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ABSTRACT: 
This thesis examines the performance of actively and passively managed ESG equity funds dom-
iciled in Europe from 2016 to 2023, with a particular focus on risk-adjusted returns during dif-
ferent market conditions. The study evaluates whether actively managed ESG funds justify their 
higher expense ratios by delivering superior performance compared to passive ESG funds. Using 
a comprehensive dataset of European-domiciled ESG equity funds, two portfolios, active and 
passive are constructed and assessed using multiple risk-adjusted metrics, including the Sharpe 
ratio, Sortino ratio, Jensen’s alpha, and multifactor regression models such as the CAPM, Fama-
French three-factor, and Carhart four-factor models. 
 
The results indicate that actively managed ESG funds do not consistently outperform passive 
ESG funds on a risk-adjusted basis. In fact, the active portfolio often exhibits higher downside 
risk, as measured by Value-at-Risk and maximum drawdown, without delivering compensating 
returns. These findings suggest that the higher fees associated with active ESG management are 
not justified by superior performance. This underperformance can be attributed to closet index-
ing, where funds labeled as active closely replicate benchmark indices without offering genuine 
active management. However, as the study does not directly measure active share, further re-
search is needed to determine whether the lack of outperformance is due to limited managerial 
skill or insufficient deviation from passive benchmarks. The thesis also discusses the implications 
of ESG constraints on portfolio construction, noting that the exclusion of certain sectors or in-
dustries may reduce diversification opportunities and make active ESG portfolios more sensitive 
to market fluctuations and sector-specific risks. 
 
These findings have practical relevance for investors, fund managers, and financial advisors. For 
those seeking sustainable investment options, passive ESG funds may offer a more cost-efficient 
and risk-conscious alternative. The results indicate that, as transparency and cost-efficiency be-
come increasingly important in the market, active strategies often fail to provide sufficient value 
to justify their higher fees. 
 

KEYWORDS: ESG funds, Active investing, Closet indexing, European equity markets, Active 
share, Sustainable investing 
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ABSTRACT: 
Tämä tutkielma tarkastelee Euroopassa toimivien aktiivisesti ja passiivisesti hallinnoitujen ESG-
osakerahastojen tuottoja vuosina 2016 - 2023, keskittyen erityisesti riskikorjattuihin tuottoihin 
erilaisissa markkinaolosuhteissa. Tutkimuksen tavoitteena on selvittää, ovatko aktiivisesti hallin-
noitujen ESG-rahastojen korkeammat kulut perusteltuja niiden mahdollisesti tarjoaman yli-
tuoton perusteella suhteessa passiivisiin ESG-rahastoihin. ESG-osakerahastojen aineiston poh-
jalta muodostetaan kaksi salkkua - aktiivinen ja passiivinen, joiden tuottoja arvioidaan useilla 
riskikorjatuilla mittareilla. Näitä mittareita ovat esimerkiksi Sharpen ja Sortinon suhde, Jensenin 
alfa sekä multifaktorimallit, kuten CAPM-, Fama-Frenchin kolmen faktorin ja Carhartin neljän 
faktorin mallit.  
 
Tulokset osoittavat, että aktiivisesti hallinnoidut ESG-rahastot eivät johdonmukaisesti ylitä pas-
siivisten ESG-rahastojen riskikorjattuja tuottoja. Aktiivinen salkku osoittaa usein suurempaa las-
kuriskialttiutta, kuten korkeampaa Value-at-Riskia ja maksimidrawdownia, kuitenkaan tuotta-
matta vastaavaa kompensoivaa tuottoa. Nämä havainnot viittaavat siihen, että aktiivisen ESG-
salkun korkeammat kulut eivät ole perusteltuja paremmalla tuotolla. Tämä alisuoriutuminen 
voidaan liittää closet indexing -ilmiöön, jossa aktiivisiksi nimetyissä rahastoissa salkun koostu-
mus seuraa vertailuindeksiä ilman todellista aktiivista salkunhoitoa. Tutkimuksessa ei kuiten-
kaan mitata aktiiviosuutta suoraan, täten jatkotutkimusta tarvitaan sen selvittämiseksi ja tutki-
taan, johtuuko alisuoriutuminen rajallisesta salkunhoitajan osaamisesta vai riittämättömästä 
poikkeamasta passiivisiin vertailukohtiin. Tutkielmassa käsitellään myös ESG-rajoitteiden vaiku-
tuksia salkunrakennukseen. Tiettyjen toimialojen tai sektorien poissulkeminen voi vähentää ha-
jautusmahdollisuuksia ja tehdä aktiivisista ESG-salkuista herkempiä markkinaheilahteluille ja 
sektorikohtaisille riskeille. 
 
Tuloksilla on käytännön merkitystä sijoittajille, salkunhoitajille ja talousneuvojille. Kestäviä sijoi-
tusvaihtoehtoja etsiville passiiviset ESG-rahastot voivat tarjota kustannustehokkaamman ja ris-
kitietoisemman vaihtoehdon. Tulokset osoittavat, että markkinoiden painottaessa yhä enem-
män läpinäkyvyyttä ja kustannustehokkuutta, aktiiviset strategiat eivät useinkaan tarjoa riittä-
vää lisäarvoa oikeuttaakseen korkeammat kulunsa.  
 

KEYWORDS: ESG rahastot, Aktiivinen sijoittaminen, Piiloindeksointi, Eurooppalaiset osake-
markkinat, Aktiiviosuus, Kestävä sijoittaminen 
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1 Introduction 

The topic of environmental, social, and governance (ESG) and mutual funds is widely 

explored from various points of views, and this thesis will be an addition to the existing 

body of knowledge by providing a focused examination of the performance comparison 

between actively managed ESG funds and passively managed ESG index funds in Europe. 

 

Mutual fund investing has increased significantly over the past 20 years, driven by fac-

tors such as low transaction costs, portfolio diversification, stock selection, and cus-

tomer service (Gruber, 2024). Investors are presented with a wide selection of mutual 

fund options, ranging from traditional actively managed funds to passively managed in-

dex funds. However, for the past decade, with the emergence of ESG-related investing, 

there has been a notable shift in investor preferences towards funds that consider envi-

ronmental, social, and governance factors alongside the fund’s performance. According 

to the Global Sustainable Investment Alliance’s (GSIA) 2022 report, the total assets un-

der management (AUM) in sustainable investing have surged to 3,3 trillion dollars, illus-

trating the substantial growth and widespread acceptance of ESG principles among in-

vestors globally.  

 

The ESG has developed into a widely recognised framework used by investors to evalu-

ate the sustainability and ethical impact of their investments, in order to make more 

informed decisions that align with their strategic and long-term objectives (Li et al., 

2021). Unlike the principles of responsible investment (PRI), which is a specific set of 

principles, ESG is a wider concept that can be applied in various ways, influencing a com-

pany's financial performance either positively or negatively (Li et al., 2021). ESG criteria 

serve as a foundation for sustainable investing, as it has become a significant factor in 

the evaluation of investment decisions due to the challenges that the world faces relat-

ing to climate change, social, environmental, and political instability. With the growing 

popularity of ESG-criteria implemented mutual funds, studies on the performance of 

these funds have become more common. This increased attention emphasises the need 



 9 

to understand how these funds operate. For instance, in their research, Chen and Schol-

tens (2018) have found no evidence that actively managed socially responsible invest-

ment (SRI) funds perform better than passively managed SRI funds in terms of stock 

returns. Moreover, the authors concluded that part of actively managed SRI funds ex-

hibited behavior consistent with closet indexing. As the approach for this thesis is simi-

lar, it aims to explore the performance and characteristics of ESG-focused funds in Eu-

rope, utilising the findings of Chen and Scholtens (2018) as a starting point.   

 

Recognising the increasing demand for sustainable investment options, investment or-

ganisations have found it necessary to incorporate a separate ESG sub-category within 

their fund offerings to meet the diverse preferences and objectives of investors. These 

ESG sub-categories provide investors with more detailed options customised to their 

specific ESG preferences, investment strategies, and risk tolerances. Given that the inte-

gration of ESG factors in decision-making lacks official standards, the Global Sustainable 

Investment Alliance (GSIA) has explored various investment approaches to guide inves-

tors and asset managers in aligning their investment goals. These approaches include 

ESG integration, thematic investing, stewardship, impact investing, norms-based screen-

ing, negative/exclusionary screening, and positive/best-in-class screening. Each of these 

will be detailed and explained later in the thesis. 

 

Gruber (2024) mentions in his paper that investors can benefit from actively managed 

mutual funds because of the professional management and expertise provided in secu-

rity selection. Although these funds generally come with higher fees and greater risk 

compared to passively managed funds, the author states in his paper that investors may 

value professional service and flexibility in stock selection, even if these funds underper-

form. In addition, the author also mentions that some investors are motivated to choose 

actively managed funds due to a belief that they can identify superior fund managers 

who will deliver outperformance.  

 

This creates a dilemma for ESG-integrated actively managed funds, whether they can 

consistently justify their higher fees and active strategies to deliver superior returns. 
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These funds follow a specific strategy that incorporates active engagement with compa-

nies and stakeholders, which raises a question of whether incorporating ESG factors 

helps active funds outperform passive funds. With sustainability goals as a main driver 

in both active and passive funds, this study seeks to examine the performance of these 

funds and determine whether ESG integration in actively managed funds leads to supe-

rior risk-adjusted returns.   

 

Although prior studies such as Chen and Scholtens (2018) have examined the perfor-

mance of SRI funds, their findings are not directly comparable to ESG-focused portfolios, 

particularly within the European market. These studies often rely on broader definitions 

of sustainability and focus primarily on global or U.S. markets, leaving a gap in region-

specific analysis of ESG fund performance under varying market conditions. Similarly, 

Fahling et al. (2019) and Pace et al. (2016) provide comparative analyses of active and 

passive funds, but do not isolate ESG-focused portfolios or account for performance dur-

ing volatile market conditions. This thesis contributes to the literature by narrowing the 

scope to ESG equity funds domiciled in Europe and analysing their performance across 

different market conditions from 2016 to 2023. This thesis builds on previous research 

by incorporating multifactor regression models and a range of risk-adjusted performance 

metrics to assess whether actively managed ESG funds justify their higher fees. 

 

1.1 Purpose of the Study and Motivation 

The purpose of this thesis is to investigate the performance of actively managed ESG 

equity funds in comparison to passively managed peers. It aims to assess whether the 

higher fees associated with active management are justified by differences in abnormal 

returns and risk-adjusted performance. The importance of this analysis lies in under-

standing the value that active management brings to ESG investing. The aim is to create 

two portfolios of funds, where one consists of actively managed funds and the other of 

passively managed funds, to assess their performance. 
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The thesis focuses on European funds due to their advantageous ESG ratings, which are 

attributed to the region’s regulatory frameworks and high sustainability reporting stand-

ards. Based on the latest Sustainable Development Report (2024), out of 50 United Na-

tions member states, 39 were ranked in the top tier for their commitment towards 

achieving all 17 Sustainable Development Goals. The Nordic countries, such as Finland, 

Sweden, and Denmark, are particularly noteworthy, as they constantly appear in leading 

positions based on their ESG performance. Building upon the objectives outlined above, 

the following research question was developed: 

 

1. Do actively managed ESG-focused funds offer better risk-adjusted returns and 

justify their higher expense ratios compared to passively managed ESG-focused 

funds? 

1.2 Hypothesis Development 

To investigate the performance of ESG funds, two hypotheses have been developed. The 

motivation for these hypotheses arises from the paper by Chen and Scholtens (2018), 

which conducts a comparative analysis of active and passive SRI funds. Their findings 

suggest that certain active SRI funds fail to deliver superior performance, often matching 

their benchmarks despite their stated objectives. This raises questions about whether 

active ESG funds truly provide superior risk-adjusted returns compared to passive ESG 

funds. Additionally, it suggests that their higher costs may not always be justified, which 

indicates that active management does not necessarily lead to better performance. 

 

Several studies have examined the performance of active and passive portfolios across 

different markets. Fahling et al. (2019) analysed the German market, showing that while 

active funds slightly outperformed passive peers before expenses, they underperformed 

after expenses were accounted for. Pace et al. (2016), in their analysis of European and 

U.S. markets, found no advantage for active funds in terms of risk-adjusted returns and 

noted that active and passive funds performed similarly when expenses were excluded. 

Focusing on the U.S. market, Rompotis (2009) demonstrated that active ETFs underper-

formed both passive ETFs and market benchmarks. Crane and Crotty (2018) found that 
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index funds exhibited greater performance persistence than active funds. Similarly, Elton 

et al. (2019) highlighted that ETFs consistently outperformed active mutual funds in 

terms of returns. 

 

Active funds often fail to outperform passive funds as per evidence provided, but there 

is limited research exploring how ESG funds perform specifically in Europe. From the 

papers of Pace et al. (2016) and Fahling et al. (2019), it becomes increasingly clear that 

active funds frequently deliver similar performance as their passive peers. This raises the 

question of whether ESG integration in active funds genuinely adds value or simply at-

tracts investors by appealing to sustainability. While the study by Chen and Scholtens 

(2018) investigated performance and closet indexing in active socially responsible invest-

ment (SRI) funds, research focusing on ESG funds in Europe remains limited. Thus, this 

study aims to address this gap and evaluate whether actively managed ESG funds show 

similarities in their performance relative to passively ESG managed peers.  

 

The first hypothesis posits that there is no statistically significant evidence that passively 

managed ESG funds underperform in terms of risk-adjusted performance compared to 

their actively managed counterparts. It assumes that the efficiency and lower costs of 

passive strategies enable comparable outcomes without the need for active manage-

ment. Therefore, the first hypothesis is: 

 

H0 = There is no statistically significant difference in risk-adjusted performance between 

actively managed ESG funds and passively managed ESG funds. 

 

The alternative hypothesis posits that actively managed ESG funds outperform passively 

managed ESG funds in terms of risk-adjusted performance. 

 

H1 = Actively managed ESG funds provide significantly higher risk-adjusted performance 

compared to passively managed ESG funds. 
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1.3 Structure of the Thesis 

The thesis is divided into five parts. The first section is the introduction to the study, 

which provides the research questions, the objectives of the study, and an overview of 

the research context. It is followed by the literature review, which examines previous 

research literature relevant to the study’s topics. This section examines theories, meth-

odologies, and findings from the existing literature related to ESG investing, active and 

passive management, fees in funds, and greenwashing. 

