as 

the dependent variable. This hypothesis is expected to be true by definition, but as this paper uses 

different data sources it is still important to test if this hypothesis holds. The linear regression will have 

this form: 

 

(1) 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑑𝑗,𝑡 + 𝜀𝑖,𝑡 

 

In this regression ESG score of company ‘i’ in year ‘t’ is the dependent variable while the Average 

Rating Fund of fund ‘j’ in the same year is the independent variable. The alpha is the intercept and the 

beta is the regression coefficient, both are estimated by Stata. The epsilon is equal to the company and 

year-specific error term. The variable of interest in this regression is the beta. This is however not the 

only tool to test the first hypothesis. Several fixed-effect regressions will be performed as well. Because 

Chatterji and Toffel (2009) argue for using time-fixed effects, they are added to regression 2. Similarly, 

Peloza (2009) argues that because of industry-specific effects it is better to do research in one sector. 

Another option to tackle this problem is adding industry-fixed effects to the regression, this is done in 

regression 3. Lastly, both effects are added to regression 4. This leads to the following regressions: 

 

(2) 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑑𝑗,𝑡 + 𝛽2 ∗ 2019 … . +𝛽5 ∗ 2022 + 𝜀𝑖,𝑡 

 

(3) 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑑𝑗,𝑡 + 𝛽2 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦1 … . +𝛽139 ∗

𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦138 + 𝜀𝑖,𝑡 

 

 

(4) 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑑𝑗,𝑡 + 𝛽2 ∗ 2019 … . +𝛽5 ∗ 2022 + 𝛽6 ∗

𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦1 … . +𝛽143 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦138 + 𝜀𝑖,𝑡 

 

Regression (2) has added time-fixed-effects, regression (3) has added industry-fixed-effects, and 

regression (4) has both types of effects added. In all regressions the point of interest is 𝛽1, this is equal 
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to the estimated relation between the ESG score and the Average Rating Fund. If the results are in line 

with the hypothesis this coefficient should be bigger than zero and statistically significant. If this is the 

case than the different data sources for the ESG score and ratings should not be a problem. 

4.3.1 ESG Performance as the Dependent Variable 

The next regressions aim to test the second hypothesis. As a reminder the second hypothesis was:  

 

H2: There is a positive relationship between the ESG rating of mutual funds and the ESG performance 

of their holdings. 

 

H2a: There is no relationship between the ESG rating of mutual funds and the ESG performance of 

their holdings. 

 

To test this hypothesis multiple regressions are performed using the different measurements for ESG 

performance as the dependent variable. Similar to the previous regressions both time- and industry-fixed 

effects are added to the regressions. The additions of these fixed effects resulted in four regressions per 

performance measurement, this leads to sixteen extra regressions. For convenience not all sixteen 

regressions are typed out. Only the most complex model is shown with ESG performance measurement 

as the dependent variable, which is equal to one of the four measurements described earlier. This gives 

the following formula 

 

(5) 𝐸𝑆𝐺 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑑𝑗,𝑡 + 𝛽2 ∗

2019 … . +𝛽5 ∗ 2022 + 𝛽6 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦1 … . +𝛽143 ∗ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦138 + 𝜀𝑖,𝑡 

 

In these regressions the ESG Performance Measurement can be one of the four measurements described 

in the beginning of this chapter. As a reminder  all the measurements are ESG Gain, ESG Return, ESG 

Relative Return, and ESG Combined Return. The regressions has time- and industry fixed-effects. The 

point of interest in the regressions is 𝛽1. If the results are in line with the hypothesis than this coefficient 

should be bigger than zero and statistically significant.  

4.4 Sample Differences 

The last method of this chapter focuses on testing the third hypothesis which was: 

 

H3: The holdings of mutual funds with a relatively high ESG rating on average have a higher ESG 

performance than the holdings of mutual funds with a relatively low ESG rating 
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H3a: The holdings of mutual funds with a relatively high ESG rating on average do not have a higher 

ESG performance than the holdings of mutual funds with a relatively low ESG rating. 

