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1 Introduction

The world is currently in the midst of a global climate crisis. Increasingly tangible effects of
climate change, international climate protection agreements, and global social inequality have
made sustainability the defining issue of recent times. Public and media attention about companies’
social and environmental activities has been peaking (Haney, Pope, & Arden, 2020) and investor
scrutiny has increased over recent years (Levit, 2019). Companies are not only increasingly urged
by public pressure to become more sustainable, but also experience increased regulatory pressure.
In the Paris Agreement, 193 countries committed themselves to climate neutrality and the Glasgow
Climate Pact called on all countries to revisit and strengthen their 2030 targets (United Nations
[UN], 2021). Regulators in major financial markets have enforced ESG disclosure regulations to
increase market transparency (e.g., European Union (EU) Sustainability Finance Disclosure
Regulations (EU SFDR), United Kingdom (UK) Sustainable Disclosure Regulation (UK SDR)).
Accordingly, companies sense pressure to commit to ethical, socially oriented, sustainable
business practices, transform their business models, and report about their progress (Cop,
Olorunsola, & Alola, 2021), which increases the need for sustainability accounting. Sustainability
accounting connects a companies' strategies from a sustainable framework by disclosing
information on the activities that have a direct impact on its society, environment, and economic
performance (Ameer, & Othman, 2012; Perrini, & Tencati 2006; Schaltegger, & Burritt 2010).

In view of this increasing importance in politics, business and society, sustainability aspects
are also increasingly being taken into account in investment decisions. Indeed, recent research
largely supports that prosocial preferences affect investment decisions (e.g., Andonov, Hochberg,
& Rauh, 2018; Barber, Morse, & Yasuda, 2021; Bauer, Ruof, & Smeets, 2021; Dyck et al., 2019;

Hartzmark, & Sussman, 2019; Riedl, & Smeets, 2017). Thus, investors balance prosocial



preferences with liquidity, risks and returns of available investment alternatives to arrive at an
optimal investment decision (Pedersen, Fitzgibbons, & Pomorski, 2021).! In this sense,
sustainability accounting is becoming increasingly important for investor valuation judgment and
results in sizable effects on financial markets (Hartzmark, & Sussman, 2019). Given this
importance, this dissertation studies how sustainability accounting shapes investors’ valuation
judgments.

While recent research demonstrated that investors have prosocial preferences and show a
willingness to pay for sustainability (Barber, Morse, & Yasuda, 2021; Hartzmark, & Sussman,
2019; Riedl, & Smeets, 2017), it is inconclusive whether investors are sensitive to an investment’s
degree of sustainability (DoS). An investment’s DoS indicates its sustainability performance
measured by analytical tools using environmental, social, and governance (ESG) criteria.
Traditional decision theory, commonly applied in sustainable investing models, predicts that
investors are consequentialists (Becker, 1974; Eckel, & Grossman, 1996), meaning that they derive
utility proportional to an investment’s DoS. In contrast, the theory of warm-glow giving assumes
that investors derive utility from an emotional response to the act of behaving prosocial (Andreoni,
1990), meaning they are insensitive to an investment’s D0S. To contribute to overcoming the
global climate crisis, sustainable finance strategies aim to redirect capital flows to more socially
responsible investments, relying on ESG disclosure regulations. ESG disclosure regulations only
create an incentive to invest in more socially responsible investments, if investors are sensitive to
an investment’s D0S. This creates a need for research on the effectiveness of sustainability
accounting. This dissertation addresses this research gap by analyzing whether an investment’s

DoS impacts investors’ valuation judgments.

1 According to Markowitz (1952) portfolio theory expects investors to balance liquidity, risks and returns of

available investment alternatives to arrive at an optimal investment decision.



A particularly critical observed component of sustainability accounting are corporate
donations toward disaster relief efforts, often called corporate philanthropic disaster response
(CPDR) (Berlemann, & Steinhardt, 2017; Van Aalst, 2006). As CPDR often is a highly visible
part of philanthropy, it can positively affect a firm's reputation among consumers and investors
(Martin, & Moser, 2016). But huge economic losses and strongly affected social and
environmental structures (Deryugina, 2017; Martin, & Moser, 2016; Muller, & Kraussl, 2008)
might be anticipated by investors as significant financial consequences to the company and may
make philanthropic giving a controversial decision (Muller, & Kraussl, 2011). Previous research
is inconclusive, as it finds that CPDR can result in both positive and negative capital market
reactions (Chen, Patten, & Roberts, 2008; Muller, & Kraussl, 2011). Thus, there is an ongoing
need for research on which particular mechanisms affect whether the capital market reacts
positively or negatively toward CPDR. One potential reason why investors value firms differently
could be based in their perception of how firms engage in CPDR. Thus, this dissertation also
examines why private investors might consider CPDR as truly philanthropical or, on the contrary,
assess CPDR skeptical and potentially egoistic-driven.

In recent years, the UN (2020) made carbon neutrality by 2050 the world’s most urgent
mission. The vast majority of large global companies reports specific emissions reduction targets,
and most of these even specific target years, when to achieve net zero emissions (Carbon
Disclosure Project [CDP], 2017). Reporting a net zero emission record is the most salient
achievement in sustainability accounting and likely attracts investor interest, as companies are
responsible for the majority of global greenhouse gas (GHG) emissions, and public and media
attention about companies’ environmental activities IS peaking (Haney, Pope, & Arden, 2020).

Previous research finds that investors consider GHG emissions data in their investment decision



and there is a negative GHG effect on market capitalization (e.g., Bauer, Ruof, & Smeets, 2021;
Chapple, Clarkson, & Gold, 2013; Clarkson et al., 2015; Griffin, Lont, & Sun, 2017; Matsumura,
Prakash, & Vera-Mufioz, 2014). However, without a global pricing of GHG emissions that
comprehensively reflects GHG’s true externalities, companies have weak economic incentives to
create the most efficient reduction strategies. From an investor perspective, a company’s GHG
emission reductions are inefficient if the investor could invest the returns lost on the emission
reductions in a different project with higher emission reductions. Instead, reporting a net zero
emission record is the most salient achievement. Simultaneously, retail investors tend to base
investment decisions on salient information and may examine fewer other cues in the presence of
salient information (e.g., Dierynck et al., 2024). Therefore, as carbon neutrality will continue to be
the most relevant challenge in the near future and it is unclear whether companies committed to
net zero emissions create the most GHG emission reductions per invested dollar, there is a great
demand for research examining potentially negative side effects of sustainability accounting. This
dissertation addresses this demand by examining whether investors invest more in funds disclosing
net zero GHG emissions, even if such investment is less efficient in reducing carbon emissions.
These three challenges investors currently face, regarding the integration of sustainability
accounting information in their valuation judgment, constitute the nucleus of this dissertation,
which aims to address the abovementioned research gaps. Chapter two provides a comprehensive
analysis of how investors integrate an investment’s DoS into their valuation judgments. Thus, it
adds to the literature on the influence of prosocial preferences in investment decisions (Barber,
Morse, & Yasuda, 2021; Riedl, & Smeets, 2017; Hartzmark, & Sussman, 2019; Bauer, Ruof, &
Smeets, 2021), by showing that investors perceiving an investment’s DoS as high results in a

higher valuation judgment. Moreover, | achieve first evidence that a higher DoS can compensate



investors for lower returns, i.e. that investors would (partially) sacrifice an additional unit of return
for an additional unit of sustainability. This study also provides practical implications, as |
demonstrate that a high DoS creates an investment incentive for investors.

Chapter three adds insights about the effect of CPDR efforts on investors’ valuation
judgment, focusing on the mediating role of their attribution of motives to a firm’s CPDR. It
reveals that investors associate a higher magnitude of a firm's CPDR with values-driven corporate
social behavior and reward it with a higher assessment of a firm's value, while a lower magnitude
of a firm's CPDR can be perceived as an ingratiating attempt to win favor and affect investors’
valuation judgment negatively. These findings explain why previous research finds that CPDR
announcements can entail both positive and negative capital market reactions (Chen, Patten &
Roberts, 2008; Muller, & Krdaussl, 2011). Hence, this study extends the behavioral finance
literature, examining the influence of Corporate Social Responsibility (CSR)-induced attributions
on investors’ valuation judgment (Ellen, Webb, & Mohr, 2006; Forehand, & Grier, 2003;
Skarmeas, & Leonidou, 2013; Vlachos et al., 2009).

Chapter four analyzes if investors invest more in funds disclosing net zero GHG emissions,
even if such investments are less efficient in reducing carbon emissions, compared to net positive
GHG emission funds. It contributes to the large literature on investors’ considerations of
sustainability aspects in their valuation judgment (e.g., Bauer, Ruof, & Smeets, 2021; Biktimirov,
& Afego, 2022; Hartzmark, & Sussman, 2019), suggesting that the salient and relevant setting of
net zero emissions targets may lead to inefficient capital allocation as a result of narrow bracketing
and examining fewer alternatives in the presence of net zero. This study especially expands the

growing stream of literature on economic effects of GHG disclosure (e.g., Chithambo et al., 2022;



Tomar, 2023), because our experimental approach allows us to anticipate possible effects of firms
achieving, or pretending to have achieved, net zero emissions and reporting about it.

In summary, this dissertation comprises three studies each of which has examined the
relationship between sustainability accounting and investors’ valuation judgment within a specific
context. Each study makes an important contribution to the respective literature, as argued above.
Short summaries of the studies presenting the contents of each chapter can be found below. After
that, this dissertation proceeds as follows. Chapters 2, 3, and 4 each contain one of the studies
summarized below. Lastly, chapter 5 concludes this dissertation.

Chapter 2 “Does Degree of Sustainability Influence Private Investors’ Valuation
Judgments?” experimentally examines private investors’ sensitivity to an investment’s Do0S,
considering the mediating role of socially responsible investing (SRI) skepticism. Major financial
markets are establishing ESG disclosure regulations classifying socially responsible investment
strategies. These are aiming to redirect capital flows toward investments with a higher DoS, to
improve financing the transition to a sustainable economy. However, it is yet unclear how an
investment’s DoS affects investor valuation judgment. To address this, | conducted a 2x2x2
between-subjects online experiment with private investors recruited via Prolific, manipulating SRI
strategy, SRI certification, and return differences compared to a non-sustainable investment. The
results show that private investors have a higher willingness to invest in high DoS investments
compared to low DoS investments. Additionally, | find that the DoS moderates the effect of return
sacrifice and SRI certification on private investors’ valuation judgments. I also examine the
mediating role of SRI skepticism. My study mainly contributes to the literature examining the

influence of reported sustainability attributes on investors’ valuation judgments.



This chapter is single-authored and currently under review for publication at International

Review of Financial Analysis.

Chapter 3 “The Influence of Corporate Philanthropic Donations on Private Investors’
Valuation Judgments: Experimental Evidence” experimentally examines how the magnitude
of corporate philanthropic donations toward disaster relief efforts affects private investors’ motive
attribution and ultimately their assessment of a firm’s value. Corporate donations toward disaster
relief efforts, often called CPDR, are commonplace practice and one critically observed
subcategory of CSR, with high visibility in the global media. We investigate whether private
investors value firms differently based on their perception of a firm’s engagement in CPDR.
Therefore, we created an experimental investment scenario in which we manipulate the magnitude
of a hypothetical Firm Y’s CPDR efforts to evaluate investment decisions of private investors
recruited from Amazon’s Cloud Research platform. Our findings suggest that higher CPDR
generally affects private investors’ assessment of a firm’s value positively. Using a structural
equation model (SEM) and the CSR skepticism concept to examine private investors' motive
attribution to firms’ CPDR, we find that private investors perceive a high CPDR as an indicator of
honest and values-driven corporate social behavior and a low CPDR as an ingratiating attempt to
win favor. Thus, we extend prior research by unveiling through which channels of impact CPDR
potentially affects firm value and find an explanation of why CPDR can have adverse effects on
firm value.

This chapter is joint work with Jochen C. Theis, associate professor at Southern Denmark

University, and Marvin Nipper, assistant professor at Friedrich-Alexander-University of

Erlangen-Nuremberg and is published in Corporate Social Responsibility and Environmental

Management, 31(1), 540-554.



Chapter 4 “Does Greenhouse Gas Disclosure Trigger a Net Zero Fallacy?” empirically
and experimentally examines how disclosing net zero GHG emissions influences retail investors’
valuation judgments. GHG disclosures are the most developed ESG disclosures, and economies
around the world target a net zero-emissions economy. Market mechanisms such as emissions
trading systems encourage emission reductions where they are most cost-efficient, irrespective of
remaining net emissions. As long as many high-emission projects exist, reducing low-emission
projects to net zero emissions is unlikely the most cost-efficient. We leverage choice bracketing
theory to predict that investors gravitate toward net zero as a psychological benchmark, causing
them to invest in net zero projects even when more cost-efficient emission reductions are available.
We test our prediction in three experiments with retail investors. Across two experiments, we find
robust evidence that retail investors invest more in net zero (versus (vs.) net positive) emission
projects when their emission reductions are cost-inefficient, thereby documenting a “net zero
fallacy.” In our first experiment, we additionally find some theory-consistent evidence that a broad
bracketing investment advice intervention can reduce this net zero fallacy. Our second experiment
suggests that the achievement of a net emission goal can replace the net zero psychological
benchmark. In a third experiment, we explore boundary conditions of the net zero fallacy. Our
study provides evidence on investors’ considerations of non-financial information and the effects
of ESG disclosure on these considerations.

This chapter is joint work with Christian Friedrich, post-doctoral researcher at the University

of Mannheim, and Christian Peters, assistant professor at Nanyang Technological University

Singapore, and currently under review for publication at The Accounting Review.



2 Does Degree of Sustainability Influence Private Investors’

Valuation Judgments?

2.1 Introduction

Private market investments are widely considered to have the greatest potential to address the
immense challenges necessary to mitigate the global climate crisis (Braak-Forstinger, & Selian,
2020). SRI? is seen as a mechanism for curbing negative ecological and social effects (Benabou,
& Tirole, 2010; Pastor, Stambaugh, & Taylor, 2021), garnering increasing attention from
academics and policymakers.® As a result, many major financial markets have established
sustainable finance strategies, aiming for a redirection of capital flows toward more socially
responsible investments, to finance the transition to a sustainable economy. These sustainable
finance strategies often rely on ESG disclosure regulations, which classify SRI strategies* (e.g.,
European Commission [EC], 2021).

The idea that ESG disclosure leads to a redirection of capital flows toward more socially
responsible investments relies on two assumptions. First, that investors possess prosocial
preferences, and second, that investors derive utility proportional to an investment’s DoS. Recent
studies have indeed demonstrated that investors exhibit prosocial preferences and are willing to

pay for SRI (Barber, Morse, & Yasuda, 2021; Hartzmark, & Sussman, 2019; Riedl, & Smeets,

2 SRl is a long-term oriented investment approach, which integrates ESG factors in the research, analysis and
selection process of securities within an investment portfolio (Cappucci, 2018; Eccles, & Viviers, 2011; Eurosif,
2021).

3 See for instance, Barber, Morse, and Yasuda, 2021, Brusuelas, Depew, and DeCandido, 2019, Gibson, and
Krueger, 2017, Global Sustainable Investment Alliance (GSIA), 2020, Hartzmark, and Sussman, 2019, Kriger,
2015, Kriger, Sautner, and Starks, 2020, as well as Riedl, and Smeets, 2017.