 

The third part focuses on the theoretical framework supporting this research, with a 

thorough examination of Modern Portfolio Theory (MPT), the Efficient Market Hypoth-

esis (EMH), and Agency Theory. MPT and EMH lay the foundation for assessing the per-

formance of active and passive portfolios. Agency Theory, on the other hand, provides 

a crucial examination of the relationship between fund managers and investors, espe-

cially concerning potential conflicts of interest in funds’ fee structures, where managers 

may prioritise fee structures that benefit themselves over the best interests of investors. 

Additionally, it addresses the issue of closet indexing, where funds marketed as actively 

managed fail to engage in active management. 

 

The fourth part explains the sample collection method and introduces the methodology 

applied in the research. This section outlines the sampling criteria, risk-adjusted perfor-

mance measures, and factor models, including the single-factor model, the Fama-French 

three-factor model, and the Carhart four-factor model. Finally, the fifth part presents 

the empirical results of the analysis, utilising the methods and models discussed above, 

and concludes with the study's key findings. 
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2 Literature Review 

This chapter introduces the literature review and provides a thorough overview of exist-

ing research relevant to this study. It examines, discusses, and analyses key topics. To-

gether, these provide a comprehensive overview of current knowledge on ESG-related 

funds, their fee structures, and transparency issues, including closet indexing and green-

washing. 

 

2.1 ESG Investing 

As awareness of sustainable investing has grown during the last decade, more investors 

and institutions have recognised the importance of ESG criteria in their investment pro-

cesses. The GSIA (2022) report indicates that sustainable AUM has increased by 20% in 

most regions, excluding the US. At the same time, the report suggests a 5% annual de-

cline in the proportion of assets classified as sustainable in Europe. The decline may be 

attributed to the tightening definition of the term "sustainable investing" and the in-

creased requirements surrounding disclosure regulations (GSIA, 2022). 

 

According to Schanzenbach and Sitkoff (2020), the roots of ESG investing can be traced 

back to the SRI movement of the 1980s, which emphasised ethical and moral consider-

ations over generating higher returns. The birth of ESG emerged when the concept of 

SRI expanded to include corporate governance factors in addition to environmental and 

social issues. This rebranding, as stated by the authors, transformed the practice of in-

vesting in ESG into a more comprehensive framework that not only addresses ethical 

concerns but also aims to improve risk-adjusted returns by considering the broader im-

pact of corporate practices on society and the environment. 

 

In his paper, Matos (2020) notes that ESG investing is still evolving and faces several chal-

lenges, including inconsistent implementation standards and varying definitions of what 

constitutes a sustainable investment. Despite these challenges, ESG strategies have 
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gained significant importance in the asset management industry, where they are increas-

ingly viewed as essential for managing long-term risks and identifying investment oppor-

tunities. Matos (2020) also noted that with the growing popularity of ESG incorporation 

in both active and passive funds, there is a need for stricter and standardised ESG metrics 

to enhance transparency and tackle the issues of greenwashing and rainbow washing. 

Furthermore, Matos (2020) stated that there is no single, agreed-upon list of ESG con-

siderations. However, the author provided a list of issues that companies face in their 

effort to increase their value. Table 1 below shows a summary of these ESG issues. 

 

 

Table 1. List of Main ESG Issues (Matos, 2020). 

 

In their study, Kotsantonis et al. (2016) argue that incorporating ESG factors into invest-

ment decisions can lead to improved firm performance by enhancing its ability to man-

age risks that are not typically captured by traditional financial analysis. The authors ar-

gue that integrating ESG enables firms to better anticipate and adapt to regulatory 

changes and environmental challenges, which in turn can reduce costs and enhance op-

erational efficiency. Additionally, the authors suggest that focusing on ESG factors may 

strengthen a firm’s reputation and stakeholder relationships, thereby supporting long-

term value creation. 
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The growing interest in incorporating ESG factors has rapidly increased the number of 

mutual funds that priorities these factors due to rising demand from investors. According 

to Reiser and Tucker (2019), ESG funds have outperformed their traditional counterparts 

in terms of both AUM and investor inflows. The niche ESG market has become a signifi-

cant part of the industry, leading to the rebranding of numerous mutual funds and ETFs 

to include ESG considerations. The surge in popularity of ESG investing has started a de-

bate about whether funds that incorporate ESG factors are actually delivering on their 

promises. Curtis et al. (2021) conducted research on ESG mutual funds to understand 

whether these funds align with ESG principles and whether these factors affect their 

performance. The results of their study show that ESG funds provide investors with in-

creased exposure to ESG factors, indicating that these funds genuinely align their invest-

ments with their stated ESG objectives. Furthermore, they revealed that the incorpora-

tion of ESG does not lead to reduced returns nor increased costs. The study showed that 

ESG funds were able to maintain returns while incorporating ESG criteria, which suggests 

that integrating these factors into fund strategies does not come at the expense of prof-

itability. 

 

2.1.1 ESG Screening Approaches 

With the increasing ESG investments around the globe, communication between inves-

tors requires a terminology that allows for a clear and consistent understanding of how 

ESG factors are integrated into investment strategies. This terminology helps standardise 

discussions and disclosures about ESG practices, ensuring that investors have a common 

framework to evaluate and compare the sustainability and ethical impact of different 

investments, which in turn supports more informed decision-making and promotes 

transparency. (GSIA, 2023). Figure 1 below illustrates the primary screening principles 

for identifying suitable investment strategies. 
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Figure 1. Main ESG Screening Approaches (GSIA, 2023). 

 

Norms-based screening typically involves excluding investments that fail to maintain 

minimum standards set by international guidelines, such as those from the United Na-

tions Global Compact, the International Labour Organisation, or other globally recog-

nised organisations (GSIA, 2022). This approach aims to filter out companies that violate 

human rights, engage in corrupt practices, or contribute to environmental degradation. 

The Norms-based approach is also known as “minimum-standards screening” because 

it focuses on eliminating companies that do not meet the basic ethical or social criteria 

defined by international standards.   

 

The Negative/Exclusionary screening approach refers to the strategy of excluding certain 

sectors, industries, or companies from investing in due to their involvement in activities 

that are considered undesirable or harmful. Companies involved in manufacturing weap-

ons, operating in the gambling industry, engaging in fossil fuel extraction, or those that 

harm the environment through deforestation or pollution are typically excluded from a 

fund or investment portfolio. 

 

Positive screening, on the other hand, focuses on companies, securities, various financial 

instruments, or even projects that demonstrate strong ESG performance. The process 

involves selecting investment opportunities that meet specific ESG criteria while filtering 

out those with low ESG ratings. Agapova et al. (2024) describe positive screening as a 

strategy that encourages investors to be more selective and inclusive in their portfolio 

construction by actively seeking out companies that focus on delivering high ESG stand-

ards. It is also worth noting that in a study by Agapova et al. (2024), Berry and Junkus 

(2013) found that investors tend to favor positive ESG screening over negative screening 

when selecting their portfolios, as indicated by their survey of a large sample of investors. 
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Best-in-class screening, similar to positive screening, is the process of selecting compa-

nies that demonstrate the strongest performance in ESG criteria within their respective 

industries. The primary difference between these two approaches is that best-in-class 

screening specifically compares companies within the same sector or industry, evaluat-

ing them against one another to identify the top performers in terms of sustainability 

ranking (GSIA, 2023). Furthermore, as stated in the report by Swiss Sustainable Finance 

(2020), utilising this approach allows investors to focus on companies with lower finan-

cial risks due to their strong sustainability standards, which can lead to more stable long-

term returns. However, since this approach selects the best investment opportunities 

within a certain threshold, it also means that investors might include companies from 

industries that are not typically considered sustainable, often referred to as "sin compa-

nies," as long as these companies are top performers in their sector based on ESG criteria. 

 

In addition to the stated ESG screening approaches, GSIA (2022) presents investment 

approaches that encompass broader strategies for integrating ESG criteria into invest-

ment decisions. These include ESG integration, thematic investing, stewardship, and im-

pact investing. Such approaches are among the most commonly used by investors and 

serve as key frameworks for incorporating sustainability factors into the investment de-

cision-making process. 

 

2.2 Active and Passive Management 

In portfolio management, there are two approaches to managing mutual funds: active 

management and passive management. As stated in the report conducted by Morn-

ingstar (2023), actively managed funds often struggle to beat their passive counterparts 

over the long-term period, with less than 25% of active funds surpassing their passive 

counterparts over the 10-year period. The report highlights that while some active man-

agers can achieve short-term success, particularly in specific asset categories like real 

estate, bonds, and small-cap equity funds, the consistency and cost-effectiveness of pas-

sive management often make it a more reliable choice for many investors. 
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The paper by Garleanu and Pedersen (2022) illustrates the decline in direct ownership 

of U.S. equities and the simultaneous rise of delegated management, which includes 

both active management, such as mutual funds and hedge funds, and passive manage-

ment, like mutual funds and exchange-traded funds (ETFs). The figure below showcases 

the changes in ownership structure, highlighting a significant decrease in household di-

rect holdings of U.S. equities over the decades. Notably, the decrease in household direct 

holdings corresponded with an increase in the share of equities managed by profession-

als through approaches such as ETFs, as well as both active and passive management. 

The paper's results state that the significant increase in active management over the past 

few decades is largely due to the decline in information costs. This decline has enabled 

professionals to identify and capitalise on market inefficiencies, thereby facilitating 

higher returns. 

 

 

Figure 2. Ownership of U.S. equities (Garleanu & Pedersen, 2022). 

 

With all the negativity and uncertainty surrounding active management due to its high 

fees and frequent underperformance relative to passive management, as stated in 

Morningstar’s report, Foster and Warren (2011) argue that some investors may still 

choose active management due to their belief in their ability to select skilled managers 
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and dynamically adjust their portfolios. The decision is often driven by investors’ behav-

ioral biases and their expectations towards experienced investment managers, despite 

the overall negative alpha that is commonly associated with active management. In the 

same paper, multiple authors such as (Barras et al., 2010; Fama and French, 2010; Kos-

kowski et al., 2006; Wermers, 2000) have shown that the majority of U.S. fund managers 

fail to consistently generate positive alpha after accounting for management fees and 

transaction costs. Nonetheless, they manage to achieve a positive alpha of 0.40% to 0.50% 

before fees are deducted, indicating that active management can add value at the gross 

level.   

 

Foster and Warren (2011) describe how investors can generate excess returns by care-

fully selecting fund managers who outperform the market. They argue that a lag be-

tween the market and the recognition of a manager’s superior performance allows early 

investors to gain higher returns before more money flows into the fund. This can be ex-

plained by the fact that as the fund manager's performance improves, more investments 

flow into the fund, making it more difficult for the manager to sustain the same level of 

outperformance, thus causing returns to gradually decrease. Finally, to improve returns, 

investors may consider changing managers, which is seen as a viable option that adds 

value to their strategy. This flexibility allows investors to adjust their investments, making 

long-term investing more efficient, rather than sticking with one manager for the entire 

period. 

 

Sorensen et al. (1998) studied the allocation between active and passive management 

in the context of pension fund investments. In their paper, they analyse the trade-off 

involved in allocating assets to active managers, who aim to achieve higher returns, and 

passive managers, whose strategy is to follow the index. They showed that only manag-

ers with a sufficient amount of skill can generate excess returns above what the market 

offers. This raises a question about how consistently pension funds or mutual funds can 

identify and select such skilled managers that would outperform the index. Given the 

higher risks and costs associated with active management, the ability to assess managers’ 
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performance becomes a crucial part in determining whether the potential for excess re-

turns justifies the additional expenses. Finally, the authors state that despite the addi-

tional value active managers can bring to a portfolio, passive investments should still 

form a significant portion of the portfolio, especially when there are uncertainties re-

garding the manager's skill level.  

 

Lastly, in their study, Dyck et al. (2013) investigate whether active management is actu-

ally capable of delivering superior returns compared to passive management, particu-

larly in markets outside the U.S. The statement that the U.S. market is one of the most 

efficient in the world leaves little room for active managers to exploit mispricings and 

inefficiencies, making it challenging to outperform passive funds after accounting for 

fees. Thus, the authors propose to focus on non-U.S. markets, such as emerging markets 

and EAFE countries (Europe, Australasia, and Far East), where inefficiencies are more 

common, giving active managers a greater chance to capitalise on mispricings and 

achieve higher returns. The results show that active management significantly outper-

formed passive strategies in emerging markets and, to a lesser extent in EAFE countries. 

However, in the U.S., active management underperforms. The performance advantage 

of active management seems to increase in less developed countries, and due to these 

inefficiencies, investors tend to use active management more frequently in these mar-

kets. 

 

In light of the evidence presented, active management may not need to be entirely dis-

missed solely based on its higher fees. Multiple academic papers suggest that passive 

management tends to outperform in developed markets. However, the paper by Dyck et 

al. (2013) illustrates that active management can add significant value, primarily in mar-

kets with mispricing and inefficiencies. 

 

2.3 The Role of Fees in Fund Performance 

One of the crucial parts of active management is its fee structure, as it directly affects 

both the profitability of the managers and the attractiveness of active funds to investors. 
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The fees of actively managed funds are expected to be justified by the fact that they are 

expected to deliver higher returns through continuous stock selection. The model in the 

paper of Stambaugh (2019) shows that even highly skilled managers, while able to gen-

erate higher returns, may not increase the total fee revenue for the entire industry. In 

this context, total fee revenue refers to the overall income that managers collectively 

earn from the fees they charge for managing active funds. 

 

However, as the analysis by Garyn-Tal (2013) suggests, the relationship between fees and 

performance is far from consistent, with higher-fee funds often failing to justify their 

costs in terms of better returns when compared to lower-fee funds. Although the author 

mentioned that higher-priced management may generate higher gross returns, these 

returns are often not enough to cover the fees, resulting in lower net returns, even when 

the total returns are higher. Furthermore, Garyn-Tal's (2013) extensive study of 1,395 

U.S. open-end mutual funds confirms a statistically significant negative relationship be-

tween expense ratios and fund performance, as measured by the alpha ratio. 

 

With the increasing popularity, competition, and awareness, there has been a shift in 

investor preferences toward so-called 'no-load' funds, which are sold directly to investors 

with no commission or sales fees (ICI, 2023). Investors are increasingly opting for lower-

cost funds, as they realise that higher fees do not necessarily translate into better returns. 