 

To test this hypothesis, this paper will compare the ESG performances of multiple samples. Because the 

definition of a ‘high’ and a ‘low’ ESG mutual fund rating is subjective, this paper uses different 

thresholds to define which mutual funds have a high ESG rating and a low ESG rating. The mutual fund 

ESG ratings can have a value of one up to five, which means that the rating that should be considered 

‘normal’ or ‘neutral’ is equal to three. This is why the first samples have a threshold of three. This 

method compares the ESG performance measures of companies with an average mutual fund rating 

greater than three to those with an average mutual fund rating lower than three. The other thresholds are 

> 3.5 & <2.5, > 3,75 & < 2.25. The significance of the difference in ESG performance between samples 

is calculated using two-sample t-tests. 

 

(1) 𝑡-𝑠𝑡𝑎𝑡 =
(�̅�𝑎−�̅�𝑏)−(𝜇𝑎−𝜇𝑏)

√ 𝑠𝑎
2

𝑛𝑎
+

𝑠𝑏
2

𝑛𝑏

 

 

(2) 𝑡-𝑠𝑡𝑎𝑡 =
(�̅�𝑎−�̅�𝑏)−(𝜇𝑎−𝜇𝑏)

𝑠𝑝√
1

𝑛𝑎
+

1

𝑛𝑏

 

 

In these formulas, �̅�𝑎 is the average of the ESG performance measure of sample a and �̅�𝑏 is equal to the 

average of the ESG performance measure of sample b. Na is equal to the amount of observation in sample 

a and nb is equal to the amount of observations in sample b. Sa is equal to the standard deviation of 

sample a, Sb is equal to the standard deviation of sample b, and Sp is equal to the pooled standard 

deviation. The formula for the  pooled standard deviation is: 

 

𝑠𝑝 = √
(𝑛𝑎 − 1) ∗ 𝑠𝑎

2 + (𝑛𝑏 − 1) ∗ 𝑠𝑏
2

𝑛𝑎 + 𝑛𝑏 − 2
 

 

The variables  𝜇𝑎 and 𝜇𝑏 are equal to the expected averages under the null hypothesis of the tests. In 

this case the null- and alternative hypothesis are: 

H0: (𝜇𝑎 − 𝜇𝑏) = 0 

 

Hb: (𝜇𝑎 − 𝜇𝑏) ≠ 0 

 

This means that under the null hypothesis, the difference between the average of sample ‘a’ and sample 

‘b’ is non-existent and thus is equal to zero. Formula (2) assumes that variances are equal, while formula 
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(1) does not assume this. An F-test calculates whether the two samples' variances are statistically 

different. This F-test looks like this: 

 

𝐹 =
𝑠𝐿

2

𝑠𝑆
2 

 

In this formula sL is equal to the largest of the two standard deviations and sS is equal to the smallest 

deviations of the two. The null- and alternative hypothesis of this test are: 

 

H0: 𝜎𝑎
2 = 𝜎𝑏

2 

 

Hb: 𝜎𝑎
2 ≠ 𝜎𝑏

2’ 

 

The calculated F-statistics are compared to critical values of an F-distribution table at a 5% significance 

level. If an F-statistic is greater than its critical value, then the variances are assumed to be not equal, 

and formula (1) is used. If the calculated F-statistic is not greater than its critical value, then formula (2) 

is used. 
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5 Chapter 5: Results 
This Chapter focuses on the results and will explain what they mean. The results will test the hypotheses 

described in Chapter 2 and the methodology behind the results as described in Chapter 4. This Chapter 

tests the three hypotheses in order. Firstly, this Chapter will do multiple regressions with the ESG score 

of companies as the dependent variable. Secondly, This Chapter calculates and analyses the  ESG 

performance measures explained in the previous Chapter. Thirdly, the results of the regressions with the 

ESG performance measures as the dependent variable are presented and explained. Lastly, this Chapter 

calculates, shows, and discusses the differences in ESG performance between samples. 