4 Such as the EU SFDR, UK SDR, United States (US) Securities and Exchange Commission (US SEC), GSIA
classification.



2017), leading to rapid growth in the SRI market® (GSIA, 2020). However, existing literature
remains inconclusive as to whether investors are sensitive to variations in investments’ DoS.
Traditional decision theory, commonly applied in sustainable investing models, predicts that
investors are consequentialists (Becker, 1974; Eckel, & Grossman, 1996), meaning that they derive
utility proportional to an investment’s DoS.® In contrast, warm-glow giving theory assumes that
investors derive utility from an emotional response to the act of behaving prosocial (Andreoni,
1990), which implies that they may be insensitive to an investment’s DoS. If this latter theory
holds true, it would undermine the effectiveness of ESG disclosure regulations, as they may not
create an incentive to invest more socially responsibly. Yet, understanding how an investment’s
DoS affects an investor’s valuation judgment is crucial not only to academics but also to regulatory
institutions.

My study addresses this research gap in a 2x2x2 experimental investment scenario to assess
private investors’ willingness to invest in an SRI fund (Sustainability Fund), by recruiting private
investors from Prolific. Specifically, | manipulate three factors: (1) SRI strategy (low DoS fund,
i.e., ESG aligned investment strategy vs. high DoS fund, i.e., impact related investment strategy),
(2) SRI certification (absence vs. presence of certification), and (3) expected returns relative to a
comparable non-sustainable investment (2% less vs. 5% less expected returns). In addition,
participants' skepticism toward Sustainability Fund, SRI support, and willingness to sacrifice

returns for Sustainability Fund are recorded.

5 The number of market participants interested in SRI has grown and the amount of assets increased by 55% from
2016 to 2020, amounting to approximately $35.3 trillion in the five major markets, Europe, US, Canada,
Australasia, and Japan (GSIA, 2020).

& Evidence for investors having a consequentialist perspective can be seen in the findings of Bauer, Ruof, and Smeets
(2021), and Gutsche, and Ziegler (2019), while Heeb et al.’s (2023) findings can be seen as evidence for investors
showing warm-glow behavior.
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In my baseline analysis, using an analysis of variance (ANOVA) model, | find results
consistent with my hypotheses that (1) private investors’ willingness to invest in sustainable
investments is higher for high DoS investments than for low DoS investments, (2) private
investors” willingness to invest decreases more sharply for low DoS investments when the return
difference to a non-sustainable investment increases, and (3) private investors’ willingness to
invest increases more strongly for low DoS investments when SRI certification is present. Further
contextualizing my findings by an SEM, | find that the effects of DoS and SR strategy certification
on private investors’ valuation judgments are partially mediated by private investors’ SRI
skepticism and their willingness to sacrifice returns to invest sustainably. These findings
corroborate my hypothesis.

My study offers several important contributions. First, it adds to the literature on the
influence of prosocial preferences in investment decisions (Barber, Morse, & Yasuda, 2021; Riedl
& Smeets, 2017; Hartzmark & Sussman, 2019; Bauer, Ruof, & Smeets, 2021), by confirming that
investors are willing to pay for SRI. Moreover, | show that investors perceive the DoS of impact
related investments as higher than that of ESG aligned investments, which results in a higher
valuation judgment for impact related investments. This demonstrates that a higher DoS leads to a
higher valuation judgment.

Second, my experimental design creates controlled conditions ensuring that the investments
do not differ in liquidity and risks, isolating the effect of DoS and returns on investors' utility. This
advances the literature by providing further evidence that private investors trade off financial
performance and ethical concerns (Berry, & Yeung, 2013; Dorfleitner, & Utz, 2014; Gutsche, &
Ziegler, 2019). Specifically, I achieve first evidence that a higher DoS can compensate investors

for lower returns, i.e. that investors would sacrifice returns for additional sustainability. This
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supports that prosocial investors derive greater utility from investments with a higher DoS, which
is a key assumption widely spread in traditional theoretical models of sustainable investing (Pastor,
Stambaugh, & Taylor, 2021; Pedersen, Fitzgibbons, & Pomorski, 2021; Heinkel, Kraus, &
Zechner, 2001).

Finally, 1 contribute to the large literature examining the effect of SRI certifications on
investors’ valuation judgments (Gutsche, & Ziegler, 2019; Gutsche, & Zwergel, 2020; Hartzmark,
& Sussman, 2019; Klinger et al., 2022), by providing initial evidence that the impact of SRI
certifications on investors’ valuation judgments varies in magnitude depending on an investment’s
DoS.

In terms of practical implications, my findings suggest that sustainable finance strategies are
effective in their current form, as | demonstrate that a higher DoS creates an incentive for private
investors and even compensates them for lower returns. This is particularly important when
achieving a higher DoS involves higher costs. Moreover, my study offers valuable implications
for firms that reflect on issuing or distributing socially responsible investments, as | show that the
impact of SRI certifications on investors’ valuation judgments varies in magnitude depending on
an investment’s D0S. This finding implies that, according to an investment’s SRI strategy,
different approaches are needed to address investors’ valuation judgments efficiently.

The following section provides a background on SRI classification systems, followed by a
discussion on related research and the hypotheses development. Section 2.3 describes the

methodology, while Section 2.4 discusses the results. Section 2.5 concludes the paper’s findings.
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2.2 Background and Hypotheses Development

2.2.1 Background

Major financial markets are establishing sustainable finance strategies, aiming for a redirection of
capital flows to more socially responsible investments. Sustainable finance strategies often rely on
ESG disclosure regulations and classifying SRI strategies. Classifying SRI strategies is intended
to address investors’ perceived DoS of an investment, and thereby affect their valuation judgments.
For instance, the EU SFDR is part of the "EU sustainable finance framework™ (EC, 2023), targeting
investments toward more sustainable technologies and companies, to achieve the EU's climate and
environmental goals (EC, 2021). According to the EU SFDR classification system, a sustainable
investment will be classified as light green or dark green, indicating the investment’s D0S.” To
increase the generalizability of my study, I do not focus on a specific regulatory framework, but
distinguish based on Busch et al. (2021) in ESG aligned, and impact related investment strategies.
These fundamentally differing investment strategies cover the major international SRI strategy
classification systems.

Busch et al. (2021) classify investment strategies based on their objective, materiality,
approach, and documentation. An ESG aligned investment’s objective can be characterized as
reflection and mitigation of ESG-related risks, whereas an impact related investment is supposed
to actively contribute to social and environmental goals. Impact related investments aim to
generate impact, by providing additional capital toward sustainable transformation and therefore

incorporate forward-looking targets, combining pre- and post-investment decision approaches®.

7 The EU SFDR classification system comprises Article 6 (funds without a sustainability scope), Article 8 (light
green, i.e. funds that promote environmental or social characteristics), and Article 9 funds (dark green, i.e. funds
that have sustainable investment as their objective).

8 Exclusion criteria, norms-based screening, best-in-class, ESG integration, and thematic funds are considered as
pre-investment decision approaches, while post-investment decision approaches include the use of voting rights
according to the SRI strategy and investor engagement (Scheler, 2021).
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Opposingly, ESG aligned investments have a retrospective approach and are not geared toward
changing companies’ ESG performance, and therefore focus on pre-investment decision
approaches toward the consideration of E, S, or G factors. ESG aligned investments’ materiality
is not measured or documented in detail. Typically, only a brief description of aims is provided.
In contrast, impact related investments provide proof of materiality through the assessment of
output via benchmark analysis, or Sustainable Development Goal alignment and detailed
documentation.

ESG aligned investments represent a low DoS (e.g., light green according to the EU SFDR
classification system), while impact related investments represent a high DoS (e.g., dark green

according to the EU SFDR classification system).

2.2.2 DoS as a Determinant of Investors’ Valuation Judgments

Traditionally, portfolio theory expects investors to balance liquidity, risks, and returns of available
investment alternatives to arrive at an optimal investment decision (Jang et al., 2007; Markowitz,
1952). Investors pursuing prosocial interests gain additional utility from an investment’s
sustainability attributes.® Recent research has demonstrated that prosocial preferences affect
investment decisions (Bauer, Ruof, & Smeets, 2021; Riedl, & Smeets, 2017), resulting in sizable,
market-wide capital flows toward sustainable investments (Hartzmark, & Sussman, 2019). An
investment’s sustainability attributes can accordingly be seen as incorporated in an investor’s

objective function, expanding modern portfolio theory to include an ESG dimension (Pedersen,

9 Surveys show that a vast majority of North American and European private investors consider sustainability to be
important (EC, 2009; Natixis Global Asset Management, 2019; Wins, & Zwergel, 2016). Studies find that non-
financial factors are important to investors (e.g., Andreoni, 1990; Busch, Bauer, & Orlitzky, 2016) and that they
gain additional utility from an investment’s ESG attributes (e.g., Benson, & Humphrey, 2008; Bollen, 2007;
Dorfleitner, & Nguyen, 2016; Statman, 2004).
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Fitzgibbons, & Pomorski, 2021).2° The following discussion will disregard liquidity and risks
because | keep liquidity and risks constant in the experiment (see Section 3).

While the literature predominantly shows that investors derive utility from sustainability
attributes, it remains inconclusive whether they are sensitive to the DoS of an investment. This
also raises the question of whether sustainability plays a continuous or binary role in an investor's
utility function. Decision theory, widely spread in traditional models of sustainable investing,
predicts that investors are consequentialists (Becker, 1974; Eckel, & Grossman 1996), meaning
that they derive utility proportional to an investment's DoS. In contrast, the theory of warm-glow
giving assumes that investors derive utility from an emotional response to the act of behaving
prosocial (Andreoni, 1990), meaning that investors are insensitive to an investment’s DoS. As
addressing ESG issues is often perceived as a competitive advantage by private investors
(Cordeiro, & Tewari, 2015; Flammer, 2018; Kunz, 2020), | follow the consequentialist perspective
and argue that a rational investor derives utility proportional to an investment’s DoS. This
argument aligns with models of altruistic behavior, which suggest that individuals derive utility
from the well-being they enable in others, with greater societal contributions leading to increased
personal utility (Becker, 1974; Andreoni, & Miller, 2002).

| expect private investors to perceive the DoS of impact related investments as higher than
that of ESG aligned investments. Consequentialist investors would thus better assess the ESG
dimension within their objective function, resulting in a higher valuation judgment for impact
related investments. In contrast, a warm-glow investor’s willingness to invest would not differ

between ESG aligned and impact related investments, because of its insensitivity to an

10 Consistent evidence of investors balancing risk, return, and social preferences (e.g., Andonov, Hochberg, & Rauh
2018; Barber, Morse, & Yasuda, 2021; Dyck et al., 2019; Hartzmark, & Sussman, 2019), as well as claims for an
extension of the traditional objective function of capital investment by the criterion “sustainability” can be found
in many other studies (e.g., Ahmed, Gao, & Satchell, 2021; Cengiz, Braun, & von Nitzsch, 2010; Revelli, 2017).
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investment’s DoS. Following the consequentialist perspective, | formally state hypothesis 1 as
follows:
H1: Private investors’ willingness to invest in sustainable investments is higher for impact

related investments than for ESG aligned investments, ceteris paribus.
2.2.3 DoS as a Moderator of Investors’ Valuation Judgments

Recent evidence on investors’ social preferences suggests that investors accept lower returns from
funds that engage in companies that contribute to the UN Sustainable Development Goals (Bauer,
Ruof, & Smeets, 2021). Some investors even show an explicit willingness to pay for investments
with social impact (Barber, Morse, & Yasuda, 2021; Gutsche, & Ziegler, 2019). In contrast, Heeb
et al. (2023) show that investors' willingness to pay additional fees, charged on a sustainable
investment, is largely independent of the carbon emissions reductions of this investment. Previous
literature therefore seems inconclusive, if a higher DoS can compensate investors for lower returns
relative to a comparable non-sustainable investment (i.e. whether investors would (partially)
sacrifice an additional unit of return for an additional unit of sustainability). This issue is crucial
for the effectiveness of sustainable finance, to have an incentive for investments with substantial
impact, because most theoretical models imply that investors need to accept lower returns ex-ante
to have a higher DoS (Heinkel, Kraus, & Zechner, 2001; Pastor, Stambaugh, & Taylor, 2021).1*
Decision theory predicts that investors are consequentialists, meaning that a rational investor
derives utility proportional to an investment’s return and DoS. The relationships between the
components of an investor’s objective function are traditionally characterized as conflicting
objectives (Sharpe, 1964). In this perspective, the DoS is a conflicting objective to returns within

the objective function. Investors may weigh these factors differently depending on their social

11 This could be due to additional data and expertise requirements sustainable investments have (Heeb et al., 2023).
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preferences, but utility derived increases when either factor improves. Since impact related
investments have a higher DoS, I expect consequentialist investors’ valuation judgments to be less
affected by an increasing expected return sacrifice relative to a comparable non-sustainable
investment. Specifically, the decline in their valuation judgment should be less sharp, as the higher
DoS compensates for part of the expected return sacrifice. In contrast, a warm-glow investor’s
valuation judgment depends solely on the investment’s returns, as long as the investment has a
sustainability attribute, because of their insensitivity to investments DoS. Thus, a warm-glow
investor’s valuation judgment would be similarly affected, by an increasing expected return
sacrifice relative to a comparable non-sustainable investment, for ESG aligned and impact related
investments. Again, following the consequentialist perspective, | formally state hypothesis 2 as
follows:
H2: Private investors’ willingness to invest decreases more sharply for ESG aligned
investments than for impact related investments as the return difference to a non-

sustainable investment increases, ceteris paribus.

Recent research suggests a positive effect of certifications confirming the consideration of
sustainability criteria, known as SRI certifications, on investors’ valuation judgments (Gutsche, &
Ziegler, 2019; Hartzmark, & Sussman, 2019). SRI certifications work as a ‘seal of approval’ for
meeting a certain ESG standard (Klinger et al., 2022) and level out uncertainty about information
that is not directly accessible (Gutsche, & Zwergel, 2020). This creates an abstract comparability
regarding the DoS of an investment and equalizes investments on a fundamental level, even if
there are persistent differences between them (Cason, & Gangadharan, 2002).

SRI certifications can therefore be expected to converge gaps between investments perceived

DoS. For consequential investors, this convergence should improve their valuation judgments for
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ESG aligned investments, where their perceived DoS is initially lower. Furthermore, SRI
certifications help to overcome information asymmetries for investors, by providing new
information and making information more salient, especially to private investors (Cason, &
Gangadharan, 2002; Gutsche, & Zwergel, 2020). Finally, SRI certifications decrease information
cost, which is particularly important for investors trying to evaluate an investment’s DoS (i.e.
investors deriving utility of an investment's DoS). Since impact related investments already
provide measurable outputs and comprehensive documentation, private investors likely assess
their indeed impact more easily, reducing the effect of certifications.

Again, following the consequentialist perspective, | expect that SRI certifications will
improve investors' valuation judgments for either investment, but more strongly for ESG aligned
investments and state hypothesis 3 as follows:

H3: Private investors’ willingness to invest in sustainable investments increases more

strongly for ESG aligned investments than for impact related investments, when the

SRI strategy is certified, ceteris paribus.