The report conducted by ICI (2023) indicates an overall decline in expense ratios for both 

actively managed and passively managed funds. With 92% of gross sales in 2023 going 

to no-load funds, this represents a significant shift compared to the year 2000, when 

only 46% of gross sales were directed toward no-load funds. The figure below showcases 

the decline in average expenses ratio throughout the years for both actively managed 

and passively managed funds. 
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Figure 3. The Decline of Expense Ratio in Active and Index Funds (ICI, 2023). 

 

The U.S. Securities and Exchange Commission (SEC) has introduced a range of regulations 

aimed at achieving full transparency of expenses associated with mutual funds and ETFs. 

These changes have helped to prevent any misleading representations of the fee struc-

tures and simplified the reporting process for shareholders. By mandating the presenta-

tion of fee structures, the SEC has addressed any misleading representations that may 

have previously existed in fund advertisements. This change ensures that investors have 

a clearer understanding of the true costs associated with mutual funds and ETFs (SEC, 

2022). 

 

The trend of declining fees also extends to ESG funds. Morningstar’s (2024) latest report 

on ESG fund fees confirms that the fees of these funds have also been in decline due to 

increased competition among asset managers, the launch of numerous ESG strategies, 

and growing investor demand. Additionally, it is reported that European ESG funds man-

aged to provide lower fees in comparison with conventional peers. Conversely, the U.S. 

ESG funds have generally shown a tighter fee gap with conventional funds. For instance, 

the US Large-Cap Blend Equity category shows relatively narrow differences in fees, with 

the average ESG fund charging 1,19%, compared to 1,22% for conventional funds. 

 

Regarding active and passive ESG funds, both strategies have seen a significant decline 

in fees, and the gap between them has never been as narrow as it is now. Morningstar 
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(2024), however, states that even with the narrowed fee gap, lower-cost funds still have 

a higher probability of outperforming their more expensive peers, as demonstrated in 

the report. Moreover, it is stated that funds with lower fees are more likely to survive 

and have a higher probability of delivering superior returns. 

 

2.4 Performance of Sustainable Funds in Volatile Times 

Areal et al. (2010) investigated the performance of U.S. socially responsible (SRI) and sin 

stocks during the period of 1993 to 2009. During that time, they observed that SRI stocks 

tended to perform better during more volatile periods, such as those from 1993 to 2003 

and from 2007 to 2009. This performance may be attributed to the fact that companies 

with strong SRI characteristics often display more resilient governance and ethical prac-

tices, which likely helped them withstand economic downturns and market crises more 

effectively. On the contrary, the authors found that sin stocks outperformed SRI stocks 

in less volatile times when less risk-averse and inclined to seek out higher returns. During 

crisis times, sin stocks had a lower beta, meaning they were less sensitive to market fluc-

tuations, resulting in a decline in their returns. However, during periods of low volatility, 

their beta was higher, indicating greater exposure to market risks, which resulted in 

higher returns. Interestingly, the beta of SRI funds remained relatively stable during both 

low and high volatility periods. 

 

Nofsinger and Varma (2014) compared SRI funds and conventional funds during the crisis 

period from 2000 to 2011. The authors validated the findings of Areal et al. (2010), show-

ing that SRI funds generated positive abnormal returns during market crises. Although 

there was a slight, but not statistically significant, difference in beta between SRI and 

conventional funds, the authors concluded that the superior performance of SRI funds 

during market crises was driven not by lower beta, but by the ESG characteristics of the 

firms in their portfolios. During less volatile periods, SRI funds were slightly underper-

forming compared to conventional funds, with returns that were lower by approximately 

0.67% to 0.95%. Comparing the result with the paper of Areal et al. (2010) shows that 

during non-crisis times, SRI stocks may limit the exposure to certain high-performing 
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sectors that are typically excluded by SRI screening criteria. This limitation appears to be 

a key factor in the underperformance of SRI funds during non-crisis periods. 

 

The paper of Leite and Cortez (2015) investigates SRI and conventional funds based in 

France from the period of 2001 to 2012. France was chosen as the primary country for 

this research because it experienced rapid growth in SRI investments during that time. 

The primary focus of the research was to conduct a comparative analysis of two types of 

funds during both crisis and non-crisis periods. Although the sample consisted of only 

40 SRI funds and 120 conventional funds, the results showed that during non-crisis peri-

ods, conventional funds outperformed SRI funds, but their performance was similar dur-

ing crisis times. 

 

There are clear similarities in the findings across the papers, particularly regarding the 

strong performance of SRI funds during more volatile times and their underperformance 

during less volatile periods. Areal et al., (2010); Nofsinger and Varma (2014); and Leite 

and Cortez (2015) all support the notion that SRI funds offer resilience in times of vola-

tility but tend to lag behind in stable periods.  

 

2.5 Closet Indexing in Mutual Funds 

The term closet indexing has sparked controversy due to its association with actively 

managed mutual funds that closely track their benchmark indices. This practice has be-

come problematic because portfolio managers are not being transparent with their in-

vestment strategies, leading investors to believe they are paying higher fees for active 

management, while the fund’s performance largely tracks a certain index. Despite charg-

ing fees equivalent to real active funds, these funds often fail to deliver superior returns 

and end up underperforming or merely matching the benchmark, primarily due to higher 

expenses and fees that are associated with these funds.  
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Taylor (2004) defines closet indexing as an approach where fund managers invest in sim-

ilar stocks to those in the benchmark but make the fund slightly different by adding ad-

ditional stocks or doubling down on some of the index stocks. This involves increasing 

the weight of particular stocks in the portfolio, which gives the impression of active man-

agement while still closely tracking the index. 

 

The author concludes from his research that close indexing, although present in some 

mutual funds, is not widespread enough to present a systemic issue in the mutual fund 

industry. Taylor (2004) finds that a strategy of shorting closet-index funds and buying 

true index funds does not produce significant profits, as the performance of this strategy, 

measured by the Sharpe ratio, is similar to the overall market during the 1991–2000 pe-

riod.  

 

In another paper, Cremers and Curtis (2015) investigate closet-indexing in actively man-

aged funds in the U.S., examining the extent to which these funds charge fees for active 

management. The paper estimates that over 10% of all active mutual funds in the U.S. 

are engaged in closet indexing, while significantly underperforming their benchmarks. A 

crucial tool used in the paper to identify closet index funds is Active Share, as it effec-

tively distinguishes truly active funds from those that closely track their benchmarks. To 

identify closet index funds, the Active Share threshold was set at 60%; funds with an 

Active Share below this percentage are considered closet index funds. According to the 

results, funds that fell below this threshold consistently underperform both true index 

funds and more actively managed funds. 

 

Surprisingly, the authors also stated that the closet indexing is an international problem, 

showing that in relation to the U.S., other countries are more exposed to this problem. 

For instance, according to the paper, Poland’s closet index funds account for 58% of mu-

tual fund assets, while other countries like Sweden 56% and Finland 44% also have sig-

nificantly higher rates of closet indexing compared to the U.S. 
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In another study, Cremers et al. (2015) show international evidence on closet indexing 

in active management. In their study, they found out that the percentage of closet in-

dexing is higher in countries where the mutual fund industry is less competitive, regula-

tory oversight is weaker, and investors have fewer passive fund alternatives. All of this 

leads to less pressure on fund managers who are able to charge higher fees while devi-

ating minimally from their benchmark indices. As a result, active funds tend to generate 

higher average alpha in countries where passive indices dominate, while countries with 

more closet indexing see lower average alpha. 

 

Figure 4. Explicit and Closet Indexing by Country of Domicile. (Cremers et al., 2015). 

 

The figure above illustrates the distribution of Total Net Assets (TNA) across various in-

ternational funds. In this context, explicit indexing refers to passive funds, and the figure 

shows that among European countries, Switzerland has the highest percentage of pas-

sive funds. However, closet indexing in Switzerland still exceeds the share of truly active 

funds. As noted in the study of Cremers and Curtis (2015), a few European countries 

exhibit a particularly high percentage of closet indexing. This figure illustrates the 

broader issue, revealing that closet indexing is far more widespread than previously 

mentioned, pointing to a significant problem within the European mutual fund industry. 
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2.5.1 Greenwashing 

Greenwashing is another issue that investors must contend with. It is defined as the 

practice of creating the illusion that a fund integrates ESG criteria strategically to attract 

higher inflows, while in reality, using the ESG label to mislead investors (Kaustia & Yu, 

2021). The authors state that greenwashing in mutual funds might be labeled as SRI, CSR 

(Corporate Social Responsibility), or sustainability terms that sound ESG-related, but in 

reality, they may conceal the funds' true investment practices from investors. 

 

Kaustia and Yu (2021) examined the motivation behind ESG funds’ rebranding and the 

outcomes of this approach. To address these aspects, they conducted a comprehensive 

analysis that involved comparing mutual funds before and after they rebranded as ESG, 

and assessing changes in investment flows. As a sample, the authors used the prospec-

tuses of U.S. equity mutual funds to determine which funds declared themselves as ESG 

funds. They then utilised Morningstar’s sustainability ratings to assess the objective ESG 

profiles of these funds. The results showed that the funds with an ESG label attract sig-

nificantly higher inflows than non-ESG labeled funds, even when their actual compliance 

with ESG standards is low. This suggests that merely labeling funds as ESG can signifi-

cantly boost capital inflow, indicating potential greenwashing practices. The long-term 

impact of rebranding the funds, however, shows no substantial improvement in inflows 

or performance, as informed investors eventually recognise the difference between ESG-

labeled funds and those that genuinely comply with ESG standards. 

 

Kim and Yoon (2020) investigated U.S.-based mutual funds that have signed the United 

Nations Principles for Responsible Investment (UN PRI). Their study aims to assess 

whether those funds that have signed the UN PRI actually incorporate ESG factors into 

their investment strategies after becoming signatories. More specifically, the authors 

aim to explore whether mutual funds that have signed the UN PRI have improved their 

performance after incorporating ESG attributes into their investment strategies. The 
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study sample comprised 448 actively managed mutual funds, covering a six-quarter pe-

riod before and after the signing of the UN PRI.  

 

The authors found that fund inflows increased by 4.9% per quarter over the six quarters 

following the signing of the UN PRI, suggesting that investors may place value on ESG 

commitments. However, what is particularly notable is that, despite the increased inflow, 

the study found no significant improvement in mutual funds’ ESG scores after the signing 

of the UN PRI. This led the authors to believe that many funds may be engaging in green-

washing, where ESG principles are used more for marketing purposes rather than for 

meaningful integration into their investment strategies. 

 

2.6 Prior Studies on ESG Fund Performance 

The number of ESG-related research papers is large. However, only a small portion of 

them focuses on investigating the performance of active and passive funds. Most studies 

tend to focus on comparisons between ESG or SRI funds and conventional funds, leaving 

a gap, especially in the European market. This subchapter will explore similar studies 

that have examined active and passive sustainable funds. 

 

The number of ESG-related research papers is large. However, only a small portion of 

them focus on investigating the performance of active and passive funds. Most studies 

tend to focus on comparisons between ESG or SRI funds and conventional funds, leaving 

a gap, especially in the European market. This subchapter will explore similar studies 

that have examined active and passive sustainable funds. 

 

The work of Chen and Scholtens (2018) examines active SRI funds and their performance 

relative to passively managed SRI funds in the US from 2004 to 2015, aiming to deter-

mine whether the higher fees associated with active management are justified by supe-

rior returns. The authors excluded all other fund types, except for equity funds, and man-

aged to combine a sample of 142 funds in total. To avoid double-counting, the authors 

merged different share classes into one, simplifying the dataset and ensuring each fund 
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is counted only once. The authors then categorised the funds into three groups based 

on their SRI strategy: environmentally responsible, religiously responsible, and socially 

responsible. The findings indicate that there is no difference in risk-adjusted returns be-

tween active and passive SRI funds. Notably, environmentally responsible funds exhib-

ited superior performance, being the only strategy that outperformed passive SRI funds. 

In conclusion, the authors believe that investors may prioritise the issue of ethical or 

social impact over solely focusing on returns. 

 

Another study conducted by Bauer et al. (2002) examines the performance of ethical 

equity mutual funds in comparison to conventional funds in the US, UK, and German 

markets from 1990 to 2001. In total, the authors collected a sample of 4384 conventional 

funds and 103 ethical funds. The main objective of this research is to find out if the re-

turns on ethical investments are consistent, regardless of changes in the market or in-

vestment style. In addition, the authors also considered the influence of fees on the re-

turns by comparing the performance of ethical and conventional mutual funds before 

and after deducting management fees. 

 

Utilising the Carhart 4-factor model and alpha ratio, they found that there was no statis-

tically significant difference in performance between ethical and conventional mutual 

funds across the three countries studied. However, their analysis showed that ethical 

funds had a higher expense ratio compared to conventional funds. To create more com-

parable results, the authors have decided to divide the funds into domestic and interna-

tional categories. The results showed that US and UK domestic funds delivered higher 

returns than their international peers. Overall, the research found no evidence to sug-

gest that ethical mutual funds outperformed conventional funds in terms of risk-ad-

justed returns during the studied period. 
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3 Theoretical Framework 

This chapter showcases the main concepts that form the theoretical foundation of this 

study. First, the chapter will go through Modern Portfolio Theory and its extension, the 

Efficient Market Hypothesis. This is followed by an exploration of Agency Theory, which 

helps explain the relationship between investors and fund managers, as well as the is-

sues that might arise when fund managers act as agents on behalf of investor principals. 

 

3.1 Modern Portfolio Theory 

Investing in various assets comes with different levels of risk that investors must accept 

in pursuit of higher returns. While investors expect to maximise their return, they must 

also consider their risk tolerance and understand that higher returns are typically accom-

panied by greater risk. Recognising the risk in an investment allows investors to make 

informed decisions about portfolio allocation.  

 

This is a fundamental principle of Modern Portfolio Theory, developed by Harry Marko-

witz in 1952. It states that investors can optimise their portfolios by maximising returns 

while maintaining a given level of risk. According to Markowitz, the most important fac-

tor in achieving this balance is diversification, as it helps investors to mitigate unsystem-

atic risk in a portfolio by spreading their investments across uncorrelated assets. These 

portfolios optimised using mean-variance analysis, which is a method that evaluates 

portfolios based on maximising expected return while minimising risk, can be repre-

sented by the efficient frontier, which shows a set of portfolios that provide the best risk-

return trade-off on a curve. The figure is demonstrated below. 
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Figure 5. The Efficient Frontier (Best, 2010). 