5.1 Testing hypothesis 1 

This section tests the first hypothesis. As a reminder the first hypothesis is: 

 

H1: The relationship between the ESG rating of a mutual fund and the ESG scores of their holdings is 

positive. 

 

H1a: There is no relationship between the ESG rating of a mutual fund and the ESG score of their 

holdings. 

 

Four regressions test this hypothesis. Table 5 shows the results of these regressions. Table 6 shows that 

the coefficient for Average Rating Funds is positive and statistically significant across all the 

regressions. Regression 1 has a relatively high and statistically significant constant term, indicating that 

the fixed-effect regressions are justified. Table 6 shows that the ESG score of a company increases when 

the Average Rating of Funds increases, ceteris paribus. Regression 4 controls for year- and industry-

fixed effects. Regression 4 shows that when the Average Rating Fund increases by 1, the   ESG score 

of a company increases by 11.83 . These results align with the first hypothesis because the coefficient 

for Average Rating Funds is positive and statically significant at a 1% level in all regressions. There is 

statistical evidence that the relationship between the ESG rating of a mutual fund and the ESG score of 

their holdings is positive. This means that the use of different databases for the ESG scores for 

companies and funds is unlikely to cause problems. 
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Table 6: ESG Score Regressions 

 Dependent Variable: ESG Score 

Variable (1) (2) (3) (4) 

Average Rating Funds 7.16***  
(.51) 

10.86*** 
(.59) 

7.64*** 
(.50) 

11.83*** 
(.57) 

Constant 28.26*** 
(1.36) 

NA 
  NA  NA  

Year FE No Yes No Yes 

Industry FE No No Yes Yes 

Observations 14,642 14,846 14,846 14,846 
Notes: all numbers are rounded to two decimals. The numbers between brackets are the standard errors clustered by firm. The 

asterisks indicate significance * 10%, ** 5%, and *** 1%. 

5.2 ESG Performance Measurements 

This section shows the results of the ESG performance calculations. Chapter 4 shows the math and 

reasoning behind all the ESG performance measurements. Table 7 and Table 8 show the results of the 

calculations. As explained in Chapter 3, some outliers were removed. Table 7 shows the summary 

statistics of the ESG performance measurements with the outliers, while Table 8 shows the same without 

outliers. The differences are almost non-existent. For completeness, Table 9 shows the statistical 

significance of the differences between the results of Table 7 and Table 8. The statistical significance is 

calculated using a two-sample t-test, as explained in Chapter 4. Table 9 shows no statistical significance 

for the differences between the two samples. For this reason, the remaining methods use the sample 

without outliers. 

 

Table 8 shows that the averages of all ESG performance measurements are positive. The standard 

deviations of all sizes are relatively high compared to the means, but because of the large number of 

observations, the means are statistically different from zero. The minimum is negative for all 

measurements. As explained in Chapter 4, the ESG Return and the ESG Relative Return have a relatively 

high maximum and minimum, respectively. As described in Chapter 4, the underlying assumptions 

change when considering a positive ESG Performance measurement against a negative ESG 

performance measurement. Because the ESG Combined Return is a combination of these two 

measurements, no such extremes are seen with this measurement. 

 

Table 7: Summary Statistics ESG Performance Measurements With Outliers 

Variable Mean Standard Deviation Min Max Observations 

ESG Gain 2.55 6.77 -75.47 54.66 14,930 

ESG Return 0.11 1.01 -0.92 113.94 14,930 

ESG Relative Return 0.04 0.14 -4.23 0.77 14,930 

ESG Combined Return 0.04 0.13 -0.92 0.77 14,930 
Notes: all numbers are rounded to two decimals. 
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Table 8: Summary Statistics ESG Performance Measurements Without Outliers 

Variable Mean Standard Deviation Min Max Observations 

ESG Gain 2.56 6.76 -75.47 54.66 14,642 

ESG Return 0.11 1.02 -0.92 113.94 14,642 

ESG Relative Return 0.04 0.14 -4.23 0.77 14,642 

ESG Combined Return 0.04 0.13 -0.92 0.77 14,642 
Notes: all numbers are rounded to two decimals.  