2.3 Method

| conduct a 2x2x2 between-subjects online experiment, manipulating (1) the SRI strategy of an
investment fund, (2) whether the SRI fund’s strategy is certified, and (3) the return difference
between the SRI fund and a comparable non-sustainable fund. This design allows for an
examination of how DoS influences private investors’ valuation judgments. Appendix 2A, Figure
2.2 contains a side-by-side comparison of my manipulations. In the following subsections, I
describe the participant sampling, experimental procedure, treatments, as well as dependent and

additional explanatory variables.
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2.3.1 Participants

Participants are recruited from Prolific, a platform whose primary purpose is providing a
participant pool for academic research.*? Prior studies have shown that online participants are
representative of the general population (Berinsky, Huber, & Lenz, 2012; Buhrmester, Kwang, &
Gosling, 2011) and provide similar and consistent results to in-person studies (Casler, Bickel, &
Hackett, 2013; Horton, Rand, & Zeckhauser, 2011). Research also demonstrates that intelligence
(Buchheit et al., 2017), problem-solving, and learning task outcomes are similar between online
and in-person participants (Crump, McDonnell, & Gureckis, 2013). Moreover, comparative
studies show that the quality of data generated through Prolific participants is equal to or better
than that from Amazon Web Services (AWS) Research Cloud, and other platforms and participant
pools (Palan, & Schitter, 2018; Peer et al., 2017). As such, Prolific provides a resource-efficient
way to quickly collect high-quality data and gain insights into private investors’ behavior.
Eligibility criteria included residence in the UK, completion of at least 100 previous
assignments with a minimum approval rate of 95%, and experience investing in the common stock
market. A total of 850 participants entered the experiment, with 120 discontinuing or returning,
and 29 screened out for failing attention checks'®, leaving a sample of 701 participants.** The
sample consists of 49.4% males and 50.6% females, with an average age of 42.5 years and 10.4
years of investing experience. Participants had a relatively high willingness to invest in sustainable

financial products™® and an average monthly salary after taxes of approximately 2450€.

12 See, https://www.prolific.com/academic-researchers.

13 Removals are relatively equally distributed among conditions. Repeating my primary tests with all 730 participants
demonstrates that my sampling choices do not affect the inferences from my primary tests.

14 Participant characteristics did not differ between cells at a 5% significance level. However, age and investment
experience differ between cells at a 10% significance level. When I include either of these demographic variables
or both in an analysis of covariance (ANCOVA) model repeating my primary results, my inferences do not change.

15 In the post experimental questions, | included the item “Please indicate your willingness to contribute to social and
environmental causes by investing socially responsible.”. On a 7-point Likert-scale, ranging from “No willingness
(1) to “Very high willingness (7)” participants on average gave 5.01.
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Participants’ reported comprehension of the case material was high.'® The remuneration per
participant was 2.20€. Participants who passed all manipulation checks were additionally entered
into a drawing for a 100€ Amazon gift card. On average, participants took approximately 12

minutes to complete the experiment.

2.3.2 Experimental Procedure

Participants took the role of a private investor who had recently inherited 10.000€ and is now in
search of investment opportunities, coming across Sustainability Fund, an SRI fund. They were
instructed to approach the case seriously. To incentivize thoughtful participation, participants’
chances of winning the gift card were increased tenfold if their investment decisions were deemed
reasonable.!’

Participants were randomly assigned to one of eight experimental cells. They were provided
with information comparing Sustainability Fund to a non-sustainable fund, which had similar risk
and liquidity but higher expected returns (return manipulation). Further information on the SRI
strategy (SRI strategy manipulation) and SRI strategy certification (certification manipulation)
were presented in the Key Investor Information Document (KIID) for Sustainability Fund.
Participants then completed a set of questions assessing their willingness to invest, my dependent
variable. On the next page, a debriefing questionnaire containing comprehension and manipulation
checks, variables for additional analyses, and demographic questions followed. Participants could
not change their responses after each step of the experimental procedure and were compensated

after completing the experiment.

16 Tn the post experimental questions, I included the item “Please indicate how well understandable the case material

was”. On a 7-point Likert-scale, ranging from “Not understandable (1)” to “Very well understandable (7)”
participants on average gave 5.45.
Participants entered the drawing tenfold if their willingness to invest in Sustainability Fund suited their main reason
stated for the investment decision.
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2.3.3 Treatment Variables

The SRI strategy (IMPACT) was manipulated in the “Objectives and Investment Strategy” section

of Sustainability Fund’s KIID, which informed participants about its investment characteristics.

Other characteristics are kept constant across all cells, including expected returns of 400€ per

10.000¢€ invested, a risk level of 3 out of 7, and global diversification of the portfolio’s assets. I

manipulate the SRI strategy as,

“The fund invests in large and mid-capitalization companies in industrialized countries
worldwide, to achieve total return through a combination of capital appreciation and
income from the fund's assets. The currency of the fund is EUR. In addition to financial
performance, environmental and social aspects, and the principles of good corporate
governance (ESG aspects) are also taken into account to mitigate ESG-related risks and
ethical considerations, when selecting investments. The selection of individual
investments is at the discretion of the fund management. The fund management does not
use a benchmark index.” for the low DoS/ESG aligned condition (no IMPACT) and as,
“The fund invests in large and mid-capitalization companies in industrialized countries
worldwide, to achieve total return through a combination of capital appreciation and
income from the fund's assets. The currency of the fund is EUR. In addition to financial
performance, active contribution to social and environmental transformation is taken into
account when selecting investments, to generate real impact by providing additional
capital for sectors aligned with the UN Sustainable Development Goals. The fund
management is therefore barring investments for the portfolio due to business activities
that are deemed unethical, harmful to society, or in breach of laws or regulations (e.g.

child labor, thermal coal, gambling, or alcohol) and instead invest in companies that
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make the most effort to meet the environmental, social and governance (ESG) criteria
that are relevant for their respective industries. After the investment decision, the fund
uses its voting rights and engagement to increase the investments' ESG performance.
Compared to an adequate benchmark index the funds’ assets use 36% more green energy,
produce 45% less greenhouse gas emissions, are free from unethical business activities,
and have a 73% stronger corporate governance.” for the high DoS/ESG impact related
condition (IMPACT).

The return manipulation (SUBSTANTIAL) was embedded in the case description, which
contained a comparison of Sustainability Fund to a non-sustainable fund. This comparison
revealed that a non-sustainable fund with similar risks and liquidity would have either 200€ higher
expected returns (not SUBSTANTIAL), or 500€ higher expected returns (SUBSTANTIAL). |
chose these numbers to ensure participants perceive the return difference between Sustainability
Fund and a non-sustainable fund as slightly or substantially.*®

The SRI strategy certification manipulation (CERTIFIED) was either present or absent. In
the not CERTIFIED condition, Sustainability Fund’s KIID simply does not contain a certificate.

In the CERTIFIED condition, participants were shown a label of an SRI certification in the

18 In apreliminary study, | asked participants to indicate their level of agreement with either of two sets of statements:
(1) “When I compare mutual funds, I experience a return difference of 0.5% [1.0%, 1.5%, 2.0%, 2.5%, 3.0%,
3.5%, 4.0%, 4.5%, 5.0%, 5.5%, 6.0%, 6.5%, 7.0%, 7.5%, 8.0%, 8.5%, 9.0%, 9.5%, 10%] as substantial," and (2)
“When I compare mutual funds, I experience a return difference of 0.5% [1.0%, 1.5%, 2.0%, 2.5%, 3.0%, 3.5%,
4.0%, 4.5%, 5.0%, 5.5%, 6.0%, 6.5%, 7.0%, 7.5%, 8.0%, 8.5%, 9.0%, 9.5%, 10%)] as slight,” using a seven-point
Likert scale from "strongly disagree (1)" to "strongly agree (7)." Participants' agreement with the "substantial"
series of statements primarily guided the definition of my cutoffs. I chose 2% (200€ higher expected return) as the
cutoff for the not SUBSTANTIAL condition because it was the highest return difference at which more than 50%
of participants disagreed (indicated < 4). Similarly, I selected 5% (500€ higher expected return) as the cutoff for
the SUBSTANTIAL condition, as it was the lowest return difference where more than 50% of participants agreed
(indicated > 4). To further validate these cutoffs, | also analyzed participants' agreement with the "slight" series of
statements. Here, 2% was the highest return difference where more than 50% of participants agreed (indicated
> 4), and 4.5% was the lowest return difference where more than 50% disagreed (indicated < 4). This additional
analysis supports the cutoffs used in my study.
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“Objectives and Investment Strategy” section.'® The label is similar to common established ratings
from a reputable third party. Consistent with Elliott et al. (2014) and Johnson et al. (2020), I use a
third-party report to avoid issues of disclosure credibility and to make the label fulfill all functions

of SRI certification.

2.3.4 Dependent and Additional Variables

The main dependent variable is participants’ willingness to invest in Sustainability Fund
(WTI_SF). I measure this variable as the average of participants' answers to the following two
items on a 101-point Likert-scale ranging from O (very unattractive; very unlikely) to 100 (very
attractive; very likely):2°

Attractiveness: “How attractive is an investment in Sustainability Fund as part of your
diversified portfolio?”

Likeliness to buy: “How likely are you to invest in Sustainability Fund as part of your
diversified portfolio?”

Both items are derived from Elliott, Grant, and Hodge (2018) and have been adapted in later
studies (e.g., Friedrich, 2021). A Cronbach’s alpha of 0.958 for willingness to invest in
Sustainability Fund indicates very strong internal validity.

I include process measures to shed light on participants’ skepticism toward Sustainability
Fund, participants’ willingness to sacrifice returns for Sustainability Fund, and participants’ SRI
support, as my three primary theoretical concepts.?* | measure participants’ skepticism toward
Sustainability Fund (SKEPT_SF) as the average of participants’ answers to an adapted three-item

construct developed by Connors, Anderson-MacDonald, and Thomson (2017), based on

19 Please see Appendix 2A, Figure 2.2 for the SRI certification label.

20 My inferences remain unchanged if | use any single item instead of the corresponding scales in my analyses.

2L The debriefing questionnaire contained some additional questions that do not directly link to my theory and results.
For brevity, | do not discuss them in the paper.
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Obermiller and Spangenberg (1998). Participants rated each item, consisting of a statement about
Sustainability Fund’s reliability in terms of social responsibility promises, on a 7-point Likert-
scale, ranging from strongly disagree (1) to strongly agree (7).2> A Cronbach’s alpha of 0.882
indicates strong internal validity. Participants’ willingness to sacrifice returns for Sustainability
Fund (WTS_SF) serves as an additional dependent variable. To elicit this variable, I ask
participants to indicate the maximum return they would sacrifice to invest in Sustainability Fund
instead of a non-sustainable fund with similar risk and liquidity on a scale from 0,0% to 10,0%.2
Participants’ SRI support (SUPPORT) is measured following a five-item construct derived from
prior work of Connors, Anderson-MacDonald, and Thomson (2017), based on Lichtenstein,
Drumwright, and Braig (2004) and Sen and Bhattacharya (2001). | ask participants to indicate how
funds should behave in terms of ESG on a 7-point Likert-scale, ranging from strongly disagree (1)

to strongly agree (7).2* A Cronbach’s alpha of 0.965 indicates very strong internal validity.

2.4 Results
2.4.1 Manipulation Checks

To assess the effectiveness of the experimental manipulations, | employ three manipulation
checks. I tested the success of the SRI strategy manipulation by asking participants to respond to

the statement, “Investing in Sustainability Fund contributes to a sustainable economy (e.g. an

22 The items are: (1) “I do not trust Sustainability Fund to deliver on its social responsibility promises.”, (2)
“Sustainability Fund is dishonest about its real involvement in social responsibility initiatives.”, (3) “I am not
convinced that Sustainability Fund will fulfill its social responsibility objectives.”.

2 The item is: “Please indicate the maximum return you would sacrifice to invest in Sustainability Fund instead of a

non-sustainable fund with similar risk and liquidity.”.

The items are: (1) “I strongly believe that funds I invest in should support programs that benefit the environment

and society.”, (2) “I think a fund I invest in should have the responsibility to protect the planet.”, (3) “Investing in

funds that implement sustainability practices is important to me.”, (4) “Funds I invest in should carry out programs
focused on sustainability.”, (5) “Funds I invest in should have an obligation to be socially responsible.”.

24
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economy that provides a good quality of life for people, stays within the limits of the planet, and
helps keep global warming well below the 2°C threshold.).” on a 7-point Likert-scale, ranging
“fully disagree (1) to “fully agree (7)”. Participants in the IMPACT condition were significantly
more likely to agree than participants in the no IMPACT condition (M =5.35vs. M =4.48, T =
7.85), suggesting that my manipulation was successful. For the certification manipulation,
participants were asked to indicate their agreement with the statement “Sustainability Fund is
certified as a socially responsible investment by an independent organization” on a 7-point Likert-
scale, ranging from “fully disagree (1)” to “fully agree (7)”. Participants in the CERTIFIED
condition were significantly more likely to agree than participants in the not CERTIFIED condition
(M=5.17vs. M=4.12, T = 8.103), suggesting that my manipulation was successful. For the return
manipulation, | asked participants to indicate how much additional returns the non-sustainable
fund would earn them, when investing their 10.000€, on a scale, ranging from “0€” to “1.000€”.2°
Participants in the SUBSTANTIAL condition perceived the non-sustainable fund’s additional
returns significantly higher than participants in the not SUBSTANTIAL condition (M = 489.25 vs.

M =314.28, T = 10.436), suggesting that my manipulation was successful.

2.4.2 Test of Hypotheses

Table 2.1 presents results from the primary analysis. Panel A shows the number of participants by
experimental cell, along with means and standard deviations for willingness to invest in
Sustainability Fund.?® Participants” willingness to invest in Sustainability Fund is highest for the

(1) IMPACT, CERTIFIED and not SUBSTANTIAL condition, followed by (2) IMPACT,

% The item is: “Please indicate how much additional return would a non-sustainable fund with similar risk and
liquidity earn you when investing your 10,000€.”.

% Participant numbers are slightly imbalanced because the random generator assigns new participants based on
currently completed cases to achieve balance. However, rapid participation in Prolific lead to many parallel
participations, disturbing the process. Hence, most participants came in when the random generator favored cells
B, D, and H, making cell E, and G relatively small.
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CERTIFIED and SUBSTANTIAL, (3) IMPACT, not CERTIFIED and not SUBSTANTIAL, (4) no
IMPACT, CERTIFIED and not SUBSTANTIAL and (5) IMPACT, not CERTIFIED and
SUBSTANTIAL. Itis lowest in the (8) no IMPACT, not CERTIFIED and SUBSTANTIAL condition,
followed by (7) no IMPACT, not CERTIFIED and not SUBSTANTIAL and (6) no IMPACT,
CERTIFIED and SUBSTANTIAL.

Panel B presents the results of an ANOVA model with participants” willingness to invest in
Sustainability Fund as dependent variable, and my treatments, as well as their interactions
IMPACT_SUBSTANTIAL and IMPACT_CERTIFIED as factors.?” | find significant main effects
of IMPACT (p < 0.001, one-tailed), SUBSTANTIAL (p < 0.001, one-tailed), and CERTIFIED (p <
0.001, one-tailed), as well as their interactions IMPACT_SUBSTANTIAL (p = 0.023, one-tailed)
and IMPACT_CERTIFIED (p = 0.003, one-tailed). The significant main effect of IMPACT is
consistent with H1 predicting that investors’ willingness to invest in sustainable investments is
higher for impact related investments than for ESG aligned investments, demonstrating that a

higher DoS leads to a higher valuation judgment.

27 My modelling choices do not affect the inferences from my primary tests. Appendix 2B, Table 2.3 contains results
from repeating my primary tests with all 730 participants in a full-factorial ANOVA with WTI_SF as the dependent
variable, and the IMPACT, SUBSTANTIAL and CERTIFIED manipulations as treatment variables.
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Table 2.1: Effects of IMPACT, SUBSTANTIAL and CERTIFIED on WTI_SF.