 

The minimum variance portfolio (MVP) represents the portfolio with the lowest risk for 

a given set of returns, making it the optimal choice for risk-averse investors who priori-

tise minimising risk. Investors who are less risk-averse often choose a portfolio higher on 

the curve, where the expected return is greater, though it also comes with increased risk. 

Every portfolio on the curve is efficient, as it offers the highest expected return for a 

given level of risk. However, portfolios inside the efficient frontier typically provide either 

lower returns for the same risk or higher risk for the same return, making them ineffi-

cient compared to portfolios on the curve. In the work of Cohn et al. (1975), the authors 

showed that wealthier investors, in particular, tend to allocate a higher proportion of 

their portfolios to risky assets, suggesting that these investors are willing to move further 

along the efficient frontier toward portfolios with higher expected returns and corre-

spondingly higher risk. 

 

Markowitz (1952) argues that portfolio diversification involves not just investing in a 

large number of stocks but selecting stocks with different correlations to reduce overall 

portfolio risk. The author emphasised that holding stocks from various industries and 
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sectors enhances the portfolio by lowering total risk without sacrificing returns. With 

lower covariance, stocks tend to move differently during normal and abnormal market 

conditions, providing a safeguard against unsystematic risk factors. While diversification 

significantly reduces total risk, Markowitz highlights that it primarily mitigates unsystem-

atic risk. However, systematic risk, as defined by Montgomery and Singh (1984), is the 

risk inherent to the overall market and cannot be eliminated through diversification. It 

reflects how a firm's stock moves in relation to the broader market, commonly measured 

by beta. Figure 6 visualises the advantage of diversification, showing how Markowitz’s 

theory highlights the reduction in unsystematic risk as the number of stocks in the port-

folio increases. As more stocks are added, the unsystematic risk reaches its minimum 

and eventually flattens out, leaving only systematic risk. 

 

 

 

Figure 6. Systematic and Unsystematic risks. (Bacha, 2004). 

 

Markowitz (1952) defines risk in a portfolio as variance, which measures the dispersion 

of returns within the portfolio. To better illustrate the impact of volatility on a portfolio, 

standard deviation, which is the square root of variance, is used. It provides investors 
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with a clearer sense of the magnitude of deviation from the expected return of a port-

folio. 

 

In recent years, the rise of ESG investing has introduced additional constraints to tradi-

tional portfolio construction. Pedersen et al. (2020) argue that these ESG criteria can 

limit a portfolio's ability to achieve a higher Sharpe ratio, as the exclusion of certain sec-

tors due to ESG screening can lead to underperformance in terms of risk-adjusted returns 

compared to unconstrained portfolios.  

 

Similarly, Areal et al. (2010) noted that SRI screening can exclude certain high-performing 

sectors. This constraint on diversification challenges the traditional principles of MPT, as 

excluding low-ESG stocks reduces the potential for higher risk-adjusted returns and limits 

the overall efficiency of the portfolio. Furthermore, the authors noted that monitoring 

social performance in portfolios incurs extra fees, which damages overall returns by re-

ducing the net performance of socially screened stocks relative to conventional portfo-

lios. Rudd (1981) also argues that excluding certain industries due to social responsibility 

criteria introduces a permanent bias that prevents achieving an optimal diversified port-

folio under MPT. This bias reduces the effectiveness of the portfolio by limiting diversifi-

cation and increasing risk without providing compensating returns. 

 

To visualise the constraints of ESG, the graph below is provided. It illustrates the differ-

ences between the traditional mean-variance frontier and the ESG-efficient frontier. The 

green curve represents the ESG-efficient frontier, while the grey curve represents the 

traditional mean-variance frontier, which includes all assets without ESG constraints.  
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Figure 7. The ESG-efficient frontier. (Pedersen et al., 2021). 

 

The figure provided by Pedersen et al. (2021) demonstrates the trade-offs between in-

vesting in an ESG-integrated portfolio and maintaining a fully diversified, unconstrained 

portfolio. While an ESG portfolio focuses on ethical and sustainability factors, it reduces 

the diversification potential and consequently the portfolio’s risk-adjusted returns. As 

mentioned by Pedersen et al. (2020), Areal et al. (2010), and Rudd (1981), the exclusion 

of certain sectors or industries due to ESG screening can shift the portfolio’s efficiency 

by limiting diversification and introducing constraints that restrict the ability to achieve 

optimal risk-adjusted returns and Sharpe ratio. 

 

3.2 Efficient Market Hypothesis 

The EMH, introduced by Eugene Fama and further explored in his 1970 paper, provides 

critical insights into the behavior of capital markets. Fama (1970) defines the EMH as the 

theory that all available information is fully reflected in stock prices. This implies that 

investors cannot consistently achieve returns higher than the average market return, as 

prices adjust immediately to new information, leaving no room for abnormal returns. 
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According to the theory, investors can only achieve higher returns by exposing them-

selves to higher risks. 

 

In the paper, Fama (1970) presents three forms of market efficiency, each based on how 

information is reflected in asset prices. The weak form indicates that information and 

stock prices from the past fully reflect the stock price today. Therefore, according to the 

theory, it is impossible to achieve consistent excess return by utilising information and 

patterns from the past, as well as any historical data, such as price trends or volume data. 

This form implies that securities follow the random walk theory, moving in an unpredict-

able manner where prices change independently without retaining a memory of past 

price movements. The rationale behind why patterns are not exploitable, according to 

the author, is that if there is a rising trend in a stock, rational investors would act on it, 

causing the price to rise until the pattern no longer exists. The actions of these investors 

cause the market to adjust and incorporate information immediately, leaving no predict-

able patterns for others to exploit. 

 

The semi-strong form, in contrast, suggests that all publicly available information is in-

stantly reflected in stock prices. This includes data, such as information from public an-

nouncements, financial reports, or news, which is quickly incorporated into market 

prices. As a result, prices adjust almost immediately to new information, making it im-

possible for investors to consistently earn excess returns through either fundamental or 

technical analysis. This form challenges the ability to earn excess returns solely from 

publicly available information, indicating that investors would need to rely on additional 

information, such as private or insider information, to achieve excess returns. 

 

The strongest version of the hypothesis states that all public and insider information is 

already reflected in stock prices. According to this form, even investors with insider in-

formation cannot consistently gain excess returns. However, Fama (1970) recognises em-

pirical evidence suggesting that some investors may have privileged information that 
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could be used to gain excess returns. Nevertheless, Fama argues that while there are 

some exceptions, they are quite rare. 

 

Many studies, as mentioned in the paper of Titan (2015), either reject or support the 

EMH. However, after critical review of the theory, the author provides evidence showing 

that the validity of EMH is highly dependent on the methodology used and the mar-

ket/economic conditions. Many empirical studies have been conducted using event stud-

ies to test market efficiency. The findings show mixed results, with some studies suggest-

ing that stock prices adjust quickly to new information, while others indicate that it can 

take months or even years for prices to fully readjust to new information. The analysis 

of different EMH forms contradicts the assumption of consistent efficiency across all 

markets. While many papers support the weak form, the semi-strong and strong forms 

face more challenges. The author presented several studies that show evidence of de-

layed price reactions and insider trading. Both of these factors suggest that markets do 

not always incorporate new information efficiently, allowing investors to take advantage 

of and gain from these inefficiencies. In light of this, the author concluded by expressing 

that a new theoretical model is needed to account for all changes in market conditions 

and anomalies that are not explained by the current forms of EMH. 

 

Lo (2007) states that since all participants have access to the same information at the 

same time, it becomes more challenging to gain an edge over the market, as any poten-

tial profit opportunities are quickly identified and exploited. As a result, any advantage 

that active managers might have quickly disappears, leaving little room for exploiting 

profit opportunities. This competition among active managers drives the market toward 

greater efficiency by eliminating the very opportunities they seek to capitalise on. Lo 

(2007) argues that this process ultimately benefits passive management, as it becomes 

a more viable option in highly efficient markets where profit opportunities for active 

managers are quickly eliminated by competitive forces. However, in less efficient mar-

kets, active managers still have an edge, as information may not be as widely available 

or is harder to interpret. 
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3.3 Agency Theory 

The agency theory plays a crucial role in fund management, as it explores the separation 

of interest between ownership and control, where fund managers (agents) make invest-

ment decisions on behalf of investors (principals). Panda and Leepsa (2017) explain that 

the main drivers of agency theory are differing goals that may arise between managers 

and investors, variations in risk preferences, and information asymmetry. It can be ar-

gued that, even with available fund information, such as a factsheet or prospectus ex-

plaining the fund's objective and strategy, fund managers may still differ in their inten-

tions. Some may prioritise outperforming a benchmark over the short term rather than 

focusing on long-term ESG goals, driven by their personal beliefs or incentives.  

 

The theory is particularly relevant in active management due to the greater discretion 

and control fund managers have over decision-making. This connects agency theory to 

the concept of closet indexing, as the potential information asymmetry inherent in active 

management can hide managers' tendency to track benchmark indices closely, despite 

claiming to be actively managing the fund. 

 

In their paper, Panda and Leepsa (2017) discuss agency costs, which arise from conflicts 

between principals and agents. Active fund managers may incur higher agency costs due 

to the discretion they employ in stock selection and ESG-related decisions, which can 

diverge from the ethical goals of investors. The study by Ferris and Yan (2009) presents 

indicators for assessing agency costs in mutual funds. In contrast, public funds often 

charge higher fees in an attempt to achieve superior short-term returns. This approach 

conflicts with the interests of fund shareholders, who generally prefer lower costs to 

maximise net returns. The authors conclude that, more often than not, the organisa-

tional structure of a fund management company significantly influences its agency costs. 

Public funds, in particular, tend to display greater conflicts between fund managers and 

investors. Similarly, Dalmacio and Nossa (2004) found that higher fees do not necessarily 
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lead to better fund performance, which challenges the idea that higher compensation 

for fund managers results in better returns for investors.    

 

Peng and Isa (2020) identified at least three problems that investors might face when 

investing in ESG-related assets. These problems play a significant role, especially in fund 

management, where investors rely heavily on fund managers to make decisions related 

to stock selection and ESG integration. Brown et al. (2006) and Barnea and Rubin (2010), 

as cited by Peng and Isa (2020), point out the first problem, which involves managers 

using ESG initiatives to gain personal benefits, such as improving their reputation for 

being socially responsible, even if it comes at the cost of shareholder returns. As men-

tioned by Panda and Leepsa (2017), fund managers and investors may have differing un-

derstandings of ESG goals in funds. However, the deeper roots of this problem may lie in 

fund managers’ tendency to prioritise personal benefits, such as professional reputation 

or meeting performance benchmarks that are tied to their compensation. 

 

The second problem, as mentioned by Schuler and Cording (2006) and Allouche and 

Laroche (2005), as cited by Peng and Isa (2020), relates to the financial costs of imple-

menting ESG practices into funds. These costs, according to the authors, are directly 

taken from the firm’s capital, which sacrifices profitable projects to engage in ESG activ-

ities that do not maximise returns. Hence, this action puts a company at a disadvantage 

by allocating resources to projects that may not provide short-term returns. Finally, the 

third problem mentioned by Peng and Isa (2020) is so-called window-dressing. The strat-

egy involves fund managers covering the fund’s poor performance by participating in 

ESG-related actions to improve the fund’s public image.  

 

In active management, agency theory becomes highly relevant, as it highlights the risks 

associated with investing in these funds. Therefore, understanding these risks is crucial 

in determining whether fund managers’ actions align with investors’ interests. 
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4 Data and Methodology 

This chapter explains the main concepts utilised in the paper, beginning with an expla-

nation of data selection and followed by an overview of the measures applied in the 

research. 

 

As part of this research, the aim is to investigate whether paying higher fees for actively 

managed ESG funds is worthwhile, given the uncertainty that these funds will deliver 

superior returns. To achieve this, the study will adopt a methodology similar to that of 

Chen and Scholtens (2018) and create two portfolios: one comprising actively managed 

ESG funds and the other comprising passively managed ESG funds. Moreover, the study 

will also follow the steps of Bauer et al. (2002), Ibikunle and Steffen (2015), and Kreander 

et al. (2005) by employing three widely recognised models to assess the performance of 

the two portfolios: the Capital Asset Pricing Model (CAPM), the Fama–French three-fac-

tor model, and the Carhart four-factor model (Sharpe, 1964; Fama & French, 1996; Car-

hart, 1997). These regressions are used to capture the risk-adjusted returns of the funds 

and to identify the factors that contribute to their performance, such as market risk, size, 

value, and momentum. 

 

4.1 Data Selection 

The dataset for this paper was acquired through the Bloomberg Terminal’s fund screen-

ing tool, which allowed for the selection of funds based on multiple criteria. The screen-

ing process involved narrowing down the universe of over 1.26 million funds by applying 

filters such as market status, fund attributes, asset class focus, geographical focus, cur-

rency, primary share class, and inception date. This process resulted in a final selection 

of 367 ESG funds that meet all the specified criteria for analysis. The criteria applied in 

the screening process are explained in detail below. Table 2, however, shows an overview 

of the filtering steps, including the number of matching funds at each stage as the criteria 

were progressively applied. 
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Table 2. Fund Screening Criteria and Results. 

 

The initial step in filtering out the funds for the study involves selecting funds that are 

operational and available in the market. This ensures that only active funds, open to 

investors, are included in the sample. Importantly, all funds in the final selection have 

continuous data available from the start to the end of the analysis period. The im-

portance of having consistent data without any gaps that could arise from inactive or 

newly launched funds ensures a more accurate and reliable comparison of performance 

across the entire time period. However, omitting the funds that ceased to exist during 

the analysis period introduces survivorship bias, as these funds, which often underper-

form or face other issues, are excluded from the sample. This approach is intentional, as 

including such funds would require significant additional effort in gathering historical 

data or accessing specialised datasets that account for inactive or closed funds. Despite 

this limitation, it is important to acknowledge and address the potential for survivorship 

bias, as it may influence the overall conclusions of the study. In addition, incubation bias 

is addressed in the criteria, as discussed by Crane and Crotty (2018, as cited in Evans, 

2010). To ensure the inclusion of funds with a broader historical performance, an incep-

tion date of 2016 or earlier is used. 