 

 
Table 9: Differences Sample With and Without Outliers 

Variable Mean Original Sample Mean Without Outliers Difference 

ESG Gain 2.55 2.56 7.58e-3 

ESG Return 0.11 0.11 1.32e-4 

ESG Relative Return 0.04 0.04 2.46e-4 

ESG Combined Return 0.04 0.04 4.62e-4 

Observations 14,930 14,642  
Notes: all numbers are rounded to two decimals. If a number has is followed by ex it means that you have to multiply the 

number by 10x to get the true value. The asterisks indicate significance * 10%, ** 5%, and *** 1%. 

 

5.3 Testing Hypothesis 2 

This section focusses on testing the second hypothesis. As a reminder the second hypothesis was: 

 

H2: There is a positive relationship between the ESG rating of mutual funds and the ESG performance 

of their holdings. 

 

H2a: There is no relationship between the ESG rating of mutual funds and the ESG performance of 

their holdings. 

 

To test the hypothesis, this section shows the results of several regressions with ESG performance 

measurements as the dependent variables. The first regression for every measurement only has the 

average rating funds as an independent variable. The second regressions have year-fixed-effects, the 

third regressions have industry-fixed-effects, and the last regressions have year- and industry-fixed 

effects. For a full explanation of the regressions, see Chapter 4. 

5.3.1 ESG Gain 

Table 10 shows the results of the regressions with ESG gain as the dependent variable. Table 10 shows 

that the coefficient for the Average Rating Funds in all regressions is significant and positive. The first 

regression shows an average increase of 0.39 rating on average for every point that the average rating 

for funds increases, ceteris paribus. The magnitude of the coefficients of Average Rating Funds is 

relatively low. Regression 4 shows an average increase of 0.50 in ESG gain for every increase of average 

rating funds of 1, ceteris paribus. Because the range of ESG Gain theoretically goes from -100 to 100, 
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and in the data used in this sample, it goes from  -75.47 to 54.66, an increase of 0.50 points is relatively 

low. So although the results are statistically significant, their economic significance is questionable. 

 

Table 10: Regression Results Dependent Variable ESG Gain 

 Dependent Variable: ESG Gain 

Variable (1) (2) (3) (4) 

Average Rating Funds .39***  
(.13) 

.53*** 
(.14) 

.35*** 
(.13) 

.50*** 
(.14) 

Constant 1.54*** 
(.34) NA  NA  NA  

Year FE No Yes No Yes 

Industry FE No No Yes Yes 

Observations 14,642 14,642 14,642 14,642 
Notes: all numbers are rounded to two decimals. The numbers in brackets are the standard errors clustered by firm. The asterisks 

indicate significance * 10%, ** 5%, and *** 1%. 

 

5.3.2 ESG Return 

Table 11 shows the results of the regressions with ESG Return as the dependent variable. Contrary to 

the previous results (Table 10), the regressions with ESG Return as the dependent variable show 

negative coefficients for the Average Rating Funds variable. A negative coefficient is the opposite of 

what is expected by the second hypothesis, but they are also not statistically significant. The results of 

Table 11 are not in line with the second hypothesis. An explanation could be that the assumptions of the 

ESG Return are not reasonable.  

 

Table 11: Regressions Results Dependent Variable ESG Return 

 Dependent Variable: ESG Return 

Variable (1) (2) (3) (4) 

Average Rating Funds -1.23e-3  
(1.16e-2) 

-1.34e-3 
(1.62e-2) 

-7.78e-3 
(9.44e-3) 

-9.31e-3 
(1.24e-2) 

Constant 1.11e-1** 
(2.63e-2) NA  NA  NA  

Year FE No Yes No Yes 

Industry FE No No Yes Yes 

Observations 14,642 14,642 14,642 14,642 
Notes: all numbers are rounded to two decimals. The numbers in brackets are the standard errors clustered by firm. If a number 

has is followed by ex it means that you have to multiply the number by 10x to get the true value. The asterisks indicate 

significance * 10%, ** 5%, and *** 1%. 