Panel A Descriptive Statistics — Mean (Standard Deviations) of WTI1_SF

N =701 Degree of sustainability
No Impact Impact
(ESG aligned) (Impact related)
. Not . Not -
Return difference Certified Certified Certified Certified overall
No Impact
Not Substantial 51.70 (1.80)
45.86 57.26 59.33 63.10 N=174
[cell A] [cellC]  [cell E] [cell G] 61';51(513'378)
. No Impact
Substantial 30.91 51.44 53.60 62.37 41.01 (1.89)
(2.38) (2.55) (2.40) (2.56) N=193
N=98 N=95 N=87 N=94 Impact
[cell B] [cellD]  [cell F] [cell H] 58.15 (1.78)
N=181
Overall 37.86 54.26 56.34 62.69
(1.83) (1.76) (1.73) (1.82)
N=183 N=184 N=167 N=167
Panel B Two-way ANOVA Results
Adj. R2=0.150 Sum of Degrees of F o-value
Source Squares Freedom
Model 70334.57 5 25.75 <0.001***
IMPACT 11969.67 1 21.91 <0.001***
SUBSTANTIAL 9837.02 1 18.01 <0.001***
CERTIFIED 24072.69 1 44,07 <0.001***
IMPACT_ SUBSTANTIAL 2205.02 1 4.04 0.023**
IMPACT_ CERTIFIED 4121.01 1 7.54 0.003***
Error 379622.42 695

Notes: Panel A presents the number of observations (N), the mean and standard deviation (in parentheses) of
participants' willingness to invest in Sustainability Fund (WTI_SF) for each experimental cell. Columns denote the
IMPACT manipulation divided by the CRETIFIED manipulation and rows denote the SUBSTANTIAL manipulation,
which | present in detail in Appendix 2A. WTI_SF is measured as the average of a two-item construct (on a scale from
0 very unattractive; very unlikely to 100 very attractive; very likely): (1) “How attractive is an investment in
Sustainability Fund as part of your diversified portfolio?”’; (2) “How likely are you to invest in Sustainability Fund as
part of your diversified portfolio?”. Panel B reports results of an ANOVA model with WTI_SF as dependent variable,
and the IMPACT, SUBSTANTIAL, and CERTIFIED manipulations, as well as their interactions
IMPACT_SUBSTANTIAL and IMPACT_CERTIFIED as factors. P-values reflect my hypothesis tests and are one-
tailed equivalents. *, **, and *** denote significant at the 10-, 5-, and 1-percent levels, respectively.
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The significant interaction effect of IMPACT_SUBSTANTIAL is consistent with H2,
predicting that investors’ willingness to invest decreases more sharply for ESG aligned
investments than for impact related investments, as the return difference to a non-sustainable
investment increases. The significant interaction effect of IMPACT _CERTIFIED is consistent with
H3 stating that investors’ willingness to invest in sustainable investments increases more strongly
for ESG aligned investments than for impact related investments when the SRI strategy is certified.
These findings indicate that DoS moderates the impact of return difference to a non-sustainable
investment and SRI certifications on investors’ valuation judgments. To further evaluate H2 and
H3, I conduct a follow-up seemingly unrelated estimation (suest) test to analyze differences in the
effects of the SUBSTANTIAL and CERTIFIED manipulations between ESG-aligned and impact-
related investments.

Table 2.2 shows results from my suest test. | first regress willingness to invest in
Sustainability Fund on my experimental treatment variables, as well as their interactions. Panel A
presents the number of observations, and reports results of the following ordinary least squares
(OLS) regression (1):

WTI_SF; = a + BIMPACT; + B,SUBSTANTIAL; + B;CERTIFIED; 1)
+ BuIMPACT; x SUBSTANTIAL; + BsIMPACT; x CERTIFIED; + ¢;

Results indicate that IMPACT (14.624, p < 0.001) and CERTIFIED (16.201, p < 0.001)
significantly increase investors’ willingness to invest in Sustainability Fund, while SUBSTANTIAL
(-10.370, p <0.001) significantly decreases investors’ willingness to invest in Sustainability Fund.
Additionally, investors’ willingness to invest in Sustainability Fund is significantly positively
affected by IMPACT_SUBSTANTIAL (7.166, p = 0.041) and significantly negatively affected by
IMPACT_CERTIFIED (-9.830, p = 0.005). This means that IMPACT is moderating the negative

effect of SUBSTANTIAL on private investors’ willingness to invest in Sustainability Fund, which
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is consistent with H2. Consistent with H3, it means that IMPACT is attenuating the positive effect
of CERTIFIED on private investors’ willingness to invest in Sustainability Fund.

In order to explore whether the effects of SUBSTANTIAL and CERTIFIED on investors’
willingness to invest in Sustainability Fund differ depending on an investment’s DoS | conduct a
sample split according to my IMPACT manipulation. Therefore, the interactions of my
manipulations were excluded due to omitted variables bias. | regress investors’ willingness to
invest in Sustainability Fund on SUBSTANTIAL and CERTIFIED. Panel B presents the number of
observations, and provides results for ESG aligned investments, while Panel C does the same for
impact related investments, using the following OLS regression (2):

WTI_SF; = a + B,SUBSTANTIAL; + B,CERTIFIED; + ¢; (2)

Panel D presents the suest test results, comparing the effects of my SUBSTANTIAL and
CERTIFIED manipulations on investors’ willingness to invest in Sustainability Fund between
ESG aligned and impact related investments. | find a significant effect difference for
SUBSTANTIAL (-10.370 vs. -3.247, T = 4.12) and CERTIFIED (16.201 vs. 6.486, T = 7.64),
providing strong support for H2 and H3. This demonstrates that a higher DoS can compensate
investors for lower returns and that SRI certifications have a smaller impact magnitude on

investors’ valuation judgments for high DoS investments.
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Table 2.2: Regression-model of influential factors on WTI_SF.

Panel A OLS regression-model for all participants
N =701, Adj. R2=0.150

. Coef. Std. Dev. T-value p-value
Variables
IMPACT 14.624 3.066 4.77 <0.001***
SUBSTANTIAL -10.370 2.475 -4.19 <0.001***
CERTIFIED 16.201 2.477 6.54 <0.001***
IMPACT _SUBSTANTIAL 7.124 3.509 2.03 0.041**
IMPACT_CERTIFIED -9.715 3.515 -2.76 0.005***
Error 43.409 2.194

Panel B OLS regression-model for participants in the no IMPACT condition
N =367, Adj. R2=0.139

. Coef. Std. Dev. T-value p-value
Variables
SUBSTANTIAL -10.370 2.475 -4.19 <0.001***
CERTIFIED 16.201 2.477 6.54 <0.001***
Error 43.409 2.194

Panel C OLS regression-model for participants in the IMPACT condition
N =334, Adj. R2=0.018

Vari Coef. Std. Dev. T-value p-value
ariables

SUBSTANTIAL -3.247 2.488 -1.31 0.192
CERTIFIED 6.486 2.494 2.60 0.009***
Error 58.033 2.141

Panel D Suest test between no IMPACT and IMPACT cells

Variables Coef. Dif. chi? p-value
SUBSTANTIAL -7.123 412 0.021**
CERTIFIED 9.715 7.64 0.003***

Notes: Panel A presents the number of observations (N), and reports results of an OLS regression-model, with
participants willingness to invest in Sustainability Fund (WTI_SF) as dependent variable and my IMPACT,
SUBSTANTIAL and CERTIFIED manipulations, as well as their interactions as independent variables. WTI_SF is
measured as the average of a two-item construct (on a scale from 0 very unattractive; very unlikely to 100 very
attractive; very likely): (1) “How attractive is an investment in Sustainability Fund as part of your diversified
portfolio?”; (2) “How likely are you to invest in Sustainability Fund as part of your diversified portfolio?”. Panel B
and C present the number of observations (N), and report results of an OLS regression-model, with WTI_SF as
dependent variable and my SUBSTANTIAL and CERTIFIED manipulations, as independent variables, with
participants in the no IMPACT cells (Panel B), or IMPACT cells (Panel C). Panel D reports a suest test for my
SUBSTANTIAL and CERTIFIED manipulations on WTI_SF between ESG aligned and impact related strategy
conditions according to my SRI strategy manipulation (IMPACT). P-values of suest test reflect my hypothesis tests
and are one-tailed equivalents. *, **, and *** denote significant at the 10-, 5-, and 1-percent levels, respectively.
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2.4.3 Additional Analysis

To provide further context, | conduct an SEM for a simple mediation analysis (Baron, & Kenny,
1986) to examine whether participants’ willingness to sacrifice returns for Sustainability Fund
(WTS_SF) and their skepticism?® toward Sustainability Fund (SKEPT_SF) mediate my results.
Figure 2.1 graphically illustrates the SEM and displays the results. Appendix 2B, Table 2.4 and
Table 2.5 provide means and standard deviations of these variables for each experimental cell.
Skepticism regarding the indeed social responsibility of an investment, known as SRI
skepticism, is relevant because private investors can't assess the indeed social responsibility of
investments (Bonroy, & Constantatos, 2014; Entine, 2003; Heinemann et al., 2018). SRI
skepticism is enhancing information costs, because investors spend more time searching for and
compiling relevant information (Benson, & Humphrey, 2008). However, recent research suggests
that SRI certifications increase private investors’ willingness to pay and reduce investment
barriers, i.e. SRI skepticism (Gutsche, & Zwergel, 2020). Impact related investments have more
sophisticated documentation and an apparent causal effect on outcome, which can be measured
and attributed to the investment. Thus, it can be argued that private investors are less skeptical
toward high DoS investments and have a higher willingness to sacrifice returns for these
investments. Reduced SRI skepticism and a higher willingness to sacrifice returns could in turn

affect their willingness to invest positively.

28 Skepticism describes a person's tendency to doubt, disbelieve, or question (Boush, Friestad, & Rose, 1994;
Forehand, & Grier, 2003). Skepticism is considered as both, personality trait (Boush, Friestad, & Rose, 1994;
Obermiller, & Spangenberg, 1998) and state that is elicited by context and situation, independently of personality
traits (Forehand, & Grier, 2003; Mohr, Eroglu, & Ellen, 1998; Vanhamme, & Grobben, 2009). Skeptical
individual’s elementary characteristic is that they may change their mind, when confronted with new information
(Mohr, Eroglu, & Ellen, 1998).
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Figure 2.1: SEM exploring WTS_SF and SKEPT_SF as mediators

T SKEP SF
(0.000) 7
-.164***

IMPACT {0.000)

T a7 -6.285%**
(0.006) (0.000)
11.262%**
(0.000)
2.940%**
SUPPORT 0.000) WTIL SF
9.552%**
(0.000)
A22%F
(0.028) 2.210%%*%  -6.921%**
(0.000) (0.000)

CERTIFIED gy
(0.000)
S543%**
(0.00%) WTS_SF SUBSTANTIAL

Notes: Figure 2.1 graphically illustrates my SEM (N = 608) and displays results for the mediating effects of
participants' willingness to sacrifice returns for Sustainability Fund (WTS_SF) and skepticism toward Sustainability
Fund (SKEPT_SF) on participants' willingness to invest in Sustainability Fund (WTI_SF). WTS_SF is measured as
the item (on a scale from 0,0% to 10,0%): “Please indicate the maximum return you would sacrifice to invest in
Sustainability Fund instead of a non-sustainable fund with similar risk and liquidity.”. SKEPT_SF is measured as the
average of a three-item construct (on a scale from strongly disagree (1) to strongly agree (7)): (1) “I do not trust
Sustainability Fund to deliver on its social responsibility promises.”, (2) “Sustainability Fund is dishonest about its
real involvement in social responsibility initiatives.”, (3) “I am not convinced that Sustainability Fund will fulfill its
social responsibility objectives.”. WTI_SF is measured as the average of a two-item construct (on a scale from 0
very unattractive; very unlikely to 100 very attractive; very likely): (1) “How attractive is an investment in
Sustainability Fund as part of your diversified portfolio?”; (2) “How likely are you to invest in Sustainability Fund
as part of your diversified portfolio?”. Participants’ support for socially responsible investments (SUPPORT) is
measured as the average of a five-item construct (on a scale from strongly disagree (1) to strongly agree (7)): (1) “I
strongly believe that funds I invest in should support programs that benefit the environment and society.”, (2) “I
think a fund I invest in should have the responsibility to protect the planet.”, (3) “Investing in funds that implement
sustainability practices is important to me.”, (4) “Funds I invest in should carry out programs focused on
sustainability.”, (5) “Funds I invest in should have an obligation to be socially responsible.”. IMPACT,
SUBSTANTIAL, and CERTIFIED refer to my manipulations, which | explain in detail in section 2.3.3 and display in
Appendix 2A. Model fit statistics of x2(s0e) = 428.35, p < 0.001, comparative fit index = 0.977, and root mean square
error of approximation = 0.072 indicate a mediocre fit to the data. P-values (two-tailed) are displayed in parentheses.
* ** and *** denote significant at the 10-, 5-, and 1-percent levels, respectively.
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To explore these assumptions, | first regress participants’ willingness to sacrifice returns for
Sustainability Fund and their skepticism toward Sustainability Fund on my IMPACT and
CERTIFIED treatment variables and additionally, control for participants’ support toward socially
responsible investments (SUPPORT) in the following OLS regressions (3 - 4):

WTS_SF; = a + B,IMPACT; + B,CERTIFIED; + B3SUPPORT; + ¢ (3)
SKEPT_SF; = a + B,IMPACT; + B,CERTIFIED; + B3;SUPPORT; + ¢ (4)

Second, | include participants’ willingness to sacrifice returns for Sustainability Fund, their
skepticism toward Sustainability Fund, and SRI support as control variables in an OLS regression
of participants’ willingness to invest in Sustainability Fund on my IMPACT and CERTIFIED
treatment variables, to explore whether their effects mediate the overall effect of my IMPACT and
CERTIFIED treatment variables (OLS regression 5):

WTI_SF; = a + B,IMPACT; + B,CERTIFIED; + B3SUBSTANTIAL; + B,SUPPORT; (5)
+ BsWTS_SF; + BsSKEPT_SF; + ¢;

The SEM shows that the direct effects of IMPACT (11.262, p < 0.001), SUBSTANTIAL
(-6.921, p < 0.001), and CERTIFIED (9.552, p < 0.001) on investors’ willingness to invest in
Sustainability Fund are significant and of substantial effect size, supporting my primary analysis.
Moreover, my IMPACT and CERTIFIED treatment significantly reduce investors’ skepticism
toward Sustainability Fund (-0.389, p < 0.001 and -0.270, p = 0.006), and parallel significantly
increase their willingness to sacrifice returns for Sustainability Fund (0.422, p = 0.028 and 0.543,
p = 0.005). This suggests that DoS alleviates investors’ skepticism toward Sustainability Fund and
enhances their willingness to sacrifice returns for Sustainability Fund. As predicted, investors’
skepticism toward Sustainability Fund significantly reduces their willingness to invest in

Sustainability Fund (-6.285, p < 0.001), while investors’ willingness to sacrifice returns for
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Sustainability Fund significantly increases their willingness to invest in Sustainability Fund
(2.210, p < 0.001).

Conclusively, these results suggest that DoS’s total effect on investors” willingness to invest
in Sustainability Fund (14.636, p < 0.001) is a combination of a direct effect and an indirect effect
mediated through investors’ willingness to sacrifice returns for Sustainability Fund and investors’
skepticism toward Sustainability Fund (3.375, p < 0.001). Figure 2.1 graphically illustrates the
SEM and displays the results.

However, my results of the SEM only provide evidence for a mediocre fit to the data (x%eos)
= 428.35, p < 0.001; comparative fit index = 0.977, the generally accepted minimum is 0.95
(Byrne, 2013); root mean square error of approximation = 0.072, generally accepted maximum is

<0.05 (MacCallum et al., 1996).