 

The second step is to select funds that meet the criteria relevant to this study. These 

include ESG and socially responsible attributes, which are central to the research as they 

prioritise only funds that integrate sustainability and ethical considerations into their in-

vestment strategies. Additionally, socially responsible funds ensure the inclusion of 

funds that specifically seek to avoid investments in industries or companies deemed 

Matches

1) Universe Criteria 1 261 745

2) Market Status: Active 452 627

3) General Attributes: ESG, Socially Responsible 115 752

4) Fund Asset Class Focus: Equity 62 161

5) Fund Geographical Focus: European Region 6 608

6) Currency: EUR 5 017

7) Fund Primary Share Class: YES 647

8) Inception Date <= 1/1/2016 367
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harmful or unethical, such as those involved in fossil fuel extraction, tobacco production, 

or arms manufacturing.   

 

The research’s fund sample is limited to equity funds, while also taking into account ESG-

focused ETFs, excluding fixed-income, money market, and alternative asset class funds. 

By narrowing the scope to equity-based funds and ETFs, the study is more likely to yield 

accurate findings, as these investments provide a more suitable basis for comparing risk-

adjusted returns. Since the research focuses on funds within Europe, the corresponding 

criteria were applied to capture funds from across the region. This focus is particularly 

relevant given that Europe is positioned as a leader in integrating ESG factors into invest-

ment strategies. Its regulatory environment strongly supports sustainable practices and 

enforces strict reporting requirements, creating a more transparent landscape for ESG 

investments (Gonçalves et al., 2021). 

 

One of the most important factors considered when filtering out the funds is the appli-

cation of a single currency for comparison, specifically the euro. The paper by Hassan 

and Zhang (2020) explains that interest rate differentials between currencies play a cru-

cial role in determining returns. Lower-interest-rate currencies are considered safer and 

tend to appreciate during downturns, while higher-interest-rate currencies carry more 

risk but offer higher returns to offset potential depreciation. This risk-return difference 

makes currency risk a key factor when comparing fund performance across different 

countries. Riskier currencies may boost fund performance during growth periods but 

lead to greater losses in downturns (Hassan & Zhang 2020). Thus, selecting funds with 

euro-denominated assets is the most optimal approach for this study, as it minimises 

currency risk and allows for more accurate comparison of fund performance. 

 

To account for the possibility that funds may have multiple share classes and to avoid 

double-counting, as discussed in the works of Crane and Crotty (2018) and Chen and 

Scholtens (2018), the decision was made to include only the primary share class of each 

fund. However, a limitation of this approach is that some ESG-based funds were excluded 
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because their primary share class was denominated in a currency other than the euro. 

Consequently, after filtering, 367 funds remained, of which three were removed due to 

data restrictions, leaving a final total of 364 funds. With monthly data for each fund over 

the sample period from 1.1.2016 to 31.12.2023, the total number of observations is 34 

944. This frequency helps reduce the short-term fluctuations seen in weekly data while 

being less responsive to immediate market changes. 

 

With a total dataset of 364 ESG funds, 29 are classified as passive, while the remaining 

335 are categorised as active. This distribution reflects a trend within ESG investments, 

showing that active management is more common among ESG funds. The two types of 

funds will be divided into two portfolios, one consisting of active funds and the other of 

passive funds. This division will allow a direct comparison between the portfolios, allow-

ing for a deep analysis of their respective performance. 

 

 

Figure 8. Distribution of ESG Funds by Domiciles. 

As illustrated in Figure 7, the majority of ESG funds are domiciled in Luxembourg and 

France, with Luxembourg hosting the highest number of funds. This trend suggests a 
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concentration of ESG funds in these financial hubs, which are often favored for their fa-

vorable regulatory environments. Germany also has a significant number of ESG funds, 

primarily active, while other countries, such as Austria and Ireland, have smaller but no-

table proportions. 

 

4.1.1 Benchmark and Risk-free Rate 

In this research, the Stoxx Europe 600 is used as the primary benchmark index. It is cho-

sen because it represents a diverse range of companies across various sectors, capturing 

almost 90% of the investable market (STOXX, n.d.). The selection of this benchmark pro-

vides a comprehensive measure of the European market, which includes both ESG-inte-

grated companies and those that may not prioritise ESG factors. This broader view ena-

bles a thorough assessment of ESG portfolios in relation to the overall market. As the 

largest and most comprehensive index in Europe, it provides a robust benchmark for 

evaluating whether ESG funds can achieve comparable or superior performance under 

stable and more volatile market conditions. 

 

For this research, the German 10-year government bond yield is used as the risk-free 

rate, providing a stable benchmark for evaluating the risk-adjusted returns of ESG funds. 

 

4.2 Performance Measures 

To measure the performance of both active and passive portfolios, several performance 

measures will be applied. Over the past decade, there has been a significant rise in de-

velopments, including new methods for measuring the performance of investment port-

folios. Traditional measures, such as the Sharpe Ratio, Treynor Ratio, and Jensen's Alpha, 

remain foundational, each providing a distinct approach to risk-adjusted returns. Thus, 

they will be employed in this research along with the Appraisal Ratio. Together, these 

measures will offer a comprehensive view of portfolio performance, showing both the 

risk-return trade-offs and the manager’s ability to generate excess returns relative to 

benchmarks.   
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4.2.1 Sharpe Ratio 

Sharpe ratio, being one of the fundamental measures for portfolio performance, evalu-

ates the excess return per unit of risk by comparing a portfolio's returns to a risk-free as 

set (Aragon & Ferson, 2007). Initially developed by William Sharpe in 1966, its intention 

was to provide a reliable measure for assessing how well the returns of a mutual fund 

compensated for the risk taken by the fund manager. However, the ratio is more practical 

when assessing the overall risk of an entire portfolio rather than focusing solely on an 

individual fund (Aragon & Ferson, 2007). The Sharpe ratio defines risk as the standard 

deviation of the portfolio's returns, while the risk-free rate serves as the benchmark re-

turn against which the portfolio's performance is measured. Finally, utilising the portfo-

lio's return minus the risk-free rate to get the excess return, which is divided by the 

standard deviation to get the final number. The formula is presented below: 

 

 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =   
𝑅𝑝 − 𝑅𝑓 

𝜎𝑝
,     (1) 

 

where, 

𝑅𝑝 = Expected portfolio return 

𝑅𝑓 = Risk-free rate  

𝜎𝑝 = Standard deviation of portfolio 

 

A positive Sharpe ratio indicates that the portfolio has achieved higher risk-adjusted re-

turns relative to the amount of risk taken. This suggests that the portfolio achieved re-

turns that are reasonably high relative to the risk taken. On the other hand, when the 

ratio is below 1, it suggests that the risk taken in the portfolio is not justified, and the 

portfolio might be underperforming due to lower returns. In rare cases where the 

Sharpe ratio approaches zero, it indicates that the portfolio's returns are close to or be-

low the risk-free rate, suggesting that the portfolio is not sufficiently compensating for 

the risk taken. 
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4.2.2 Sortino Ratio 

Sortino ratio is being compared to Sharpe ratio due to its similarities in evaluating risk-

adjusted returns. It is less known that the original creator of the Sortino ratio is Brian 

Rom, who developed the ratio in 1983. It was later named after Frank Sortino for his 

work on promoting the use of downside risk (Booth & Broussard, 2016). The key differ-

ence is that Sortino focuses solely on the downside risk, which addresses only the nega-

tive deviations from the minimal acceptable return (MAR) (Sortino & Price, 1994). Sri-

vastava and Mazhar (2018) further note that while the Sharpe ratio is more commonly 

used to evaluate low-volatility portfolios, the Sortino ratio is more practical for assessing 

portfolios with higher volatility. In high-volatility scenarios, when the portfolio fluctuates 

significantly, upside volatility is less of a concern, whereas downside risk becomes more 

critical in such environments due to its focus on negative deviations and the potential 

for loss. Booth and Broussard (2016) also explain that the Sortino ratio has an advantage 

over the Sharpe ratio during more volatile periods, as it helps investors better assess the 

risk of losses rather than overall volatility, especially when diversification strategies 

might fail. The formula for this ratio is illustrated below: 

 

𝑆𝑜𝑟𝑡𝑖𝑛𝑜 𝑟𝑎𝑡𝑖𝑜 =  
𝑅𝑝 − 𝑅𝑓 

𝜎𝑑
 ,     (2) 

 

where, 

𝑅𝑝 = Expected portfolio return 

𝑅𝑓 = Risk-free rate  

𝜎𝑑= Downside deviation  

 

The excess return in the formula is divided by the downside deviation, with a higher 

value indicating better risk-adjusted performance relative to the MAR. The higher num-

ber indicates that the portfolio is effectively generating returns while minimising the risk 

of falling below the MAR. A low ratio, on the other hand, suggests that the portfolio is 

performing poorly, generating lower returns than the MAR, or experiencing higher 

downside risk. 
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4.2.3 Jensen’s Alpha 

This ratio was first introduced by Michael Jensen in 1968 in his paper on the performance 

of mutual funds. The Alpha ratio measures a portfolio manager’s skill by comparing port-

folio’s actual returns to the expected returns based on the portfolio’s risk, as calculated 

by the CAPM. The ratio helps to understand how much of the portfolio’s returns are due 

to manager’s skill, rather than just markets movements. The formula is shown below: 

 

 

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 =  𝑅𝑝 − (𝑅𝑓 + 𝛽𝑝(𝑅𝑚 −  𝑅𝑓)  ,  (3) 

 

where, 

𝑅𝑝 = Expected portfolio return 

𝑅𝑓 = Risk-free rate  

𝛽𝑝 
= Beta of the portfolio  

𝑅𝑚 = Expected market return  

 

A good indication is when Alpha is higher than zero, meaning that the portfolio has out-

performed the expected return, and thus the portfolio manager has added value. Con-

versely, a negative Alpha indicates that the portfolio or shares have underperformed 

relative to what the CAPM model predicts (Dayaratne et al., 2006). This suggests that 

the portfolio has provided returns smaller than what would be expected given its level 

of systematic risk. 

 

4.2.4 Treynor Ratio 

The Treynor ratio measures the returns a portfolio achieves relative to each unit of risk 

taken, specifically systematic risk. It is similar to the Sharpe ratio, but the key difference 

is in the denominator. The Treynor ratio uses beta, which measures market risk, whereas 

the Sharpe ratio uses the standard deviation of returns to account for total risk. Treynor 

(1965) introduced this ratio to measure how well a portfolio performs when exposed to 

market risk. The formula is shown below: 
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𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑟𝑎𝑡𝑖𝑜 =   
𝑅𝑝 − 𝑅𝑓 

𝛽𝑝
,     (4) 

 

where, 

𝑅𝑝 = Expected portfolio return 

𝑅𝑓 = Risk-free rate  

𝛽𝑝 = Beta of the portfolio 

 

Since the ratio takes into account the systematic risk, it specifically evaluates how well 

the portfolio manager has performed in generating returns relative to the market move-

ments. This ratio assumes that unsystematic risk has already been minimised through 

diversification, thus focusing solely on the market risk that cannot be avoided. A higher 

Treynor ratio indicates better risk-adjusted returns relative to market risk, while a lower 

ratio suggests less efficient performance in compensating for systematic risk. 

 

4.2.5 Appraisal Ratio 

The appraisal ratio is not as commonly used as other performance ratios mentioned in 

this research. It measures the value added by a manager's skill by comparing the excess 

return generated by the portfolio to the unsystematic risk taken. This helps assess 

whether the manager’s active decisions contribute positively. Wang (2017) notes that 

the appraisal ratio effectively indicates a manager’s ability in individual stock selection, 

rather than primarily reflecting overall market movements.  

 

To calculate the ratio, the first step is to estimate Alpha, which can be derived from the 

CAPM. Alpha is then divided by residual risk, which can be derived from the standard 

deviation of the residuals. The formula is shown below: 

 

𝐴𝑝𝑝𝑟𝑎𝑖𝑠𝑎𝑙 𝑟𝑎𝑡𝑖𝑜 =  
α

σϵ
 ,     (5) 

 

where, 

𝛼 = Alpha 

σϵ = Residual risk, known as the standard error of regression 
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A high appraisal ratio indicates that the portfolio manager earns a higher return per unit 

of residual risk. This suggests that the manager has superior stock-picking ability. Con-

versely, a low appraisal ratio suggests that the returns are not sufficiently compensating 

for the residual risk, or that the alpha generated is insufficient to justify the risk taken. 

 

4.2.6 Expense Ratio 

The concept of an expense ratio has grown and become more relevant as mutual funds 

began to attract an increasing amount of capital and gained popularity among retail in-

vestors. Several studies have highlighted the importance of low-cost investing and how 

higher fees do not necessarily justify better performance. Both Sharpe (1991) and Car-

hart (1997) argue that a higher expense ratio negatively impacts fund returns. Addition-

ally, Carhart (1997) suggests that the average dollar in active management yields lower 

returns compared to a passive management dollar after accounting for expenses. Nev-

ertheless, it is highly important to consider the expenses incurred in performance anal-

ysis. 

 

𝐸𝑥𝑝𝑒𝑛𝑠𝑒 𝑟𝑎𝑡𝑖𝑜 =  
Total Operating expenses

Total Investment in the Fund
 ,  (6) 

 

 

Where total operating expenses include all the costs that the fund incurs to operate, 

total investment in the fund refers to its total value, also known as asset under manage-

ment. 

 

4.3 Regression Models 

Factor models are utilised as a part of this research to analyse risk-adjusted performance 

of ESG portfolios by identifying the impact of systematic factors such as market risk, size, 

value, and momentum on their returns. As mentioned in the study of Ibikunle and Stef-

fen (2015), the motivation behind utilising factor models is to understand performance 

differences and provide a robust methodological framework. In addition to the CAPM 

single-factor model, this research extends the analysis by incorporating the Fama-French 
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three-factor model and Carhart’s four-factor model. With the ability of the four-factor 

model, the research will be able to evaluate portfolios on a broader scale, as the single-

factor model is insufficient to capture all factors of portfolio performance. By controlling 

for additional factors, the model ensures that performance differences are not at-

tributed to specific characteristics, such as small-cap or growth stocks. The three-factor 

model is utilised in this study to give a more comprehensive view on portfolio perfor-

mance, but according to Bauer et al. (2002), it still cannot explain the cross-sectional 

variation for portfolios with momentum-driven returns, thus, the four factor-model is 

also employed to incorporate a momentum factor. 