5.3.3 ESG Relative Return 

Table 12 shows the results of the regressions with the ESG Relative Return as the dependent variable. 

Similar to the results with the ESG Gain as the dependent variable, these regressions show a positive 

and statistically significant coefficient for the Average Rating Funds variable. The results are in line 

with the second hypothesis. Like Table 6, the first regression has a relatively high and significant 

constant term, indicating that fixed-effects regressions are probably justified. The first regression shows 

that the ESG Relative Return increases by 1.11% when the Average Rating Funds increase by 1, ceteris 
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paribus. When controlled for year- and industry-fixed-effects, regression 4 shows that the average ESG 

Relative Return increases by 1.42% when the Average Rating Funds increases by 1, ceteris paribus. The 

results of Table 15 align with the second hypothesis because the coefficient of Average Rating Funds is 

positive and statistically significant. 

 

Table 12: Regression Results Dependent Variable ESG Relative Return 

 Dependent Variable: ESG Relative Return 

Variable (1) (2) (3) (4) 

Average Rating Funds 1.11e-2***  
(2.59e-3) 

1.48e-2*** 
(2.66e-2) 

1.04e-2*** 
(2.69e-3) 

1.42e-2*** 
(2.75e-3) 

Constant 1.21e-2* 
(6.77e-3) NA  NA  NA  

Year FE No Yes No Yes 

Industry FE No No Yes Yes 

Observations 14,642 14,642 14,642 14,642 
Notes: all numbers are rounded to two decimals. The numbers in brackets are the standard errors clustered by firm. If a number 

has is followed by ex it means that you have to multiply the number by 10x to get the true value. The asterisks indicate 

significance * 10%, ** 5%, and *** 1%. 

5.3.4 ESG Combined Return 

Lastly, Table 13 shows the results of the regressions with the ESG Combined Return as the dependent 

variable. Similar to the regressions with the ESG Gain and the ESG Relative Return as the dependent 

variable, these regressions also all have a positive and statistically significant coefficient for the Average 

Rating Funds variable. This means that the results in Table 13 align with the second hypothesis. The 

first regressions show that an increase of 1 in the Average Rating Funds variable is associated with a 

rise in ESG Combined Return of 2.08%, ceteris paribus. When controlled for year- and industry-fixed-

effects, regression 4 shows that an increase of 1 in Average rating funds is associated with an increase 

of 2.94%, all else equal. The results of Table 16 align with the second hypothesis. 

 

Table 13: Regression Results Dependent Variable ESG Combined Return 

 Dependent Variable: ESG Combined Return 

Variable (1) (2) (3) (4) 

Average Rating Funds 2.08e-2***  
(2.70e-3) 

2.90-2*** 
(2.90e-3) 

2.05e-2*** 
(2.78e-3) 

2.94e-2*** 
(2.98e-3) 

Constant -1.47e-2** 
(7.18e-3) NA  NA  NA  

Year FE No Yes No Yes 

Industry FE No No Yes Yes 

Observations 14,642 14,642 14,642 14,642 
Notes: all numbers are rounded to two decimals. The numbers in brackets are the standard errors clustered by firm. If a number 

has is followed by ex it means that you have to multiply the number by 10x to get the true value. The asterisks indicate 

significance * 10%, ** 5%, and *** 1%. 

 

5.4 Testing Hypothesis 3 

This section focuses on answering the third hypothesis. As a reminder the third hypothesis was: 
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H3: The holdings of mutual funds with a relatively high ESG rating on average have a higher ESG 

performance than the holdings of mutual funds with a relatively low ESG rating 

 

H3a: The holdings of mutual funds with a relatively high ESG rating on average do not have a higher 

ESG performance than the holdings of mutual funds with a relatively low ESG rating. 