2.5 Conclusion

SRI is increasingly viewed as a mechanism for curbing negative ecological and social effects
(Benabou, & Tirole, 2010; Pastor, Stambaugh, & Taylor 2021). In response, major financial
markets are establishing sustainable finance strategies, aiming for a redirection of capital flows
toward more socially responsible investments, to finance the transition to a sustainable economy.
These sustainable finance strategies often rely on ESG disclosure regulations, which classify SRI
strategies. For ESG disclosures to effectively redirect capital toward more socially responsible
investments, investors must derive utility proportional to an investment's DoS. However, previous
literature is inconclusive regarding whether investors behave as consequentialists (Becker, 1974;
Eckel, & Grossman 1996) and thus, sensitive to an investment’s DoS, or warm-glow investors,
who are indifferent to sustainability beyond a basic threshold (Andreoni, 1990). My study is aiming

to shed light on this research gap.
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By recruiting private investors through Prolific, I conduct a 2x2x2 between-subjects online
experiment to examine the impact of an investment’s DoS on private investors’ valuation
judgment. Given the differences in national regulations, | decided to distinguish between ESG
aligned and impact related investments based on recent literature (Busch et al., 2021), covering
major SRI strategy classification systems.

In line with expanded portfolio theory (Pedersen, Fitzgibbons, & Pomorski, 2021), drawing
on consequentialist behavior, I predict that investors’ valuation judgments is higher for high DoS
than for low DoS investments. A full-factorial ANOVA model shows a significant effect of DoS
on investors’ valuation judgment, supporting hypothesis 1. I further hypothesize that investors’
valuation judgments decrease more sharply for low DoS investments than for high DoS
investments when the return difference to a non-sustainable investment increases. Again, using the
ANOVA model revealed a significant interaction effect of DoS and return difference to a non-
sustainable investment, supporting hypothesis 2. Finally, | find a significant interaction effect of
DoS and SRI certification, providing support for my prediction that private investors’ investors’
valuation judgments increase more strongly for low DoS investments than for high DoS
investments when the SRI strategy is certified.

To contextualize my findings, | conduct an SEM analysis, revealing that the effects of DoS
and SRI certification on investors' valuation judgments are partially mediated by their skepticism
toward sustainable investments and their willingness to sacrifice returns. This further corroborates
the results of my primary analysis.

My study offers several important contributions. First, it adds to the literature on the
influence of prosocial preferences in investment decisions (Barber, Morse, & Yasuda, 2021; Riedl,

& Smeets, 2017; Hartzmark, & Sussman, 2019; Bauer, Ruof, & Smeets, 2021), by showing that
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investors perceive the DoS of impact related investments as higher than that of ESG aligned
investments, which results in higher valuation judgments.

Second, it advances the literature by providing further evidence that private investors trade
off financial performance and ethical concerns (Berry, & Yeung, 2013; Dorfleitner, & Utz, 2014;
Gutsche, & Ziegler, 2019). Specifically, I achieve first evidence that a higher DoS can compensate
investors for lower returns, i.e. that investors would sacrifice returns for additional sustainability.
This supports that prosocial investors derive greater utility from investments with a higher DoS,
which is a key assumption widely spread in traditional theoretical models of sustainable investing
(Pastor, Stambaugh, & Taylor, 2021; Pedersen, Fitzgibbons, & Pomorski, 2021; Heinkel, Kraus,
& Zechner, 2001).

Finally, 1 contribute to the large literature examining the effect of SRI certifications on
investors’ valuation judgments (Gutsche, & Ziegler, 2019; Gutsche, & Zwergel, 2020; Hartzmark,
& Sussman, 2019; Klinger et al., 2022), by providing initial evidence that an investments’ DoS
moderates the impact of SRI certifications on investors’ valuation judgments.

In terms of practical implications, my findings suggest that current sustainable finance
strategies are effective, as | demonstrate that a higher DoS creates an investment incentive for
private investors and even compensates them for lower returns. This is particularly important when
achieving a higher DoS involves higher costs. Moreover, my study offers valuable implications
for firms that reflect on issuing or distributing SRI funds, by showing that the impact of SRI
certifications on investors’ valuation judgments varies in magnitude depending on an investment’s
DoS.

While my study offers important contributions, it also has its limitations. First, | conducted

the experiment with private investors, who have sufficient investing experience but are not
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professional investors. Prior research suggests that nonprofessional investors are more willing to
invest in companies that align with their values and support socially responsible behavior (Cheah,
& Phau, 2011; Cohen, & Simnett, 2015; McLachlan, & Gardner, 2004), whereas institutional
investors may adopt a more traditional shareholder perspective (Eccles, Serafeim, & Krzus, 2011).
Thus, future studies should explore whether institutional investors’ valuation judgments are
comparably affected by an investment’s DoS. Second, as my study is designed as a stated choice
experiment, 1 manipulate DoS and expected financial performance difference relative to a
comparable non-sustainable investment at specific levels. More nuanced manipulations may

provide meaningful insights. Future studies should investigate this possibility.
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Appendix 2A

Figure 2.2: Comparison of experimental materials

Panel A Cell A&B no IMPACT and not CERTIFIED.

Key Investor Information Document

Sustainability Fund
By Global Fund Management [ ISIN: XX0158827195

Objectives and Investment Strategy

The fund invests in large and mid-capitalization companies in industrialized countries worldwide, to
achieve total return through a combination of capital appreciation and income from the fund's
assets. The currency of the fund is EUR.

In addition to financial performance, environmental and social aspects and the principles of good
corporate governance (ESG aspects) are also taken into account, to mitigate ESG-related risks and
ethical considerations, when selecting investments. The selection of individual investments is at the
discretion of the fund management. The fund management does not use a benchmark index.

Risk Profile

< Typically lower risk I Typically higher risk >
1 [2 [ [4 I - [7
Performance

Expected financial performance of Global Sustainability Fund
Expected performance | 4.00% per year

Panel B Cell C&D no IMPACT and CERTIFIED.

Key Investor Information Document

Sustainability Fund
By Global Fund Management I ISIN: XX0158827195

Objectives and Investment Strategy

The fund invests in large and mid-capitalization companies in industrialized countries worldwide,
to achieve total return through a combination of capital appreciation and income from the fund's
assets. The currency of the fund is EUR.

In addition to financial performance, environmental and social aspects, and
the principles of good corporate governance (ESG aspects) are also taken
into account, to mitigate ESG-related risks and ethical considerations, when
selecting investments. The selection of individual investments is at the
discretion of the fund management. The fund management does not use a
benchmark index.

Risk Profile
& Typically lower risk [ Typically higher risk >
1 . BN 5  Je 7
Performance

Expected financial performance of Global Sustainability Fund
Expected performance | 4.00% per year
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Panel C Cell E&F IMPACT and not CERTIFIED.

Key Investor Information Document

Impact Fund
By Global Fund Management | ISIN: XX0158827195

Objectives and Investment Strategy

The fund invests in large and mid-capitalization companies in industrialized countries worldwide, to
achieve total return through a combination of capital appreciation and income from the fund's
assets. The currency of the fund is EUR.

In addition to financial performance, active contribution to social and environmental
transformation is taken into account when selecting investments, to generate real impact by
providing additional capital for sectors aligned with the UN Sustainable Development Goals. The
fund management is therefore barring investments for the portfolio due to business activities that
are deemed unethical, harmful to society, or in breach of laws or regulations (e.g. child labor,
thermal coal, gambling, or alcohol) and instead invest in companies that make the most effort to
meet the environmental, social and governance (ESG) criteria that are relevant for their respective
industries. After the investment decision the fund uses its voting rights and engagement to
increase the investments ESG performance.

Compared to an adequate benchmark index the funds’ assets use 36% more green energy,
produces 45% less greenhouse gas emissions, are free from unethical business activities and have
a 73% stronger corporate governance.

Risk Profile
€ Typically lower risk I Typically higher risk >
1 [ 2 I ¢ 5 [6 [7
Performance

Expected financial performance of Global Sustainability Fund
Expected performance I 4.00% per year

Panel D Cell G&H IMPACT and CERTIFIED.

Key Investor Information Document

Impact Fund
By Global Fund Management I ISIN: XX0158827195

Objectives and Investment Strategy

The fund invests in large and mid-capitalization companies in industrialized countries worldwide, to
achieve total return through a combination of capital appreciation and income from the fund's
assets. The currency of the fund is EUR.

In addition to financial performance, active contribution to social and
environmental transformation is taken into account when selecting
investments, to generate real impact by providing additional capital for
sectors aligned with the UN Sustainable Development Goals. The fund
management is therefore barring investments for the portfolio due to
business activities that are deemed unethical, harmful to society, or in
breach of laws or regulations (e.g. child labor, thermal coal, gambling, or alcohol) and instead
invest in companies that make the most effort to meet the environmental, social and governance
(ESG) criteria that are relevant for their respective industries. After the investment decision the
fund uses its voting rights and engagement to increase the investments ESG performance.

Compared to an adequate benchmark index the funds’ assets use 36% more green energy,
produces 45% less greenhouse gas emissions, are free from unethical business activities and have
a 73% stronger corporate governance.

Risk Profile
& Typically lower risk | Typically higher risk >
1 | 2 I - [ [6 [7
Performance

Expected financial performance of Global Sustainability Fund
Expected performance | 4.00% per year
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Appendix 2B

Table 2.3: Original sample: Effects of IMPACT, SUBSTANTIAL, and CERTIFIED on WTI_SF
Panel A Descriptive Statistics — Mean (Standard Deviations) of WTI1_SF

N =730 Degree of sustainability
No Impact Impact
(ESG aligned) (Impact related)
Return difference Not - Not e
Certified  CoMUMIed  copifigg  Cerified Overall
_ No Impact
Not Substantial 46.85 57.43 58.35 63.31 52'5(:)1%676)
(2.50) (2.36) (2.47) (2.43) Impact
N=89 N=91 N= 84 N=77 60.72 (1.74)
[cell A] [cell C] [cell E] [cell G] N=161
_ No Impact
Substantial 32.63 5169  53.94 62.20 41.98 (1.83)
(2.39) (2.44) (2.33) (2.54) N=204
N= 104 N=100 N=90 N=95 Impact
[cell B] [cell D] [cell F] [cell H] 58.18 (1.75)
N=185
Overall 39.19 54.42 56.07 62.69
(1.80) (1.71) (1.70) (1.77)
N= 193 N=191 N=174 N=172
Panel B Two-way full-factorial ANOVA Results
Adj. R2=0.138 Sumof  Degrees of F o-value
Source Squares Freedom
Model 67111.63 7 17.62  <0.001***
IMPACT 27391.49 1 50.33  <0.001***
SUBSTANTIAL 7337.66 1 13.48  <0.001***
CERTIFIED 20773.12 1 38.17 <0.001***
IMPACT_SUBSTANTIAL 2359.67 1 4.34 0.019**
IMPACT_CERTIFIED 3053.27 1 5.61 0.009***
SUBSTANTIAL_CERTIFIED 1569.43 1 2.88 0.045**
IMPACT_SUBSTANTIAL_CERTIFIED 302.89 1 0.56 0.456
Error 392962.88 722

Notes: Panel A presents the number of observations (N), the mean and standard deviation (in parentheses) of
participants' willingness to invest in Sustainability Fund (WTI_SF) for each experimental cell. Columns denote the
IMPACT manipulation divided by the CRETIFIED manipulation and rows denote the SUBSTANTIAL manipulation,
presented in detail in Appendix 2A. WTI_SF is measured as the average of a two-item construct (on a scale from 0
very unattractive; very unlikely to 100 very attractive; very likely): (1) “How attractive is an investment in
Sustainability Fund as part of your diversified portfolio?”; (2) “How likely are you to invest in Sustainability Fund
as part of your diversified portfolio?”. Panel B reports results of a full-factorial ANOVA model with WTI_SF as
dependent variable, and the IMPACT, SUBSTANTIAL, and CERTIFIED manipulations, as well as their interactions
as factors. P-values reflect my hypothesis tests and are one-tailed equivalents. *, **, and *** denote significant at
the 10-, 5-, and 1-percent levels, respectively.
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Table 2.4: Effects of IMPACT, SUBSTANTIAL, and CERTIFIED on WTS_SF

Panel A Descriptive Statistics — Mean (Standard Deviations) of WTS_SF

N =701 Degree of sustainability
No Impact Impact
(ESG aligned) Impact related
Return difference Not - Not -
Certified Certified Certified Certified Overall
No Impact
Not Substantial 2.659 (0.184)
2.748 2.573 2.754 3.173 N=180
(0.251) (0.270) (0.272) (0.293) Impact
N=89 N=91 N= 84 N=77
[cell A] [cellC]  [cell E] [cell G] 2'9?\'4:(106199)
. No Impact
Substantial
2.212 2.858 2.484 3.351 2.528 (0.169)
(0.224) (0.250)  (0.248) (0.308) N=204
N= 104 N=100 N=90 N=95 Impact
[cell B] [cellD]  [cell F] [cell H] 2.929 (0.201)
N=185
Overall 2.459 2.722 2.614 3.271
(0.168) (0.184) (0.183) (0.214)
N=193 N=191 N=174 N=172
Panel B One-way ANOVA Results
Adj. R2=0.012 Sumof  Degrees of F o-value
Source Squares Freedom
Model 87.12 5 2.76 0.009***
IMPACT 28.71 1 4.55 0.017**
SUBSTANTIAL 1.93 1 0.31 0.290
CERTIFIED 48.80 1 7.73 0.003***
IMPACT_SUBSTANTIAL 0.22 1 0.03 0.427
IMPACT_CERTIFIED 9.24 1 1.46 0.113
Error 4386.50 695

Notes: Panel A presents the number of observations (N), the mean and standard deviation (in parentheses) of
participants willingness to sacrifice returns for Sustainability Fund (WTS_SF) for each experimental cell. Columns
denote the IMPACT manipulation divided by the CRETIFIED manipulation and rows denote the SUBSTANTIAL
manipulation. WTS_SF is measured as the item (on a scale from 0,0% to 10,0%): “Please indicate the maximum
return you would sacrifice to invest in Sustainability Fund instead of a non-sustainable fund with similar risk and
liquidity.”. Panel B reports results of an ANOVA with WTS_SF as the dependent variable, and my IMPACT,
SUBSTANTIAL and CERTIFIED manipulations, as well as their interactions IMPACT_SUBSTANTIAL and
IMPACT_CERTIFIED as factors. P-values are two-tailed. *, **, and *** denote significant at the 10-, 5-, and 1-
percent levels, respectively.
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Table 2.5: Effects of IMPACT, SUBSTANTIAL, and CERTIFIED on SKEPT_SF

Panel A Descriptive Statistics — Mean (Standard Deviations) of SKEPT_SF

N =608 Degree of sustainability
No Impact Impact
(ESG aligned) (Impact related)
Return difference N.Ot. Certified Npt_ Certified
Certified Certified Overall
No Impact
Not Substantial 4.550 (0.099)
4.614 4.479 4.294 3.855 N=169
(0.138) (0.142) (0.156) (0.129) Impact
N=89 N=80 N=68 N=62
[cell A] [cellC]  [cell E] [cell G] 4'0?\|5:(103;304)
. No Impact
Substantial
4,567 4.215 4.256 3.983 4.398 (0.089)
(0.127) (0.123)  (0.170) (0.126) N=181
N= 94 N=87 N=77 N=77 Impact
[cell B] [cellD]  [cell F] [cell H] 4.119 (0.106)
N=154
Overall 4.590 4.341 4.274 3.926
(0.094) (0.094) (0.116) (0.090)
N= 183 N=167 N= 145 N=139
Panel B One-way ANOVA Results
Adj. R2=10.030 Sumof  Degrees of = p-value
Source Squares Freedom
Model 36.44 5 4.80 <0.001***
IMPACT 23.70 1 15.62  <0.001***
SUBSTANTIAL 0.61 1 0.40 0.263
CERTIFIED 10.41 1 6.86 0.005***
IMPACT_SUBSTANTIAL 1.54 1 1.01 0.157
IMPACT_CERTIFIED 0.33 1 0.22 0.320
Error 913.65 602

Notes: Panel A presents the number of observations (N), the mean and standard deviation (in parentheses) of
participants skepticism toward Sustainability Fund (SKEPT_SF) for each experimental cell. Columns denote the
IMPACT manipulation divided by the CRETIFIED manipulation and rows denote the SUBSTANTIAL manipulation.
SKEPT_SF is measured as the average of a three-item construct (on a scale from strongly disagree (1) to strongly
agree (7)): (1) “I do not trust Sustainability Fund to deliver on its social responsibility promises.”, (2) “Sustainability
Fund is dishonest about its real involvement in social responsibility initiatives.”, (3) “I am not convinced that
Sustainability Fund will fulfill its social responsibility objectives.”. Panel B reports results of an ANOVA with
SKEPT_SF as the dependent variable, and my IMPACT, SUBSTANTIAL, and CERTIFIED manipulations, as well as
their interactions IMPACT_SUBSTANTIAL and IMPACT_CERTIFIED as factors. P-values are two-tailed. *, **, and
*** denote significant at the 10-, 5-, and 1-percent levels, respectively.
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3 The Influence of Corporate Philanthropic Donations on Private

Investors' Valuation Judgments: Experimental Evidence

3.1 Introduction

One subcategory of CSR that is critically observed by investors are corporate donations toward
disaster relief efforts (Berlemann, & Steinhardt, 2017; Van Aalst, 2006). These donations, called
CPDR, are a commonplace practice (Jin, & He, 2018) and often fill the headlines of global
newspapers, as they play a deciding role in the success of the disaster response and mainly consist
of cash donations as well as the provision of goods and services (Muller, & Whiteman, 2009).