 

4.3.1 Capital Asset Pricing Model 

The CAPM model was first developed by Sharpe (1964), Treynor (1962), Lintner (1965), 

and Mossin (1966). The framework shows the relationship between an investment's ex-

pected return and its risk (Perold, 2004). It provides a systematic way to measure a risk 

that cannot be diversified away, which is market risk. 

 

In addition to quantifying risk, the CAPM is used in portfolio construction to optimise the 

trade-off between risk and return in order to create an efficient portfolio that minimises 

risk while maximising expected return. The CAPM incorporates the market risk premium, 

which represents the additional returns that investors demand for a higher risk that was 

taken. The premium is adjusted by the beta factor, which essentially serves as an indica-

tor of the asset's volatility or sensitivity relative to the broader market.  

 

The other component of CAPM is the risk-free rate, which is the base return that inves-

tors would receive by investing in a risk-free asset, such as government bonds.  

 

The single-factor model of the CAPM is the simplest formula for measuring return esti-

mations, as it relies solely on one factor, which in this case is the asset's beta (β𝑚) rela-

tive to the market. 
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R𝑖𝑡  −  R𝑓𝑡   =  α +  β𝑚(R𝑀𝑡  − R𝑓𝑡)  +  ε𝑡  ,   (7) 

 

 

Where the difference between the actual return R𝑖𝑡 and the risk-free rate R𝑓𝑡 is referred 

to as the excess return of asset 𝑖 at time 𝑡. The intercept α represents Jensen’s Alpha. 

While β𝑚(R𝑀𝑡  −  R𝑓𝑡) is the market risk premium that represents expected return of 

the market (R𝑀𝑡), and the risk-free rate (R𝑓𝑡). Finally, the error term (ε𝑡) that is a por-

tion of an asset’s return that cannot be explained by the model. 

 

4.3.2 Fama-French Three-Factor Model 

The three-factor model developed by Fama and French is an extension of the CAPM that 

incorporates additional factors to better explain asset returns. The idea behind this 

model is to capture the cross-sectional variations in stock returns that the CAPM cannot 

explain, as it relies solely on market beta as the explanatory variable (Fama & French, 

1993). 

 

The authors explained in their study that, historically, small-cap companies have outper-

formed large-cap companies, with their average return being higher due to higher risk 

exposure and market inefficiencies. Thus, the authors have included the size factor (SMB) 

as a part of the model, as it captures the difference in returns between small-cap and 

large-cap companies, making it an essential part of reflecting how company size impacts 

returns.  

 

The third factor incorporates the value effect, which measures the difference in returns 

between value stocks and growth stocks, utilising the book-to-market (BM) ratio. The 

factor high minus low (HML) captures the value effect and states that companies with 

higher BM tend to outperform those with lower BM, usually growth stocks.  

The data and equations for factor models are sourced from the Kenneth R. French data 

library. The data is then converted from USD to EUR to account for currency differences. 

Below, the SMB factor is presented as follows: 
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SMB = 1/3 (Small Value + Small Neutral + Small Growth) - 1/3 (Big Value + Big Neutral + 

Big Growth) 

 

where SMB represents the difference between the average return on three small port-

folios and the average return on three large portfolios. The HML is presented as: 

 

HML = 1/2 (Small Value + Big Value) - 1/2 (Small Growth + Big Growth) 

 

where HML represents the difference between the average return on two value portfo-

lios and the average return on two growth portfolios. 

 

The three-factor model, presented below, includes the additional factors SMB and HML. 

Furthermore β1, β2  and β3 are defined as factor coefficients corresponding to each of 

the model’s risk factor. 

 

R𝑖𝑡 − R𝑓𝑡  =  α + β1(R𝑀𝑡 − R𝑓𝑡) + β2𝑆𝑀𝐵𝑡 + β3𝐻𝑀𝐿𝑡 + ε𝑡 ,    (8) 

 

4.3.3 Carhart Four-Factor Model 

The four-factor model extends the three-factor model by adding a momentum factor 

(MOM), which captures the movement of a stock in one direction, either upward or 

downward, with the expectation that the trend will continue in the same direction. Ini-

tially, the model was developed by Carhart in 1997 when the author analysed the per-

sistence of mutual fund performance and found that adding a MOM factor enhanced 

the model’s ability to explain return variations that the three-factor model could not fully 

account for. Further supporting this, Gumanti et al. (2017) noted in their study that the 

four-factor model not only reduced pricing errors but also provided a more accurate ex-

planation of portfolio return variations when compared to the three-factor model.  
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The MOM factor, as represented in the Kenneth R. French data library, is often called 

Winners Minus Losers (WML) and is constructed as the equal-weight average of recent 

winners minus recent losers. The formula for the MOM is presented below: 

 

MOM = 1/2 (Small High + Big High) – 1/2 (Small Low + Big Low). 

 

Thus, the four-factor model is presented as follows: 

 

R𝑖𝑡 − R𝑓𝑡  =  α + β1(R𝑀𝑡 − R𝑓𝑡) + β2𝑆𝑀𝐵𝑡 + β3𝐻𝑀𝐿𝑡 + β4𝑀𝑂𝑀𝑡 + ε𝑡 ,  (9) 

 

where the regression model is similar to the three-factor model but extended to account 

for the influence of MOM. 
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Empirical Analysis 

This chapter presents the findings of the analysis conducted. The first part provides the 

descriptive statistics of the data and shows the results of key performance metrics. This 

is followed by a comparative analysis of both portfolios, which aims to explain differ-

ences in performance, risk profiles, drawdown, and Value at Risk (VaR). The portfolios 

are then assessed using performance metrics, and the chapter concludes with a thor-

ough analysis utilising factor models. 

 

4.4 Descriptive Statistics 

The first part of the empirical findings focuses on presenting descriptive statistics of the 

monthly returns for actively and passively managed ESG portfolios. The column labels 

Active and Passive (M) represent the average monthly returns of the portfolios, calcu-

lated as the average of the returns of all the funds within each portfolio for each month. 

Overall, nine variables are considered, which capture various aspects of central tendency, 

dispersion, and performance characteristics of the portfolios. 

 

  
Active (M) Passive (M) 

Mean 0,005 0,006 

Median 0,010 0,013 

Variance 0,0017 0,0016 

Standard Deviation 0,041 0,041 

Minimum -0,156 -0,148 

Maximum 0,125 0,140 

Range 0,282 0,289 

Coefficient of Variations  8,378 6,854 

Standard Error of Mean 0,004 0,004 

Table 3. Descriptive Statistics. 

 

The table shows that the mean return for the passive portfolio is slightly higher on a 

monthly basis. This indicates that the passive portfolio managed to generate a marginally 
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better return on average each month. Similarly, the median results show the same trend, 

with the median return for the passive portfolio being consistently higher than the active 

one. In terms of risk, variance, and standard deviation, both portfolios showed almost 

identical results, with only slight differences between them. According to MPT, this sug-

gests that the passive portfolio is more efficient, as it delivers higher returns for a similar 

level of risk. This suggests that the risk profiles of both portfolios are quite similar, with 

only minor variations in how returns fluctuate over time. The similarity in risk suggests 

that active management might have failed in reducing volatility compared to the passive 

approach, indicating that the additional effort of fund managers with active manage-

ment did not translate into lower portfolio risk. 

 

The monthly minimum of the passive portfolio suggests that it might have better down-

side protection compared to the active portfolio. The active portfolio experienced 

greater losses, with 0.8% more on a monthly basis. Regarding the maximum, the passive 

portfolio also achieved higher peak returns of 14%, surpassing the active portfolio over 

the research period. The range for these portfolios, on the other hand, indicates how 

both portfolios fluctuated in returns, with the passive portfolio showing a slightly wider 

range. This suggests that it experienced greater variability between its highest and low-

est returns. 

 

The results of the coefficient of variations (CV) for monthly returns indicate that the pas-

sive portfolio managed to provide more efficient risk-adjusted returns compared to ac-

tive portfolios. With a higher CV, the active portfolio seeks to outperform the market 

through active management strategies, but this also introduces greater variability in re-

turns. The monthly results indicate that the active portfolio has a less favorable risk-re-

turn ratio, resulting in greater volatility compared to its average returns. While the CV 

values for both portfolios are relatively high, the passive portfolio remains more efficient 

compared to the active portfolio. According to the EMH, the passive portfolio’s lower CV 

reflects the result of a passive strategy that avoids the extra risks active managers take 

when trying to beat the market. In contrast, the higher CV of the active portfolio shows 
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the additional variability that is potentially caused by fund managers attempting to ex-

ploit market inefficiencies, which, under the EMH, is unlikely to succeed. 

 

Similar results of standard error explain how much the average value of the data might 

change if repeated many times. A similarly lower value tells that both portfolios have 

consistent and reliable average returns, where their mean returns are likely to be close 

to the true average returns. In other words, these estimates provide a high level of con-

fidence that the calculated average data is accurate and represents the actual perfor-

mance.  

  

  
Active (M) Passive (M) 

Skewness -0,601 -0,366 

Kurtosis 2,195 2,193 

Autocorrelation -0,083 -0,111 

Table 4. Skewness, Kurtosis, and Autocorrelation. 

 

The skewness of both portfolios shows negative values, which indicates that the distri-

bution is left-skewed. This means that both portfolios have relatively fewer positive val-

ues and more negative ones, causing the distribution to extend toward the left tail. 

Doane and Seward (2011) explain that in the case of negative skewness, the median is 

usually higher than the mean because extreme negative values drag the mean lower. The 

skewness for the active portfolio shows greater negative asymmetry and a higher possi-

bility of experiencing extreme negative values. This also refers to the fact that active 

managers take on more aggressive decisions, which can result in more volatile outcomes. 

Kurtosis, like skewness, measures the shape of the return distribution. It focuses on iden-

tifying extreme values in the tails of the distribution. With a higher kurtosis suggesting 

heavier tails, where there is a greater possibility of extreme positive or negative returns 

compared to a normal distribution. Lower kurtosis, on the other hand, suggests light-

tailed distributions, where the possibility of extreme returns is lower. Regarding active 

and passive portfolios, both show similar results with monthly values, indicating more 
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peaked (leptokurtic) distributions as defined by Chissom (1970). This outcome is ex-

pected due to higher price fluctuations on a monthly basis. Autocorrelation tells whether 

the returns are related to a previous period’s returns. It shows whether there is a pattern 

in how portfolios performed from one period to the next. For both portfolios, the auto-

correlation is negative, indicating that positive returns are more likely to be followed by 

negative returns, and vice versa. Since both portfolios showed negative autocorrelation 

values, they do not demonstrate a momentum effect. Instead, it is more likely that a 

negative return will be followed by a positive return in the next month, and conversely, 

a higher return will be followed by a lower return. 

  

4.5 Comparative Analysis  

The figure below demonstrates the cumulative returns of active and passive portfolios. 

The data is calculated as the average monthly return, which is then compounded over 

time to represent cumulative performance. As shown, both portfolios have experienced 

positive cumulative growth, although this did not come without high fluctuations over 

the years. Throughout the entire research period, the passive portfolio managed to out-

perform both the active portfolio and the benchmark index. Despite the relatively similar 

performance of both portfolios from 2016 to the start of 2022, the passive portfolio be-

gan to significantly outperform the active portfolio from approximately February 2022, 

around the time when the Russia-Ukraine conflict started. 
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Figure 9. Cumulative Returns of Active and Passive Portfolios From 2016 to 2023. 

 

As seen in Figure 9, which provides a closer view of cumulative returns in late 2018, both 

portfolios experienced a decline from October to December 2018, with the active port-

folio falling by 13.84% and the passive portfolio by 11.10%. The period of heightened 

market volatility has seen an active portfolio being outperformed by a passive portfolio, 

despite the potential for active management to make adjustments to mitigate losses. 

The passive portfolio also seems to recover at a slightly faster rate. This can be attributed 

to its ability to benefit from broader market rebounds and avoid the stock selection bi-

ases of active management. 
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Figure 10. Cumulative Returns of Active and Passive Portfolios From 2016 to 2019. 

 

Over the first three months of 2020, as shown in figure 10, both portfolios experienced 

significant declines, with the largest drop occurring in March: -22.33% for the active port-

folio and -22.85% for the passive portfolio. The rebound after the initial COVID-19 shock 

was strong for both portfolios, driven by large-scale fiscal and monetary interventions 

that helped revive the stock market. In general, the passive ESG portfolio provided better 

cumulative returns, with the passive strategy showing a steadier growth trend and ben-

efiting from market gains without the risk of bad active decisions.   

 

 

Figure 11. Cumulative Returns of Active and Passive Portfolios From 2020 to 2023. 

 

4.5.1 Downside Risk and Drawdown Analysis 

The downside risk represents the risk of experiencing losses or bad outcomes below a 

certain target level (Menezes et al., 1980). In simpler terms, it measures the probability 

of a stock or portfolio returning less than a set threshold, which is often considered a 

safety level for protecting against significant losses. The figure below presents VaR at a 

95% confidence level, which shows that there is a 95% probability of the portfolio’s 

losses not exceeding 3,39% for the passive portfolio and 3,01% for the active portfolio in 

a given week. This means that, with 95% confidence, the maximum expected loss for 
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both portfolios in a given week is 3,39% and 3,01%, while the remaining 5% represents 

the likelihood of losses exceeding these levels. 

 

 

Figure 12. Value-at-Risk at 95% confidence level. 

 

Under similar market conditions, the figure implies that the passive portfolio would be 

slightly more exposed to potentially larger losses compared to the active portfolio. The 

slightly higher exposure could result from the passive portfolio’s greater weekly volatility, 

but that alone cannot explain the full extent of its increased risk. Since VaR results are 

showing similar patterns, this appears to contradict the typical advantage expected from 

active management. According to VaR, it is suggested that the active portfolio may not 

be delivering its intended risk-reduction benefits. The cost of maintaining a sustainable 

portfolio with active fund managers seems less and less attractive, especially if the risk 

profile of the active portfolio does not sufficiently differ from its lower-cost passive peers. 
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In the figure below, the drawdown of both portfolios is showcased to further assess the 

extent and frequency of losses each portfolio experienced throughout the research pe-

riod. The figure illustrates the frequency and magnitude of decline for each portfolio 

from its peak values. 

 

 

Figure 13. Portfolio Drawdown. 