 

To test this hypothesis, the results in this chapter compare the ESG performance measurements of 

different samples. Table 14 shows the differences in ESG performance measurements of companies with 

a higher average fund rating than three and those with a lower average fund rating than three. The means 

of all the performance measurements are positive, but the differences are not. If the results align with 

the third hypothesis, the differences should be positive and statistically significant. The differences 

between the ESG gains and ESG returns are negative, which is the opposite of what the third hypothesis 

expects. The ESG Combined Return is the only statistically significant difference and is also bigger than 

zero. Therefore, the difference in ESG Combined Return is in line with the third hypothesis. It should 

be said that the threshold of three is quite a broad definition of high and low values. 

 
Table 14: ESG Performance Differences Threshold 3 

Average Rating Funds  >3 <3  
Variable Mean Mean Difference 

ESG Gains 2.46 2.57 -0.10 

ESG Returns 9.00% 11.08% -2.08% 

ESG Relative Return 4.38% 4.05% 0.33% 

ESG Combined Return 4.90% 3.76% 1.13%*** 
Observations 2,155 12,448  

Notes: all numbers are rounded to two decimals. The asterisks indicate significance * 10%, ** 5%, and *** 1%. 

 

Table 15 shows the differences in ESG performance measurements of companies, with a threshold of 

3.5 for relatively high and 2.5 for relatively low average fund ratings. Table 15 shows one more 

statistically significant difference than Table 14, the ESG Gain difference. The difference in the ESG 

Gains is negative and therefore not in line with the third hypothesis. The ESG combined return 

difference is still significant, but the significance level drops compared to the difference in Table 14. 

The difference in the ESG combined return is still positive, which is in line with the third hypothesis. 
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Table 15: ESG Performance Differences Thresholds 3.5 and 2.5 

Average Rating Funds >3.5 <2.5  
Variable Mean Mean Difference 

ESG Gains 1.56 2.20 -0.64** 

ESG Returns 6.85% 9.95% -3.10% 

ESG Relative Return 3.23% 3.36% 0.14% 

ESG Combined Return 3.95% 2.85% 1.10%* 

Observations 501 5,879  
Notes: all numbers are rounded to two decimals. The asterisks indicate significance * 10%, ** 5%, and *** 1%. 

 

 

Table 16 shows the last results of this section. Table 16 shows the differences between the samples, with 

a threshold of 3.75 for a relatively high fund rating and a threshold of 2.25 for a relatively low average 

fund rating. Table 16 shows more statistically significant differences than Tables 14 and 15. Three of 

the four differences are statistically significant. All of the differences are negative, however. Negative 

differences are the opposite of what the third hypothesis expects. The results are therefore not in line 

with the third hypothesis.  

 

Table 16: ESG Performance Differences Thresholds 3.75 and 2.25 

Average Rating Funds >3.75 <2.25  
Variable Mean Mean Difference 

ESG Gains 0.03 2.06 -2.02** 

ESG Returns 1.35% 9.51% -8.16%*** 

ESG Relative Return -0.74% 3.15% -3.89%* 

ESG Combined Return 1.34% 2.33% -0.99% 

Observations 66 2,665  
Notes: all numbers are rounded to two decimals. The asterisks indicate significance * 10%, ** 5%, and *** 1%. 

 

Although Table 14 and 15 showed a statistically positive difference in the ESG combined return, the 

other results in Table 15 and especially Table 16 show different results. Because Table 14 has quite a 

broad definition of a high- and low-average fund rating, the results should be interpreted carefully. How 

stricter the definition for a low- and high average fund rating gets, the more statistically significant the 

differences become, except for the combined return. Some of the results of Table 15 and especially the 

results of Table 16 are not in line with the third hypothesis. Therefore, there is no statistical evidence 

that, on average mutual funds with a relatively high ESG rating improve the ESG scores of their holdings 

more than mutual funds with a relatively low ESG rating. These results contradict the precious results 

in Section 5.3. A possible explanation for the contradicting results is the differences in sample size. In 

Table 14, 15 and 16 the samples with relatively high Average Rating Funds have less observations than 

the samples with relatively low Average Rating Funds. This could skew the results and therefore result 

in a different outcome compared to the second hypothesis.  
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6 Conclusion 
This paper aims the answer the research question: 

 

‘How do mutual funds perform in terms of how their holdings improve on ESG criteria?’ 