Previous research finds that CPDR announcements can entail both positive and negative
capital market reactions (Chen et al., 2008; Muller, & Kréussl, 2011a), and thus are not always
beneficial for the donating companies, as the case of Amazon shows anecdotally. In 2020, in
response to the Australian bushfires, Amazon announced that it will donate one million Australian
dollars in assistance to wildlife recovery. This led to furor in major news outlets and on Twitter
because the amount was perceived as too small and therefore symbolic, especially relative to the
company's size (Business Insider, 2020). Additionally, the large GHG emissions of Amazon's core
business, its corporate policies, and controversial partnerships with oil and gas companies were
seen as contributions to the conditions that made the wildfires disastrous (Piper, 2020).

However, research has not unveiled yet which particular mechanisms affect whether the
capital market reacts positively or negatively toward CPDR. As climate change fosters the
frequency and severity of natural disasters (Berlemann, & Steinhardt, 2017; Van Aalst, 2006), this
is an increasingly relevant issue. We contribute to this literature by examining how private

investors perceive CPDR and what motives they attribute to firms that engage in CPDR.
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Specifically, the empirical literature has not yet examined when and why private investors
might consider CPDR as truly philanthropical or, on the contrary, assess CPDR skeptical and
potentially egoistic-driven. Especially for private investors it is complicated to distinguish between
philanthropically conscious donations and donations rooted in self-interest because private
investors often rely on third-party information (Cohen et al., 2011; Parguel et al., 2011). Still,
private investors tend to question why companies engage in CPDR and critically assess if
philanthropic donations are connected to a true philanthropic motive or rather suggest
greenwashing (Vanhamme, & Grobben, 2009).

To reach our research aim, we are creating an experimental investment scenario in which we
evaluate the investment decisions of private investors in search of new investments. In our
experiment, participants recruited from Amazon's Cloud Research platform learn about a
hypothetical firm (Firm Y) and its CPDR efforts in response to a hurricane catastrophe. We
manipulate the magnitude of Firm Y's CPDR efforts and vary its financial and sustainability
performance in order to increase our experiment's generalizability. We ask participants to indicate
how likely they are to invest in Firm Y. In addition, we record how participants perceive Firm Y's
motivation for engaging in social and environmental activities using measures from the CSR
skepticism concept to examine the motives private investors attribute to Firm Y's CPDR efforts
(Skarmeas, & Leonidou, 2013).

In our baseline analysis, we find that private investors’ perception of the magnitude of Firm
Y's CPDR is positively associated with their valuation judgment. Our result is robust to the
variation of Firm Y's financial and sustainability performance. Using a SEM and the CSR
skepticism concept (Skarmeas, & Leonidou, 2013) to analyze what underlying motives private

investors attribute to Firm Y's CPDR efforts, we find that for higher CPDR private investors
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attribute values-driven motives to Firm Y's CPDR efforts, which then reduces participants' CSR
skepticism and increases their valuation judgment. Thus, we find that, if private investors perceive
CPDR as high, they believe the donation’s purpose is to contribute to society by mitigating the
consequences of the natural disaster, thereby expressing moral, ethical, and social ideals. In line
with Skarmeas and Leonidou (2013), we also consider an alternative SEM in which we examine
whether the attributions of stakeholder-, strategic-, values-, and egoistic-driven motives directly
affect investor valuation. Here, we find evidence that for low CPDRs, private investors perceive
Firm Y's motives as egoistic, which reduces their valuation judgment. In both SEMs, we continue
to also find a direct effect of CPDR magnitude on participants' valuation of Firm Y. Hence, we
find evidence that both the motives private investors attribute to a firm's CPDR and the sole
magnitude of the CPDR affect how private investors alter their valuation judgment when learning
about the firm's CPDR efforts.

Our study extends the behavioral finance literature, especially prior research on CSR induced
attributions (Ellen et al., 2006; Forehand, & Grier, 2003; Skarmeas, & Leonidou, 2013; Vlachos
et al., 2009), by revealing that private investors perceive a firm's CPDR activities differently
depending on the CPDR's magnitude. Our results furthermore contribute to the recent behavioral
finance literature that examines the influence of CSR activities on investors' assessment of a firm's
value by showing that the magnitude of CPDR affects investor valuation; both through motive
attribution and a direct effect of the CPDR's magnitude. Collectively, our article is the first to
provide explanation of why CPDR can result in both positive and negative capital market reactions.
Therefore, our article offers relevant implications for firms that reflect on the impact of their CPDR
efforts on the capital market and extends the understanding of how private investors perceive firms'

CSR efforts.
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We proceed as follows. In Section 3.2 we discuss related research and develop our
hypotheses. Section 3.3 describes our methodology, while Section 3.4 discusses our results.

Section 3.5 concludes our article.

3.2 Background and Hypotheses Development

3.2.1 Background

Climate change is believed to have an impact on the severity and frequency of natural disasters,
such as cyclones/hurricanes and floods (Berlemann, & Steinhardt, 2017). While governments and
non-governmental organizations generally lead the disaster relief efforts, companies also play a
major role in the success of the disaster response, particularly through CPDR, which consists of
cash donations and providing goods and services (Muller, & Whiteman, 2009). We deliberately
chose CPDR, rather than corporate philanthropy (or CSR activities) in general as the object of
study, because CPDR is an increasingly important element of corporate philanthropy (Muller, &
Whiteman, 2009). In addition, philanthropy can be positively received by investors, according to
prior research (Chen et al., 2008), but only if it is visible. When firms announce CPDR,
intentionally or unintentionally it often fills the headlines of major global newspapers (Jin, & He,
2018). Thus, CPDR can positively affect a firm's reputation among consumers and investors
(Martin, & Moser, 2016). To summarize, CPDR is a particularly visible part of philanthropy and
is therefore important for our study.

Often, natural disasters cause not only huge economic losses, but also strongly affect social
and environmental structures (Deryugina, 2017; Martin, & Moser, 2016; Muller, & Kraussl, 2008).
For example, cyclones and hurricanes often cause substantial beach erosions, massive tree loss,

and water contamination (Chapman et al., 2008; Tidwell, 2006). Above that, there are social
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damages, such as increased unemployment and medical expenses as well as a higher need for
social support (Deryugina, 2017; Weems et al., 2007). Further, it is arguable that natural disasters
bring uncertainty about economic impact. Disruption of supply chains, strain on employees,
deterioration of employee performance, or diversion of attention (Godfrey et al., 2009;
Kleindorfer, & Saad, 2005) might be anticipated by investors as financial impacts of the disaster
of significant consequence to the company, and therefore philanthropic giving may be a
controversial decision for investors at this time (Muller, & Kraussl, 2011a).

Literature suggests that firms engage in CPDR for business strategic reasons as a part of their
corporate identity (Jin, & He, 2018). Hence, firms also might use these donations in the context of
greenwashing, because of their high visibility. For example, Muller and Kraussl (2011b) show that
firms with a reputation for social irresponsibility experienced the greatest drop in stock prices
when Hurricane Katrina made landfall and also had the greatest likelihood of making a charitable
donation. Therefore, it must be assumed that some firms also use CPDR to cover their neglect of
CSR efforts. In this sense, research has not yet fully unveiled whether and under which
circumstances investors perceive CPDR as truly philanthropic and what leads investors to doubt a
firm's philanthropic intention behind CPDR activities. This is an important question considering
the increasing interest of investors to invest in a more socially responsible way, even if this entails

a loss of returns (Gutsche, & Ziegler, 2019).

3.2.2 Hypotheses Development

We investigate whether private investors value firms differently based on their perception of how

firms engage in CPDR because it seems that there is a change in how corporate philanthropy?® and

2 According to the widely used concept of Carroll (1979, 1991), philanthropic responsibility, is a component of
social responsibility, and belongs to the four categories of CSR that build on each other, along with economic
responsibility, legal responsibility and ethical responsibility. Therefore, we consider CPDR as a part of corporate
philanthropy, which in turn is a dimension of CSR (Godfrey, 2005; Wang et al., 2008).
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especially CPDR is perceived. Over the past few years, critics of big philanthropy emerged saying
that donations by the ultra-rich are part of a broken system where good public relations prevent
policy changes (Piper, 2020). This is a point that is underscored by the example of public backlash
toward Amazon's CPDR for assisting wildlife recovery in Australia, as Amazon is a big GHG
emitter, defends controversial partnerships with oil and gas companies, and is taking advantage of
various exemptions and loopholes in Australia's tax code. Thus, we expect that private investors
critically observe if philanthropic donations are connected to a true philanthropic motive or rather
suggest greenwashing.

Corporate philanthropy has theoretically been proposed to contribute to a firm's value via
several channels of impact, for example by facilitating cooperation with different stakeholders
(Godfrey, 2005; Sen et al., 2006; Wang et al., 2008), but empirical results are mixed (Chen et al.,
2008; Orlitzky et al., 2003; Saiia et al., 2003; Seifert et al., 2004). While Bartkus et al. (2002)
propose that charitable contributions have no clear relevance for firm value, Hess et al. (2002) as
well as Porter and Kramer (2002) argue that CPDR can yield tangible benefits for the firm and
therefore influences investors' assessment of its value. These tangible benefits, for instance, are
positive reputation effects (Brammer, & Millington, 2005; Fombrun, & Shanley, 1990),
“insurance” like policies against adverse effects of negative events (Godfrey et al., 2009; Peloza,
2006), enhanced trust among key stakeholders (Hillman, & Keim, 2001; Jones, 1995) and reduced
transaction costs, risk mitigation, and improved access to vital resources (Arthur, 2003; Wang et
al., 2008). Empirically, whether philanthropy actually contributes to firm value remains an open
question (Orlitzky et al., 2003; Patten, 2008; Saiia et al., 2003; Seifert et al., 2004).

Recent research has uncovered several factors moderating the relationship between corporate

philanthropy and an investors' assessment of a firm's value, for example, a firm's visibility and
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sensitivity to consumer perception (Lev et al., 2010) and, whether donations are considered as
surprising (Brammer, & Millington, 2008) and the level of uncertainty and anxiety present in the
market (Muller, & Kréussl, 2011a; Tilcsik, & Marquis, 2013). Godfrey (2005), Dean (2003) and
McGuire et al. (2003) emphasize the perception of philanthropy as determining firm value effects.
Previous research has also examined the role of the donation amount (CPDR magnitude). While
Chen et al. (2008) find a positive association between the CPDR magnitude and the capital
market's reaction, measured by cumulative abnormal returns. In the context of the 2004 tsunami,
Muller and Kraussl (2011a) present a negative association between abnormal returns and CPDR
magnitude. Therefore, we contribute to the empirical research on the effect of CPDR magnitude
by experimentally examining private investors' reactions to CPDR announcements. As empirical
evidence for the effect of the CPDR magnitude on firm value is inconclusive, we propose two
competing baseline hypotheses for the direct effect of CPDR magnitude on private investors'
valuation decisions.

Hla: The magnitude of a firm's CPDR positively affects private investors' assessment of a

firm's value.

H1b: The magnitude of a firm's CPDR negatively affects private investors' assessment of a

firm's value.

As of now, research has not yet examined through which channel CPDR can affect firm
value and how the magnitude of CPDR is perceived by investors. We therefore investigate the
underlying motives attributed to CPDR. As can be seen in Figure 3.1 further below, we will thereby
hypothesize through a cascade of hypotheses that the impact of donation magnitude on investor
valuation is (partly) mediated by investors' attribution of motives and associated CSR skepticism.

While the back part of the cascade of hypotheses is not unique to this study and may seem intuitive
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as it refers to well-established directions of connections (e.g., between the different motives and
CSR skepticism in H3a—d or between CSR skepticism and investor valuation in H4), the front part
of the cascade, that is, H2a—d provides the tension: The question of interest in this study is how
donation magnitude impacts the attribution of different motives (being an open question), which
then induces CSR skepticism, which in turn drives investor valuation (both being well established
by previous literature). The value of the following deliberations therefore lies in applying the
implications of attribution theory to the specific context of this study and to argumentatively
connect donation magnitude - via the different motives and CSR skepticism - to investor valuation.

As discussed above, private investors have a strong interest in understanding why companies
adopt CSR practices (Gilbert, & Malone, 1995; Wang et al., 2015) and less confidence that these
companies are just only “good corporate citizens” (Ellen et al., 2006). We make use of the
attribution theory to analyze these backgrounds in more detail. Attribution theory belongs to the
field of behavioral finance, which moves away from the classical assumption of people acting as
the homo economicus, that is, a rational utility maximizer. Attribution theory provides an
appropriate framework to explore CSR skepticism as it decodes the way private investors perceive
corporate social commitment, attribute causes to it and how this cognitive perception influences
their attitudes and behavior (Ellen et al., 2000; Kelley, & Michela, 1980; Vlachos et al., 2009).
CSR activities are defined as a voluntary contribution by companies toward sustainable
development that goes beyond the legal requirements (EC, 2011). Some firms may engage in
CPDR to maintain a preexisting reputation for social and environmental responsibility and show
their predictability and reliability in the CSR arena (Rindova, & Fombrun, 1999). CPDR activities
can therefore be seen as part of a firm's CSR efforts (Muller, & Kraussl, 2011b). Theory states that

causal analysis is inherent in people's need to understand events and that they attribute motives to
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the actions of organizations. These attributions influence their subsequent response to the
organization (Boush et al., 1994; Campbell, & Kirmani, 2000; Schmitt, & Branscombe, 2002).
Consequently, investors do not respond to the company's action itself but develop persuasion
knowledge through attributional inferences (Kelley, & Michela, 1980; Lange, & Washburn, 2012).
Persuasion knowledge helps private investors learn to interpret and evaluate the persuasion agents'
goals and tactics and use this knowledge to cope with persuasion attempts (Friestad, & Wright,
1994).