 

As can be seen from the figure, the maximum drawdowns of each portfolio are -22,85% 

and -23,67%. While the passive portfolio experienced a less severe drop of -19.60% in 

September 2022, the highest overall drop was recorded by the active portfolio in the 

same month. For the passive portfolio, the maximum drawdown was recorded during 

the COVID-19 shock in March 2020, reaching -22,85%, while the active portfolio experi-

enced a similarly severe drop, achieving a close figure of -22,33%. In general, both port-

folios exhibited multiple drawdown periods. However, the passive portfolio generally re-

covered more gradually. In contrast, the active portfolio appears to pursue higher returns 

by actively adjusting its holdings, which makes it more exposed to short-term fluctua-

tions. With active management decisions, the active portfolio recovered more quickly 

after the COVID-19 shock, but it ultimately underperformed in 2023, when its perfor-

mance lagged behind the passive portfolio. 
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4.6 Risk-Adjusted Performance Metrics 

Examining the risk-adjusted metrics for both portfolios in table 5, the Sharpe ratio for 

the passive portfolio is consistently higher than that of the active one on an annual basis. 

This, along with the comparative performance analysis, confirms that the passive port-

folio consistently offers better risk-adjusted returns than the active one. The Sharpe ratio 

being under 1 for both portfolios suggests that the returns generated are insufficient to 

justify the level of risk taken. A key factor contributing to this low Sharpe ratio could be 

the relatively high volatility observed in both portfolios: 14,06% for the passive portfolio 

and 14,18% for the active portfolio, which lowers the ratio. A variation of the Sharpe 

ratio, the Sortino ratio focuses solely on downside risk, and the results reveal that the 

passive portfolio far outperforms the active portfolio. This implies that the passive strat-

egy is significantly more effective at converting downside risk into positive returns. The 

lower Sortino ratio for the active portfolio can be attributed to its greater exposure to 

downside risk. This reduced performance may result from decreased return stability and 

increased exposure to variability, likely driven by the fund manager’s tactical allocation 

decisions, which can lead to sharper declines in active funds during volatile market con-

ditions. 

      

  Active  Passive  

Sharpe ratio 0,399 0,496 

Sortino ratio 0,538 1,781 

Jensen's Alpha 0,015 0,028 

Treynor ratio 0,057 0,072 

Appraisal ratio 0,271 1,219 

Table 5. Annualised Risk-Adjusted Metrics. 

 

For Jensen’s Alpha, the annual results are positive but relatively low. The excess returns 

generated by both portfolios are minimal, indicating that neither portfolio has signifi-

cantly outperformed the benchmark on a risk-adjusted basis. The Treynor ratio shows 

that the passive portfolio offers superior performance compared to the active one. This 

suggests that the passive portfolio offers a better return per unit of market risk. The 
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higher ratios observed in the passive portfolio may suggest that ESG-related investments 

improve the portfolio's performance. This could be attributed to the lower risk often 

associated with ESG investments, as they incorporate sustainability factors that help 

identify potential risks and opportunities not fully captured by market prices (Torri, 2023). 

 

In regard to the appraisal ratio, the passive portfolio demonstrates significantly greater 

efficiency in generating excess returns relative to its unsystematic risk. As shown, its ratio 

of 1,219 is considerably higher than the active portfolio’s 0,271, making it a more effec-

tive choice for risk-aware investors. 

 

The results of the risk-adjusted metrics provide strong evidence favouring the passive 

portfolio over the active one. The passive portfolio was able to maximise its return for a 

given level of risk and consistently performed better. According to MPT, an optimal port-

folio achieves the best possible returns while minimising risk, which is reflected in the 

passive portfolio's superior risk-adjusted metrics. Moreover, the active portfolio’s rela-

tively low Jensen’s Alpha and appraisal ratio show its failure to generate sufficient excess 

returns over the benchmark. MPT would argue that the additional costs and risks asso-

ciated with active management are not justified unless active funds generate a high 

enough alpha, which is not observed in this case. 

 

4.7 Analysis of Fees and Returns 

As per several studies performed by Garyn-Tal, (2013), Heaton et al., (2017) and Fahling 

et al., (2019), authors have concluded that fees associated with active management of-

ten outweigh the benefits of active decision-making. Heaton et al. (2019) describe how, 

even without fees, actively managed funds already face a significant disadvantage com-

pared to passive funds, as they struggle to outperform the benchmark index before fees 

are considered. Table 6 below showcases the total expense ratio (TER), presenting mean, 

median, minimum, and maximum values for both portfolios. Along with TER, the table 

shows similar values for funds’ AUM. Bogle (2014) explains in his paper that larger AUM 

typically leads to greater cost efficiency for index funds. Conversely, he notes that active 
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funds often have smaller AUM, which results in higher expense ratios. The observation 

of Bogle is reflected in the table, where passive funds on average have larger AUM than 

its active peers. The larger AUM of passive funds enables them to achieve greater cost 

efficiency, as demonstrated by their significantly lower mean expense ratio of 0,35%, 

compared to the 1,49% of active portfolios. 

 

Expense ratio 
Mean Median 

Mini-
mum 

Maxi-
mum 

Total all funds (%) 1,41 1,55 0,00 3,50 

Passive 0,35 0,28 0,00 1,35 

Active 1,49 1,62 0,00 3,50 

AUM (€M)         

All funds 422,77 178,95 5,65 7077,62 

Passive 432,93 62,03 5,65 4581,41 

Active 423,85 184,54 6,06 7077,62 

Table 6. Expense ratio and Asset Under Management (AUM). 

 

In the figure 13 below, the net cumulative returns are presented to illustrate how fees 

are affecting the performance of both portfolios. After deducting the mean expense 

ratio, the results reveal a clear reduction in returns for both portfolios. However, the 

most significant impact of fees is seen for the active portfolio, which experiences a 

substantial reduction in net cumulative returns. The drop in net returns further confirms 

findings from several papers regarding the challenges active management faces in 

justifying its higher expense ratios. During the research period, the passive portfolio 

achieved a net cumulative return of 56,75%, outperforming the active portfolio, which 

delivered 30,41%, by 26,34%. The effect of paying higher expenses is particularly seen 

after the compounding effect over time, as the active portoflio’s returns lag progressively 

further behind. The results not only demonstrate that the passive portfolio delivered 

higher returns after fees but also emphasise how fees significantly diminish returns. 
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Figure 14. Net Cumulative Returns of Active and Passive Portfolios. 

 

The significant underperformance of the active portfolio after fees reflects agency theory, 

where investors entrusted fund managers to act in their best interest. In this scenario, 

the conflict arises due to misaligned incentives. As explained by Clements (2021), misa-

ligned incentives refer to intermediaries, or in this example, fund managers who prioritse 

their gain over their customers’ needs. This misalignment seems to appear in several 

ways for the active portfolio, where fund managers charged higher fees without deliver-

ing corresponding returns or potentially engaging in closet indexing practices. Based on 

Clements’ (2021) findings, the active funds in the portfolio may have used ESG as a jus-

tification for higher fees, which directly results in misaligned incentives where fund man-

agers prioritise fee extraction over net investor returns. ESG integration is especially ex-

posed to information asymmetry, as investors rely on fund managers to make decisions 

that align with sustainable principles. The higher fees charged by these fund managers 

reduce net returns, and Clements (2018) also notes that the value added by ESG research 

often does not justify these costs. 

 

4.8 Regression Results 

This part of the study focuses on the results obtained from factor models. First, the re-

sults of the single-factor model are shown and explained, followed by the results of the 

three-factor model, and concluding with the results of the four-factor model.  
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4.8.1 CAPM 

For the single-index model, the analysis is conducted by following the principle outlined 

by Ibikunle and Steffen (2015), where the authors assess each portfolio separately and 

then perform a comparative performance analysis between portfolios using dummy var-

iables in their regression model. In Table 7 below, a similar approach was used. The de-

pendent variable in this table, as well as in the subsequent tables, is Alpha, which repre-

sents the intercept. MKT refers to the excess market return and captures market expo-

sure. Adjusted R2 is included based on the approach of Ibikunle and Steffen (2015) be-

cause the adjusted value provides a more accurate measure of how well the regression 

model explains the variation in portfolio returns. A higher R2 indicates that the model 

explains a larger proportion of the variation in returns, while a lower R2 suggests that a 

significant portion of the variation in returns remains unexplained. The observations for 

this analysis use the average monthly returns. The t-statistics are shown in the parenthe-

ses and are derived from the Ordinary Least Squares (OLS) model. Asterisk *, **, and *** 

correspond to statistical significance levels of 10%, 5%, and 1%, respectively. 

 

  Alpha Mkt-Rf Adj R2 

Active 0.0097*** 0.7045*** 0.839 

  (4.501) (22.143)   

Passive 0.0101*** 0.6880*** 0.825 

  (4.565) (21.105)   

        

  δActive     

Active versus Passive  -0.0010        

  (-0.411)     

Table 7. Results of Single-Factor Model. 

 

The results of the single-factor model show that the alpha for both the active and passive 

portfolios is statistically significant at the 1% level. This implies that each portfolio has 

delivered returns above what is expected based on its market exposure. The positive and 

statistically significant alpha suggests that after adjusting for market risk, the portfolio is 
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outperforming the benchmark on a risk-adjusted return basis. The same pattern is ob-

served with the passive portfolio’s alpha, which is slightly higher than 0.0101, suggesting 

that the portfolio has demonstrated some evidence of positive performance, albeit with 

a relatively small effect. In addition, both portfolios show market betas that are below 1 

and highly statistically significant at the 1% level, with values of 0.7045 for the active and 

0.6880 for the passive portfolio. The lower beta values of both portfolios indicate that 

they have market exposure but are slightly less sensitive to market movements than the 

overall market. The similar beta values also suggest that the active portfolio is not taking 

positions that are substantially different from the market, and the portfolio managers 

are not significantly increasing or reducing market risk relative to passive strategies. 

Combined with the relatively close alphas for both portfolios, this implies that the effec-

tiveness of active management in generating excess returns is limited, as the perfor-

mance does not indicate any significant deviation from the benchmark. 

 

Both portfolios' R2 is high but not identical. The active portfolio shows a slightly better 

model fit, with R2 being 0.839 compared to the passive portfolio’s 0.825. This indicates 

that the single-factor model explains a marginally greater portion of return variation for 

the active strategy. For the active portfolio, the relatively high R2 suggests that a sub-

stantial share of its return variation is driven by the market factor, which is somewhat 

unexpected given that active strategies are designed to exploit additional sources of re-

turn through active security selection. The model already captures most of the return 

variation, as is indicated by R2. This might suggest that there is limited room for other 

explanatory variables, and stock picking employed by the fund managers has not con-

tributed significantly to returns beyond market exposure. 

 

The difference in performance of active and passive portfolios, as indicated by δActive, 

is negative and not statistically significant. The result shows that there is no significant 

difference in performance between the two portfolios. The negative value indicates that 

the passive portfolio slightly outperformed the active one, but this outperformance is 

not strong enough to be considered statistically significant. 
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The results of the single-index model show similarities with the Chen and Scholtens 

(2018) study, where their active SRI portfolio demonstrates a lack of substantial added 

value from active management. Additionally, in their study, both portfolios showed sim-

ilar beta values close to 1, which suggests that actively managed portfolios do not take 

significantly different market risks compared to passive ESG portfolios. 

 

4.8.2 Three-Factor Model 

The table below presents the results of the Fama-French three-factor model, which in-

cludes the market factor (MKT), size factor (SMB), and the value factor (HML) as explan-

atory variables. Additionally, the table compares the difference in alpha as δActive be-

tween the portfolios.  

 

  Alpha MKT SMB HML Adj R2 

Active -0.0040*** 0.8354*** 0.5808*** 0.0634** 0.944 

  (-3.649) (39.276) (12.243) (2.160)   

Passive -0.0038*** 0.8161*** 0.3300*** 0.1986*** 0.921 

  (-2.970) (33.046) (5.992) (5.827)   

  δActive         

Active versus Passive  -0.0010         

  (-0.649)         

Table 8. Results of Three-Factor Model. 

 

The results of the Fama-French three-factor model indicate that neither the active nor 

the passive portfolio generates significant excess returns beyond what is explained by 

the market, size, and value factors. Both portfolios exhibit statistically significant nega-

tive alphas, with the active portfolio at -0.0040 and the passive portfolio at -0.0038. With 

the significance level of 1% the suggestion is that on average, both portfolio types un-

derperform relative to their risk exposures, and there is no evidence that active manage-

ment leads to superior performance. The difference in alphas between the two strate-

gies, which is -0.0010, shows no statistically significant performance advantage for either 

portfolio. With a corresponding t-value of -0.649, this result indicates that the active 
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portfolio does not outperform the passive one on a risk-adjusted basis. The absence of 

a significant alpha difference suggests that any potential advantages from active stock 

selection or market timing may be offset by market efficiency and higher management 

costs. 

 

Looking beyond alpha, the differences in factor loadings reveal how active and passive 

portfolios are positioned in relation to systematic risk factors. The active portfolio has a 

significantly higher loading on the size factor, with a value of 0.5808, compared to 0.3300 

for the passive portfolio. Both coefficients are statistically significant at the 1% level of 

significance. This indicates a clear tilt toward small-cap stocks in active strategies, sug-

gesting that managers are deliberately seeking exposure to the size premium, likely in an 

effort to capture higher returns by investing in companies perceived as undervalued or 

less efficiently priced. However, despite this stronger small-cap exposure, the active 

portfolio still underperforms after adjusting for risk. This implies that the size tilt alone 

is not sufficient to offset other potential disadvantages, such as higher fees, increased 

trading costs, or poor stock selection. 

 

Additionally, the value factor (HML) is statistically significant at the 1% level for the active 

portfolio, indicating a modest tilt toward value stocks. Previous research has shown that 

while the size premium on its own can be inconsistent, it tends to strengthen the value 

premium when combined, particularly in small-cap stocks. Asness et al. (2018) argue 

that controlling for firm quality reveals a more robust size premium and that value strat-

egies are especially effective in the small-cap segment. The significance of both SMB and 

HML in the active portfolio supports the view that active managers may be targeting 

these factors together to improve returns. 

 

Lastly, the adjusted R2 values of both values present a substantial portion of return var-

iation for both strategies. The higher R2 for the active portfolio suggests that its returns 

are slightly better explained by the model’s three factors, possibly due to more deliber-

ate factor exposures embedded in active management strategies. 
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4.8.3 Four-Factor-Model 

The four-factor model utilises the momentum factor in addition to the three other fac-

tors. The results below in Table 9 present active and passive portfolios and their results. 