 

This paper tries to answer this research question by testing three hypotheses. This research uses data 

from DataStream on companies, Morningstar on mutual funds that are sold in the United States, and 

CRSP on mutual fund holdings. 

 

The results show statistical evidence that a higher ESG rating of funds is associated with higher ESG 

scores in their holdings. This paper shows this by performing regressions with ESG scores as the 

dependent variable. Based on the literature of Chatterji and Toffel (2009) and Peloza (2009), three 

regressions add time- and industry-fixed-effects.. All regressions performed in this paper show a 

statistically significant positive coefficient for the average ESG rating of mutual funds on the ESG score 

of their holdings. This indicates that the use of different data bases is justified. 

 

The results of this paper show statistical evidence that there is a positive relationship between the ESG 

rating of mutual funds and the ESG performance of their holdings for three of the four ESG performance 

measurements used in this paper. The regressions show that for ESG Gain, ESG Relative Return, and 

ESG Combined Return, the coefficient of the average rating of mutual funds is positive and statistically 

significant. Three out of the four regressions performed for every ESG performance measurement use 

year- and industry-fixed-effects, based on the literature of Chatterji and Toffel (2009) and Peloza (2009). 

The regression with ESG Return shows no statistically significant results, and this could be due to the 

assumptions underlying the ESG Return. 

 

Lastly, his paper shows no statistical evidence that mutual funds with a relatively high ESG rating on 

average improve the ESG scores of their holdings more than mutual funds with a relatively low ESG 

rating. This conclusion is based upon the differences in ESG performance of companies with a relatively 

high average ESG rating of funds compared to a low average ESG rating of funds. How stricter the 

definition of relatively high and relatively low becomes, the more statistically significant the differences 

become, except for the ESG Combined Return. improve the ESG score of their holdings more than 

mutual funds with relatively high ESG ratings. These results are somewhat contradicting. A possible 

explanation is the differences in sample sizes between the relatively high and the relatively low samples. 

The results, indicate that it probably is more likely that the mutual funds with relatively low ESG ratings 
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All in all, it seems that mutual funds improve the ESG criteria of their holdings more when their ESG 

rating is high. This holds when controlled for year- and industry-fixed effects. If the relatively high and 

low samples are compared, an opposite effect is found, which could be to differences in sample sizes. 

This paper also shows that mutual funds with a high ESG rating invest in companies with a higher ESG 

score. This indicates that people who find ESG criteria critical when investing should probably invest 

in mutual funds with a higher ESG rating. This paper also shows some evidence for the strategies for 

socially investing described by Wagemans, Koppen, and Mol (2013). 

6.1 Limitations and Future Research  

One of the considerable limitations of this research is the use of ESG scores and ratings for companies 

and firms to indicate their ESG criteria. Chatterji et al (2015) and Delmas and Blass (2010) show that 

ratings provided by third parties have problems, and different parties’ ratings do not always align with 

each other. Although this paper checks the validity of using different data bases, future research would 

benefit from using more databases.  

 

Another problem with this research is that it only uses data for mutual funds that are sold in the United 

States. For this reason, it is not easy to extrapolate the results of this paper to mutual funds that are sold 

in other countries, especially emerging markets. Future research could focus on using data for mutual 

funds in other countries, but as of today, this data is challenging to get. A similar problem might be a 

selection bias in what companies and/or funds receive ratings for third parties. Future research could 

focus on researching whether this is the case. As time moves on and ESG becomes more popular more 

data should be available as well, so future research should have fewer problems with this issue. 

 

Lastly, it could be that there are other factors that should be controlled for. The year- and fixed effects 

remove some of the randomness. It is, however, possible that there are other factors that influence the 

results, i.e. ommited variable bias.  Future research could focus on identifying these factors and 

including them in the study. 
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