In the context of CPDR, the event related to attribution theory is the donation of a company
and the accompanied press release. The donating company represents the persuasion agent whose
goal is to be credible. We assume that the magnitude of a firm's donation is used by private
investors to build up persuasion knowledge. Thus, it influences the cognitive perception of private
investors and the attribution of motives to CPDR activities of a company. The recent literature in
the context of corporate social engagement is driven by (1) the framework of Du et al. (2007)
distinguishing intrinsic and extrinsic attributions, as mutually exclusive and (2) the framework of
Ellen et al. (2006) suggesting four different types of causal inferences (motives) that can be
attributed to the actions of organizations. These are egoistic-, values-, strategic-, and stakeholder-
driven motives (Vlachos et al., 2009). We think because of the complexity of human cognitive
processes, a distinction between intrinsic and extrinsic attributions falls short and follow Ellen et
al. (2006). According to their framework (intrinsic and extrinsic), motives can occur independently
and thereby co-exist, or be a mixed form itself, for example, strategic-driven motives. While this
literature suggests that the magnitude of a firm's CPDR is associated with the four above-
mentioned motives, the specific direction of the effect remains an open empirical question. Thus,

we formally state the following non-directional hypotheses:
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H2a: The magnitude of a firm's CPDR affects private investors' perception of stakeholder-
driven motives.

H2b: The magnitude of a firm's CPDR affects private investors' perception of strategic-
driven motives.

H2c: The magnitude of a firm's CPDR affects private investors' perception of values-driven
motives.

H2d: The magnitude of a firm's CPDR affects private investors' perception of egoistic-driven

motives.

In line with Ellen et al. (2006) and Vlachos et al. (2009), we now connect these four motives
to the construct of CSR skepticism. Skepticism describes a person's tendency to doubt, disbelieve,
or question (Boush et al., 1994; Forehand, & Grier, 2003). In the corporate context, skepticism has
been identified as a possible consumer/ investor response to advertising, promotion, and public
relations (Boush et al., 1994; Obermiller et al., 2005). Corporate social marketing (Forehand, &
Grier, 2003), environmental claims (Mohr et al., 1998), cause-related claims (Singh et al., 2009),
CSR communication during crises (Vanhamme, & Grobben, 2009), and CSR programs (Pirsch et
al., 2007) have been the subject of research. Skepticism is considered both as a personality trait
(Boush et al., 1994; Obermiller, & Spangenberg, 1998) and as a state that is elicited independently
of personality traits and varies according to context and situation (Forehand, & Grier, 2003; Mohr
et al., 1998; Vanhamme, & Grobben, 2009). An elementary characteristic of skeptical individuals
is that they may change their minds when presented with sufficient evidence (Mohr et al., 1998).
Thus, skepticism is a cognitive reaction that can result from situational factors (Forehand, & Grier,

2003).
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As described above CPDR activities are a complex event toward which private investors are
likely to identify plausible causal inferences for corporate social engagement (Oberseder et al.,
2011). Relevant to the impact on CSR skepticism is how private investors perceive the company's
motives (Ellen et al., 2006; Vlachos et al., 2009). Two primary types of motives (causal inferences)
are distinguished: company-related motives (stakeholder-, strategic- and egoistic-driven motives),
which emphasize the potential benefits for the company itself, and publicity-related motives
(values-driven motives), which focus on the potential benefits for people outside the company
(Barone et al., 2000; Forehand, & Grier, 2003). Company-related motives are generally perceived
negatively, as they signify an individualistic perspective, and public-related motives positively, as
they show an increased social interest (Becker-Olsen et al., 2006).

Stakeholder-driven motives refer to the belief that the company engages in CSR activities to
meet the expectations of various stakeholders (Vlachos et al., 2009). Following the theory, CSR
activities are consequently seen by private investors as extrinsically motivated and serve to avoid
punishment by stakeholders (Ellen et al., 2000; Vlachos et al., 2009). Applied to CPDR, this would
mean, that CPDR seems not to be in line with the company's beliefs (Smith & Hunt, 1978), as it
does not seem to be motivated by true altruistic motives but is rather caused by external pressure.
Investors potentially assume that CPDR is a particular incentive, as these activities are often
displayed in the media. In the case of less high-profile decisions, private investors could fear, that
the company does not behave in a similarly ethical and moral manner (Franklin, 2008) and will
not continue to honor promises, when nobody forces these actions (Bhattacharya et al., 1998).

To provide formal, theoretical support for these effects we make use of the correspondence
theory (Jones, & Davis, 1965). Correspondence theory can be found in the behavioral finance

literature which moves away from the assumption that people act as a homo economicus, that is,
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a rational utility maximizer. It attempts to posit a relationship between thoughts or statements on
one hand, and things or facts on the other. It states the truth of a statement is determined by how it
relates to and corresponds to the world (David, 2015). Stakeholder-driven motives are non-
correspondent, representing a behavior in contrast with the firm's true beliefs, and thus are viewed
negatively (Smith, & Hunt, 1978).

We, therefore, assume that such attribution of stakeholder-driven motives leads to higher
skepticism toward the company's CSR activities because private investors see them as not
corresponding with the company's true values and beliefs. In line with the relevant literature on
CSR skepticism (Ellen et al., 2006; Vlachos et al., 2009) we formally state the following
hypothesis:

H3a: Stakeholder-driven motives relate positively to CSR skepticism.

Strategic-driven motives represent the most common business case for CSR and yet are the
most complex to understand. Private investors are thereby convinced that the company creates a
win-win situation as it achieves its business objectives by undertaking and subsequently promoting
social activities (Ellen et al., 2006; Vlachos et al., 2009). For private investors, this poses a complex
valuation problem, as a company must be economically viable for such behavior to be perceived
as legitimate (Ellen et al., 2006). Consumers may legitimize profit motivated CPDR since
corporate survival requires retaining customers (Vlachos et al., 2009). Skarmeas and Leonidou
(2013) find that strategic-driven attributions neither facilitate nor alleviate CSR skepticism, which
is an indication that private investors are tolerant of strategic motives for corporate social
engagement. (Skarmeas, & Leonidou, 2013). Formal theoretical support for this view can be found
in the social exchange theory's principle of reciprocal reinforcement (Zafirovski, 2003), often used

in the behavioral finance literature.
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However, we anticipate that private investors are unwilling to accept for-profit behavior to
be mixed with CSR activities (Barone et al., 2000; Hollender, 2004) and would perceive for-profit
giving based on economic rather than moral considerations (Vlachos et al., 2009). Arguing with
the correspondence theory it can be stated that strategic-driven motives are non-correspondent
because there is a partial contrast between a firm's true convictions and its actions. Strategic-driven
motives thus are viewed negatively (Smith, & Hunt, 1978). In addition, it can be argued that private
investors could initially have doubts about a company's CSR activities if they attribute them to the
for-profit motive, regardless of whether they ultimately consider these activities legitimate. Thus,
we formally state the following hypothesis:

H3b: Strategic-driven motives relate positively to CSR skepticism.

Values-driven motives, in the context of CPDR, are understood by private investors to mean
that a company donates solely to contribute to society by mitigating the consequences of the natural
disaster, thereby expressing its moral, ethical, and social ideals (Becker-Olsen et al., 2006; Ellen
et al., 2000). The theory states that CSR will be interpreted as an authentic interest in social
problems by private investors in these cases because they consider the firm to be acting with
sincere and benevolent intentions (Vlachos et al., 2009). Applying this to CPDR would mean that
private investors uncritically accept donations, when attributing values-driven motives and observe
the CSR activities of such a company less critically. In terms of the correspondence theory, values-
driven motives are correspondent attributions, representing the true intention and dispositions of
the firm, and are viewed positively (Smith, & Hunt, 1978). Thus, we formally state the following
hypothesis:

H3c: Values-driven motives relate negatively to CSR skepticism.
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In case of egoistic-driven motives private investors are convinced that the donor company
exploits the natural disaster for good publicity and is not primarily interested in supporting the
victims (Ellen et al., 2006; Vlachos et al., 2009). Following the theory, CPDR, as a part of a
company's CSR activities, arising from egoistic-driven motives is seen by private investors as
unethical and as a deliberate attempt to mislead them into wrong conclusions because the company
is exclusively pursuing its own interests (Forehand, & Grier, 2003; Vlachos et al., 2009). We
anticipate that private investors become more skeptical about a company's CSR activities when
they attribute egoistic-driven motives. Correspondence theory provides support for these effects,
because egoistic-driven motives are non-correspondent, representing a behavior in contrast with
the firm's true beliefs (Smith, & Hunt, 1978). We therefore formally state the following hypothesis:

H3d: Egoistic-driven motives relate positively to CSR skepticism.

Prior literature has shown that CSR skepticism is an important driver of stakeholders'
attitudes toward a company (Brown-Liburd, & Zamora, 2015; Godfrey, 2005; Klein, & Dawar,
2004; Luo, & Bhattacharya, 2006; Sen, & Bhattacharya, 2001). If stakeholders, for example,
customers or investors, are not convinced about the genuine social consciousness of the company
and express doubts about its ethical standards and social responsibility, their attitudes toward and
perceptions of the company diminish (Brown-Liburd, & Zamora, 2015; Skarmeas, & Leonidou,
2013). Thus, negative CSR associations play an important role in private investors' assessment of
a firm's value directly, but possibly also indirectly. Investors may additionally factor in that CSR
skepticism negatively affects consumers' purchase decisions, and a reduction of (accumulated)
purchasing decisions in turn may reduce a firm's future net inflows and ultimately its enterprise

value (Damodaran, 2020). Additionally, prior literature reveals, that CPDR can be expected to
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generate “reputational capital” (Godfrey, 2005, p. 779), which is a part of the firm's value. This
‘reputational capital’ and thereby firm value can easily be lost in the presence of CSR skepticism.

Interestingly, in the context of Hurricane Katrina, Muller and Kréussl (2011a) find a negative
and significant association of both a firm's CSR performance and donation magnitude with
abnormal returns to donation announcements. In this sense, also Godfrey (2005) highlights that
corporate philanthropy can negatively affect firm value when it is perceived as “an ingratiating
attempt to win favor”. We expect that, if private investors perceive that a firm is trying to take
advantage of the situation by donating to disaster relief efforts and private investors are skeptical
about the motives behind the donation, this skepticism will lead to a lower valuation. Thus, we
formally state the following hypothesis:

H4: CSR skepticism negatively affects private investors' assessment of a firm's value.

Figure 3.1: Structure of hypotheses.
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Notes: Figure 3.1 illustratively summarizes our hypotheses.
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3.3 Method
3.3.1 Participants

We analyze the decision-making of private investors in a between-participants experimental
setting recruiting participants from Amazon's Cloud Research (ACR) platform (formerly
Mechanical Turk). Prior studies show that ACR participants are representative of the overall
population (Berinsky et al., 2012; Buhrmester et al., 2011; Paolacci et al., 2010) and that they
produce results similar to and consistent with in-person studies (Casler et al., 2013; Horton et al.,
2011). Buchheit et al. (2017) find that measures of intelligence for ACR participants and traditional
participants are similar, while Crump et al. (2013) prove the same for problem-solving and learning
tasks. We require that participants reside in the US, have completed at least 100 other ACR
assignments, and have at least a 95% approval rate from prior assignments. The minimum
compensation per participant is $1.50. In total, we obtain 365 observations, and it took participants
on average slightly more than 8 min to complete our survey. 55% of our participants are male,
44% are female and 1% identify themselves as “other”. On average, our participants are 41 years

old. 64% of our sample report having at least a bachelor’s degree.

3.3.2 Design and Procedure

Participants assume the role of a private investor in search of new investments. We explain that,
in the process of searching for new investments, they come across Firm Y. They learn that Firm Y

is a mature, global manufacturer and distributor based in the US and view financial and

sustainability information of Firm Y. The information has been adapted from real-world
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examples® and comprises the income statement for the year 2020 and a sustainability performance
report. We vary Firm Y's relative financial performance to its peers (above industry average vs.
below industry average) and Firm Y's relative sustainability performance (outperformer vs.
underperformer) to increase the generalizability of our results. In the below industry average
financial performance conditions, Firm Y's return on sales is 1.9% with a dividend per share of
$0.31, which we indicate to participants to be “well below industry average” (cited from
the experimental instrument). In the above industry average financial performance conditions,
Firm Y's return on sales is 9.6% with a dividend per share of $0.98, which we indicate to
participants to be “well above industry average” (cited from the experimental instrument). For our
sustainability performance variation, we manipulate a label stating under- vs. outperformer. The
label is similar to common established ratings from a reputable third party.3! The participants see
either a label indicating an outperformer sustainability performance report with an overall score of
80 or a label indicating an underperformer sustainability performance report with a score of 20
(scale ranges from 0 to 100). After participants view the information about Firm Y's financial and
sustainability performance, they indicate how likely they are to invest in Firm Y on a 10-point
Likert-scale (Initial valuation judgment).®2

Next, participants learn that a hypothetical Hurricane A has moved across southeastern US

with severe social, economic, and ecological disaster. In this context, we explain to participants

30 We examined the profit and loss statements of the largest 200 firms of the world (based on the Fortune Global
500) and used the averages to derive our financial information for Firm Y. However, for the variation of the
financial performance, we altered the profitability in both the high and low financial performance condition.

3L The labels were adapted from a report produced by Sustainalytics, a recognized global leader in research and
ratings for corporate sustainability. Consistent with Elliott et al. (2014) and Johnson et al. (2020), we use a third-
party report to avoid issues of disclosure credibility and signaling if Firm Y were to self-report its CSR
performance. Furthermore, survey studies indicate that investors commonly use third-party CSR performance
reports and believe that these reports provide important information (Cohen et al., 2011).

32 Qur valuation judgment scale is derived from Johnson et al. (2020) and captures participants' beliefs about the
value of Firm Y’s. It is similar to other scales used in prior research (see Bonner et al., 2014; Chen et al., 2016;
Elliott et al., 2017).

59



that Firm Y donates $500,000% in our low donation condition ($5,000,000 in our high donation
condition) as emergency aid to support the relief and recovery efforts and thus, also manipulate
the magnitude of Firm Y's donation to the disaster relief efforts of Hurricane A. After that, we ask
participants again to indicate how likely they are to invest in Firm Y on a 10-point Likert-scale

(Final valuation judgment).®* After that, participants answer post experimental questions.

3.3.3 Measures

Among these questions are items that measure how participants perceive Firm Y's motivation for
engaging in social and environmental activities, such as the donation to the disaster relief efforts
(Skarmeas, & Leonidou, 2013). Well-established measures were identified from existing research.
The items measuring egoistic-, values-, strategic-, and stakeholder-driven motives are derived

from prior work of Ellen et al. (2006) and Vlachos et al. (2009) and presented in Table 3.1.

33 We examined the donation activity of the largest 200 corporations listed in the Fortune Global 500 for the following
disasters: Australian Bushfires, Hurricanes Dorian, Florence, Michael, Harvey and Maria, Cyclone Idai, Amazonas
Fires, Typhoon Hagibis, and California Camp Fire. The dollar amount of the donations was on average $772,500
and ranged from $50,000 to $10,000,000. Based on these donations, we concluded that it corresponds most closely
to reality if we manipulate the donations of our hypothetical Firm Y to the levels of $500,000 in our low donation
condition and $5,000,000 in our high donation condition.