Table 10 uses the approach of Ibikunle and Steffen (2015) and divides the tables into two 

parts to assess how portfolios performed during the more stable period of 2016 to 2019 

and the more volatile period of 2020 to 2023. 

 

  Alpha MKT SMB HML MOM Adj R2 

Active -0.0038*** 0.8754*** 0.5328*** 0.0869** 0.0767* 0.945 

  (-3.449) (29.162) (9.970) (2.750) (1.863)   

Passive -0.0034*** 0.8882*** 0.2434*** 0.2410*** 0.1384*** 0.927 

  (-2.718) (26.210) (4.035) (6.756) (2.976)   

  δActive           

Active versus Pas-
sive  

-0.0010 
          

  (-0.678)           

Table 9. Results of Four-Factor Model. 

 

The results of the four-factor model suggest that the active portfolio does not generate 

statistically significant alpha beyond what is explained by the four factors. On the con-

trary, it appears that its performance is primarily driven by exposure to the market, size, 

value, and momentum factors. The results show that the active portfolio’s returns are 

largely explained by these factors and, in fact, demonstrate that active management 

does not provide additional value in terms of generating excess returns. 

 

The passive portfolio’s alpha is statistically significant at the 1% level, with a value of -

0.0034. Although small in magnitude, it demonstrates that the passive portfolio, like the 

active one, underperforms on a risk-adjusted basis. However, across all three models 

examined, the passive portfolio consistently shows a smaller negative alpha than the 

active portfolio. This relative outperformance is consistent with findings from the exist-

ing literature, which often concludes that passive strategies tend to outperform actively 
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managed funds after accounting for costs and risk. Studies from Europe Fahling et al. 

(2019) and Pace et al. (2016), show the underperformance of active funds, which are 

consistent with the results acquired from this research. 

 

The high market factor in both portfolios suggests that returns are strongly influenced 

by overall market movements, as is shown in the results of the other models. The SMB 

factor remains significant for the active portfolio across both the three-factor and four-

factor models and shows that active managers consistently favor small-cap stocks. In the 

four-factor model, SMB also becomes significant for the passive portfolio, although the 

exposure is clearly weaker compared to the active one. 

 

The HML factor is statistically significant in the active portfolio, with a positive coefficient 

indicating a moderate tilt toward value stocks. In comparison, the passive portfolio 

shows a stronger exposure to value. With only marginal significance at the 10% level, the 

momentum factor in the active portfolio suggests a weak and limited exposure to recent 

winners. One possible explanation for the limited momentum exposure in active funds 

could relate to ESG-related constraints. If fund managers prioritise sustainability, they 

may exclude certain high-momentum stocks that conflict with ESG criteria. As noted by 

Pedersen et al. (2021), the ESG-efficient frontier highlights the trade-offs between an 

unrestricted portfolio and one constrained by ESG objectives. These constraints can re-

duce potential returns by narrowing the investable universe. 

 

For the passive portfolio, the momentum factor is statistically significant and slightly 

stronger than in the active portfolio, which may reflect the structural exposure to market 

trends inherent in broad indices. Finally, the comparison based on the approach of 

Ibikunle and Steffen (2015) shows that active management does not deliver superior 

risk-adjusted performance, even when accounting for an additional factor like momen-

tum. This finding is consistent with the results from the three-factor model and further 

challenges the effectiveness of active management. 
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In the following table, the results for the portfolios over two timeframes are presented: 

Panel A covers the period from 2016 to 2019, while Panel B covers 2020 to 2023. 

 

Panel A Alpha MKT SMB HML MOM Adj R2 

2016-2019             

Active  -0.0037** 0.9304*** 0.5698*** 0.1404** 0.1216** 0.907 

  (-2.460) (18.522) (6.973) (2.264) (2.067)   

Passive -0.035* 0.9140*** 0.2148** 0.3505*** 0.1679** 0.859 

  (-1.962) (15.153) (2.189) (4.707) (2.377)   

  δActive           

Active versus Passive  -0.0006           

  (-0.263)           

 

Panel B Alpha MKT SMB HML MOM Adj R2 

2020-2023             

Active -0.0035** 0.8515*** 0.5220*** 0.0658 0.0451 0.956 

  (-2.086) (20.749) (6.931) (1.628) (0.762)   

Passive -0.0044* 0.7134*** 0.0343 0.0483 -0.1164 0.887 

  (-1.682) (12.970) (0.238) (0.615) (-1.218)   

  δActive           

Active versus Passive -0.0015           

  (-0.675)           

Table 10. Results of Four-Factor Model from 2016 to 2019, and 2020 to 2023. 

 

Between 2016 and 2019, as illustrated in Panel A, both active and passive portfolios ex-

hibited statistically significant negative alphas, indicating underperformance even after 

accounting for risk factors. The active portfolio recorded an alpha of –0.0037, which is 

significant at the 5% level, while the passive portfolio had an alpha of –0.0035, which is 

significant at the 10% level. However, the difference in alpha between the two strategies 

was –0.0006 and statistically insignificant, which gives no meaningful performance ad-

vantage from active management during this period. 

 

Examining the factor exposures, both portfolios demonstrated strong and statistically 

significant sensitivity to the market factor, with loadings of 0.9304 for the active and 

0.9140 for the passive portfolio. The active portfolio showed a much higher loading on 

the SMB factor, having 0.5698, compared to the passive portfolio’s 0.2148, consistent 
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with a strategic tilt toward small-cap stocks by active managers. Conversely, the passive 

portfolio had greater exposure to value stocks, with an HML loading of 0.3505, compared 

to 0.1404 in the active portfolio. This indicates that passive strategies were more aligned 

with value-oriented positions during this time. Interestingly, both portfolios demon-

strated statistically significant momentum exposure, with the passive portfolio showing 

stronger exposure at 0.1679 compared to 0.1216 for the active portfolio. This may be 

due to the fact that some passive indices naturally include stocks that have recently per-

formed well, resulting in an unintentional tilt toward momentum. The adjusted R2 values 

indicate that the four-factor model explains a greater proportion of return variation in 

the active portfolio than in the passive portfolio, which may reflect more intentional po-

sitioning by active managers toward specific risk factors.  

 

In Panel B, the trend of negative alpha persisted. The active portfolio posted an alpha of 

–0.0035, significant at 5% level, while the passive portfolio’s alpha declined slightly to –

0.0044, significant at the 10% level. The difference in alpha was not statistically signifi-

cant, which confirms the earlier finding that active management does not lead to better 

risk-adjusted performance. This result holds true even during periods of market disrup-

tion and structural change, such as the post-pandemic years, and suggests that active 

strategies are unable to consistently add value, regardless of broader economic condi-

tions. 

 

Factor exposures in this later period showed several shifts, as market betas declined for 

both portfolios, with the active portfolio at 0.8515 and the passive at 0.7134, possibly 

reflecting a deliberate reduction in market exposure due to increased volatility or a shift 

toward more defensive portfolio strategies. The active portfolio maintained significant 

exposure to small-cap stocks, with an SMB loading of 0.5220, while the passive portfo-

lio’s size exposure declined to an insignificant level of 0.0343. Value and momentum fac-

tors were not statistically significant for either strategy in this period, which may indicate 

a shift toward more neutral portfolio styles or reflect changes in which factors were driv-
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ing market returns during this time. Notably, the momentum factor turned slightly neg-

ative in the passive portfolio, however, this result was statistically insignificant. As before, 

the model explained a greater share of return variation in the active portfolio, where R2 

is 0.956, compared to 0.887 in the passive portfolio. 

 

Lastly, across both time periods, the consistent lack of statistically significant alpha dif-

ferentials, combined with similar or stronger factor exposure in passive portfolios, chal-

lenges the effectiveness of active management. Active managers appear to take on 

greater exposure to size risk but fail to convert that into superior returns. Meanwhile, 

passive strategies often capture value and momentum effects more consistently, despite 

operating under stricter rules and having less flexibility. These results are consistent with 

a broad body of literature that finds passive strategies tend to outperform on a risk-ad-

justed basis, particularly after accounting for costs and the difficulty of consistently tim-

ing the market or selecting outperforming stocks. 
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5 Conclusion 

This study explores the comparative performance of actively and passively managed ESG 

funds domiciled in Europe and investing in European markets. The research is conducted 

using a dataset of funds from 2016 to 2023 and by analysing their risk-adjusted returns 

through performance evaluation metrics such as the Sharpe ratio, Sortino ratio, Jensen’s 

alpha, Treynor ratio, and Appraisal ratio. In addition, by applying the CAPM single-factor 

model, the Fama-French three-factor model, and the Carhart four-factor model, the 

study evaluates the impact of market, size, value, and momentum factors on the funds’ 

ability to achieve superior performance during stable and volatile market conditions. To 

conclude the study, the answers to the research question and hypotheses are presented. 

 

1. Do actively managed ESG-focused funds offer better risk-adjusted returns and 

justify their higher expense ratios compared to passively managed ESG-focused 

funds? 

 

The results of this research reveal no consistent evidence that actively managed ESG 

funds outperform their passive peers on a risk-adjusted basis. This finding is consistent 

with previous studies, such as those by Chen and Scholtens (2018), which found no clear 

performance advantage for active SRI funds. Similarly, the results support those of Pace 

et al. (2016), who argue that active management often fails to justify its higher fees. In 

this study, it became evident that the higher expense ratios of actively managed funds 

significantly reduce their net returns, making it difficult for them to maintain a perfor-

mance advantage over passive ESG funds. Overall, the cost-efficiency of passive funds 

appears to outweigh the potential benefits of active management, particularly over the 

long term. 

 

With evidence of higher fees, this study also confirms the results of Heaton et al. (2019), 

who state that higher expense ratios in actively managed funds often reduce their net 

performance. The table with net cumulative returns of both active and passive portfolios 

reveals a significant difference in performance after fees are accounted for. 
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Based on the performance results, it can be assessed that the findings are consistent 

with those of Garyn-Tal (2013), Heaton et al. (2017), and Fahling et al. (2019).  

 

The hypotheses listed in the introduction are aimed at exploring whether the manage-

ment style of ESG funds impacts their risk-adjusted performance: 

 

H0 = There is no statistically significant difference in risk-adjusted performance between 

actively managed ESG funds and passively managed ESG funds. 

 

The results of the regression models provide support for rejecting the null hypothesis. 

The data shows a statistically significant difference in performance, with the passive 

portfolio consistently outperforming the active portfolio. The negative and statistically 

significant alpha values observed in both the three-factor and four-factor models indi-

cate that actively managed portfolios underperform their passive counterparts on a risk-

adjusted basis. 

 

Upon closer examination of the regression models, the results clearly indicate that pas-

sive funds consistently outperform active ones after adjusting for market, size, value, 

and momentum factors. In both the three-factor and four-factor models, the active port-

folio showed negative and statistically significant alpha, meaning that even after ac-

counting for common market influences like overall market movements, size, value, and 

momentum, the active funds still underperformed. Adding the momentum factor in the 

four-factor model did not improve the results for active funds, which suggests that their 

weaker performance was not just due to missing exposure to momentum. Additionally, 

the R2 values were higher for the passive portfolio, indicating that its performance was 

more closely aligned with the overall market and was better explained by the models. 

This may reflect a more consistent investment strategy and lower exposure to unsystem-

atic risk, whereas active funds showed greater variation that was not captured by stand-

ard risk factors. Altogether, these results support the conclusion that active ESG funds in 

this thesis did not deliver excess returns to justify their higher costs. 
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Alternative hypothesis below states that actively managed portfolios deliver significantly 

higher risk-adjusted performance compared to passively managed portfolios. 

 

H1 = Actively managed ESG funds provide significantly higher risk-adjusted performance 

compared to passively managed ESG funds. 

 

The findings of this study do not support this hypothesis. While the active ESG portfolio 

showed some sensitivity to factors such as size and value, this exposure along with a 

general tilt toward growth stocks, did not result in superior performance. On the contrary, 

the active portfolio underperformed in both time periods, 2016 to 2019 and 2020 to 

2023, while the passive portfolio consistently achieved better risk-adjusted returns. As a 

result, the alternative hypothesis is rejected. 

 

Additionally, the active portfolio’s VaR and drawdown analysis show higher levels of risk 

and greater vulnerability to extreme market events compared to the passive portfolio. 

These findings indicate that the active portfolio not only failed to outperform but also 

exposed investors to higher downside risk. One of the issues why the active portfolio 

might experience greater vulnerability is the ESG constraint, which limits fund managers' 

ability to freely select stocks with less volatility due to the exclusion of certain sectors or 

industries that may not meet ESG criteria. This restriction reduces diversification oppor-

tunities and as a result, the active portfolio may be more sensitive to market fluctuations 

and specific sector risks. 

 

These findings have clear implications for investors and fund managers. For those seek-

ing sustainable investment options, passive ESG funds may offer a more cost-effective 

and lower-risk alternative, given the lack of consistent outperformance and higher 

downside risk observed in active ESG portfolios. Fund managers should carefully con-

sider whether their active strategies provide enough value to justify higher fees, espe-

cially in a market that increasingly emphasises transparency and cost-efficiency. The re-
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sults may also help financial advisors and regulators guide investment decisions that bal-

ance sustainability goals with performance expectations. Ultimately, the findings con-

tribute to a broader understanding of how ESG integration affects fund performance in 

the European market and may offer valuable guidance for stakeholders interested in sus-

tainable investment strategies. 

 

The recommendations for further research include evaluating active share in ESG-fo-

cused active funds. While the performance of active funds did not justify their risk-ad-

justed returns, it cannot be said whether these funds underperformed due to poor fund 

management decisions or due to closet indexing that is present in numerous countries. 

Measuring active share and tracking error could help clarify whether the lack of outper-

formance stems from limited managerial skill or from strategies that are not truly active. 

 

In addition, this research would benefit from analysing the performance of European 

active and passive ESG funds by separately examining the environmental, social, and 

governance components to determine whether one of these aspects is responsible for 

the underperformance of active funds. Expanding the scope to include other asset clas-

ses such as fixed income or mixed funds, broader geographic regions beyond Europe, or 

longer time horizons could also provide a more comprehensive understanding of how 

ESG integration interacts with fund strategy and market conditions. 

 

Another direction for future research involves examining investor behavior and fund 

flows in relation to European ESG fund performance. Understanding whether investors 

recognize the differences between genuinely active ESG strategies and those that closely 

resemble passive funds could help explain investor preferences and how they influence 

fund selection. 
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