34 Qur valuation judgment scale is designed to capture participants' beliefs about the value of Firm Y's common stock
and is consistent with similar scales used in prior research (Asay et al., 2017; Bonner et al., 2014; Chen et al.,
2016; Elliott et al., 2017; Johnson et al., 2020;). While using a general scale such as this may lead to different
interpretations about what constitutes a low vs. high common stock valuation, random assignment of participants
to conditions should negate any differences across conditions attributable to scale interpretation.
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Table 3.1: Description of items used to capture attribution theory constructs

Description (Please indicate your agreement with the following statements
concerning Firm Y’s motivation to donate to Hurricane A disaster relief: I
Item believe that Firm Y'...)

Attribution of stakeholder-driven motives
STAKEHOLDER1 ... feels its employees expect it.
STAKEHOLDER?2 ... feels its customers expect it.
STAKEHOLDERS3 ... feels its stockholders expect it.
STAKEHOLDER4 ... feels society in general expect it.

Attribution of strategic-driven motives

STRATEGIC1 ... wants to keep its existing customers.

STRATEGIC2 ... hopes to increase its profits.

STRATEGIC3 ... wants to gain new customers.

STRATEGICA4 ... hopes to increase its competitiveness.

Attribution of values-driven motives

VALUE1 ... has a long-term interest in society and the environment.

VALUE2 ... 1s trying to give back something to society and environment.

VALUES3 ... has an ethical responsibility to help society and the environment.

VALUE4 ... feels morally obligated to help society and the environment.

Attribution of egoistic-driven motives

EGOISTIC1 ... is trying to capitalize on the growing social and ecological movement.

EGOISTIC2 ... 1s taking advantage of the cause to help their own business.

EGOISTIC3 ... 18 tryin_g to benefit from the increased awareness of social and
ecological problems.

CSR Skepticism

SKEPTICISM1 ... 1s a socially and environmentally responsible firm.

SKEPTICISM2 .. 18 c_oncerned about improving the well-being of society and the
environment.

SKEPTICISM3 ... follows high ethical standards.

SKEPTICISM4 ... acts in a socially and environmentally responsible way.

Notes: Table 3.1 presents descriptions for each item used to capture participants’ attributions related to our theory,
i.e. stakeholder-driven, strategic-driven, values-driven, and egoistic-driven motives, as well as their CSR Skepticism.
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Three items are grasping the construct of egoistic-driven motives and four items each
measure the constructs of values-, strategic-, and stakeholder-driven motives, respectively. For
each item, participants expressed their level of agreement or disagreement with possible
explanations for the donation described in the experimental case on a 7-point Likert-scale, ranging
from strongly disagree (1) to strongly agree (7). Our study also includes a measure for CSR
skepticism following the paper of Skarmeas and Leonidou (2013). CSR skepticism was therefore
assessed by a four-item construct. The participants expressed their level of agreement or
disagreement with a statement given for each item on a 7-point Likert-scale, ranging from strongly
disagree (1) to strongly agree (7).

The constructs for empathy and sustainability record how empathetic the respective
respondent is, as well as his or her attitude toward sustainability. We use the 17-item
Environmental Attitudes Scale (EAS) (Ebenbach et al., 1998; Kortenkamp, & Moore, 2001) to
measure sustainability attitude. To measure participants' empathy, we use two 7-item empathy
subscales developed by Davis (1980), the perspective-taking scale and the empathic-concern scale,
which assess participants' ability to “adopt the perspective [...] of other people” and the “ability to
experience feelings of [...] compassion and concern for others undergoing negative experiences”
(Dietz, & Kleinlogel, 2014). For each item, participants expressed their level of agreement or
disagreement with the statement given on a 7-point Likert-scale, ranging from strongly disagree
(2) to strongly agree (7). Table 3.2 provides descriptive statistics for participants' answers to our
investment likelihood questions and the motives and skepticism items, as well as participant

demographics.
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Table 3.2: Descriptive statistics for our sample of 365 participants

N =365

Item Mean Std. Dev. Min Max
Initial Valuation 4.967 2.769 0 10
Final Valuation 5.567 2.734 0 10
Financial Performance 0.584 0.494 0 1
Sustainability Performance 0.499 0.501 0 1
Perceived Donation Magnitude 4.12 0.911 1 5
Stakeholder-driven motives 4.683 1.179 1 7
Strategic-driven motives 5.274 1.250 1 7
Values-driven motives 4,977 1.310 1 7
Egoistic-driven motives 4512 1.441 1 7
CSR Skepticism 3.001 1.424 1 7
Age 41.071 11.555 18 77

Notes: Table 3.2 presents our number of observations (N) and describes the mean, standard deviation (Std. Dev.),
minimum (Min) and maximum (Max) values of the corresponding items in each row. “Initial Valuation” is measured
as participants’ answer to the item (on a scale from 0 = very unlikely to 10 = very likely): “Please indicate how likely
you are to invest in shares of Firm Y by using the slider below.”. “Final Valuation” is measured as participants’ answer
to the item (on a scale from 0 = very unlikely to 10 = very likely): “Considering all information available to you,
please indicate again how likely you are to invest in shares of Firm Y by using the slider below.”. Financial
performance and sustainability performance present our variations of Firm Y’s financial and sustainability
performance. “Perceived donation magnitude” captures participants’ agreement with the following statement (on a
scale from 1 = strongly disagree to 5 = strongly agree): “Firm Y’s donation to Hurricane A disaster relief can be
considered as high”. Participants’ attributions related to our theory, i.e. stakeholder-driven, strategic-driven, values-
driven, and egoistic-driven motives, and CSR Skepticism are measured by the constructs presented in Table 3.1 on a
scale from 1 (strongly disagree) to 7 (strongly agree). Age reflects participants’ age in years.

3.3.4 Dependent and Explanatory Variables

We manipulate the magnitude of Firm Y's donation to the disaster relief efforts associated with
Hurricane A's impact. Regarding this donation manipulation, for our participants, it might be
unclear whether the donation amount ($500,000 or $5,000,000) is above or below the industry
average. Furthermore, some participants might perceive $500,000 as a high donation, while others
rate $5,000,000 as average, due to their specific income, financial situation, or experience with
money in corporate environments. Therefore, to observe how Firm Y's donation affects

participants' valuation judgment, it seems more reasonable to use how participants perceive Firm
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Y's donation as explanatory variable instead of a dummy variable capturing our manipulation. We
measure our participants' perception of our donation manipulation by capturing their agreement
with the statement: “Firm Y's donation to Hurricane A disaster relief can be considered as high”
on a five-point Likert-scale and find that our donation manipulation significantly affects
participants' agreement with the statement (M = 4.387 vs. M = 3.875, p < 0.001). However, even
for the condition in which Firm Y donates $500,000 (low donation condition) participants'
agreement with the statement is on average 3.875, which is above the mean (3) of the scale (five-
point Likert-scale ranging from 1 to 5). Therefore, this supports our above-mentioned
considerations underlining that it is reasonable to use how participants perceived Firm Y's donation
rather than the donation manipulation itself, as participants also considered our $500,000 donation
condition as a relatively high donation.

For our dependent variable, we follow Johnson et al. (2020) and use participants' final
valuation as dependent variable, while we use their initial valuation as explanatory variable. This
approach captures both a participant's final valuation relative to other participants (between
participant differences) and the difference between a participant's initial and final valuation (within
participant differences). Thus, this approach is superior compared to using the difference between
participants' valuation judgments, as this would only capture the magnitude of the difference
between the two valuation judgments and not the relative magnitude of the final valuation
judgment compared to other participants.

We also vary Firm Y's financial and sustainability performance to examine the robustness
of the donation magnitude for different levels of financial- and sustainability performance and thus
include dummy variables in our model. These variations are more straightforward than our

manipulation of Firm Y's donation because in both cases it is clear if Firm Y performs better than
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the industry average or not. We include an attention check for both our variations to examine
whether participants assessed the sustainability and financial performance in each condition
differently. Therefore, we ask participants to agree (disagree) with the following statements: “Firm
Y's sustainability performance was very good” and “Firm Y's financial performance was very
good”. Participants answer on a five-point Likert-scale ranging from 1 = “strongly disagree” to 5
= “strongly agree”. We find a significant difference in participants' agreement with the statement
that “Firm Y's sustainability performance was very good” between our two sustainability
performance conditions (M = 4.280 vs. M = 2.098, p < 0.001). Also, our financial performance
variation results in significant differences in participants' agreement with the statement that “Firm
Y's financial performance was very good” between our two financial performance conditions (M

= 4.028 vs. M = 2.737, p < 0.001).

3.4 Results

3.4.1 Analysis and Test of Hypotheses

In our baseline analysis, we use a regression model using the perceived donation magnitude as
independent variable, while controlling for sustainability performance, financial performance, and
participants' initial valuation. Participants' final valuation is our dependent variable. Table 3.3
shows the results of our regression model. We find that the perceived donation magnitude is
positively and significantly associated with participants' final valuation judgment (0.354, p <
0.001). Therefore, our results suggest that a higher donation, as perceived by the private investors,

increases their valuation of the firm. Consequently, we find support for Hla and not for H1b.*®

% We addressed the effects of sampling on external validity by asking subjects “Have you invested in individual
stocks in the past?”. We thus ensure that the subjects are also real investors and do not reflect the general
population. Our results hold even if we only include subjects who answered “Yes” to this question.
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Table 3.3: Regression-Model of Participants Final Valuation

Ed}.‘i?f: 0.734 Final Valuation
Variables Coef. p-value
Constant 0.270 0.939
Financial Performance 0.086 0.603
Sustainability Performance -0.187 0.275
Perceived Donation Magnitude 0.354 <0.001***
Initial Valuation 0.830 <0.001***

Notes: Table 3.3 presents our number of observations (N) and describes the effect of the corresponding variable in
each row on participants’ final valuation. “Final Valuation” is measured as participants’ answer to the item (on a scale
from 0 = very unlikely to 10 = very likely): “Considering all information available to you, please indicate again how
likely you are to invest in shares of Firm Y by using the slider below.”. Financial performance and sustainability
performance present the variation of Firm Y’s financial and sustainability performance. “Perceived donation
magnitude” captures participants’ agreement with the following statement (on a scale from 1 = strongly disagree to 5
= strongly agree): “Firm Y’s donation to Hurricane A disaster relief can be considered as high”. “Initial Valuation” is
measured as participants’ answer to the item (on a scale from 0 = very unlikely to 10 = very likely): “Please indicate
how likely you are to invest in shares of Firm Y by using the slider below.”. P-values are two-tailed. *, **, and ***
denote significant at the 10-, 5-, and 1-percent levels, respectively.

Next, we examine if our result for the donation magnitude is affected by our sustainability
or financial performance variation. We consider a sample split based on our variation of the
sustainability- and financial performance. Table 3.4 presents the results for the sample split
analysis. The effect of how participants perceived Firm Y's CPDR is less pronounced for the low
financial performance case compared to the high financial performance case (0.415, p < 0.001 for
the high financial performance; 0.278, p = 0.073 for the low financial performance). However,
using a suest test, we do not find that the coefficients are statistically different (p = 0.445). Thus,
our results for the effect of private investors' perceived donation magnitude are similar for high
and low financial performance. Also, for both high and low sustainability performance, the
perceived donation magnitude is positively and significantly associated with participants' valuation
judgment (M = 0.345, p = 0.003 for the high sustainability performance; M = 0.370, p = 0.002 for
the low sustainability performance). Again, using the suest test, we find that the coefficients for

the perceived donation magnitude are not significantly different (p = 0.878). Thus, our results for
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the effect of private investors' perceived donation magnitude are also similar for high and low

sustainability performance.

Table 3.4: Regression-Model of Participants Final Valuation for the financial and sustainability
performance variants

Final VValuation

High Low
sustainability  sustainability

High financial Low financial

Variables performance  performance performance  performance
Constant 0.054 0.224 -0.172 -0.043
(0.896) (0.733) (0.749) (0.932)
Financial Performance -0.026 0.187
(0.910) (0.435)
Sustainability Performance -0.182 -0.186
(0.362) (0.544)
Perceived Donation Magnitude 0.415*** 0.278* 0.345*** 0.370***
(<0.001) (0.073) (0.003) (0.002)
Initial Valuation 0.797*** 0.861*** 0.850*** 0.817***
(<0.001) (<0.001) (<0.001) (<0.001)
Suest Test 0.445 0.878
N 213 152 182 183
Adj. R? 0.713 0.669 0.644 0.710

Notes: Table 3.4 presents our number of observations (N) and describes the effect of the corresponding variable in
each row on participants’ final valuation, in our financial and sustainability performance variations. P-values are
displayed in parentheses. “Final Valuation” is measured as participants’ answer to the item (on a scale from 0 = very
unlikely to 10 = very likely): “Considering all information available to you, please indicate again how likely you are
to invest in shares of Firm Y by using the slider below.”. of Firm Y’s financial and sustainability performance.
“Perceived donation magnitude” captures participants’ agreement with the following statement (on a scale from 1 =
strongly disagree to 5 = strongly agree): “Firm Y’s donation to Hurricane A disaster relief can be considered as high”.
“Initial Valuation” is measured as participants’ answer to the item (on a scale from 0 = very unlikely to 10 = very
likely): “Please indicate how likely you are to invest in shares of Firm Y by using the slider below.”. P-values are two-
tailed. *, **, and *** denote significant at the 10-, 5-, and 1-percent levels, respectively.

To test our remaining Hypotheses H2a—H4, we employ an SEM. Figure 3.2 shows the design
and corresponding results of our maximum likelihood SEM. We find that the perceived donation
magnitude is significantly and positively associated with values-driven motives (0.480, p < 0.001)
and negatively and significantly associated with egoistic-driven motives (-0.280, p < 0.001). The

associations with both stakeholder-driven motives and strategic-driven motives are not statistically
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significant (-0.012, p = 0.859 for stakeholder-driven motives; -0.040, p = 0.575 for strategic-driven
motives). Therefore, we find support for H2c and H2d but not for H2a and H2b. Our results suggest
that a higher donation is associated with private investors perceiving the firm's social and
ecological activities as values-driven and less egoistic. Vice versa, a smaller donation leads private
investors to believe that the firm follows egoistic motives in pursuing social and ecological

activities.

Figure 3.2: Results for the SEM
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Notes: To improve the readability of Figure 3.2, we include financial performance, sustainability performance, and
donation magnitude for each motive. However, of course, each variable is only included once in our model. P-values
based on two-tailed tests.

Furthermore, Figure 3.2 also shows that only values-driven motives are significantly
associated with CSR skepticism (-0.943, p < 0.001). Thus, we only find support for H3c but not
for H3a, H3b, and H3d. Furthermore, we find a strong negative and significant association between
CSR skepticism and participants' final valuation judgment (-0.279, p < 0.001), supporting our H4.
Consequently, our SEM suggests that the perceived donation magnitude also affects private
investors' valuation judgments via CSR skepticism and particularly values-driven motives. It

seems that a higher donation leads private investors to believe that a firm's social and
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environmental activities are truly driven by moral, ethical, and social ideals of the firm, which
ultimately leads to less skepticism about these activities and a higher valuation judgment of private
investors. However, we simultaneously still find the direct association of the perceived donation
magnitude on participants' final valuation judgment to be positive and significant (0.230, p =
0.006). Thus, the CSR skepticism construct only partially mediates the direct effect.

However, our results of the SEM only provide evidence for a mediocre fit to the data (x?(36s)
= 112.29; p < 0.001; comparative fit index = 0.939 - the generally accepted minimum is 0.95,
Byrne, 2013; root mean square error of approximation = 0.139, generally accepted maximum is

<0.05, MacCallum et al., 1996).

3.4.2 Rival Model

In line with Skarmeas and Leonidou (2013), we consider an alternative model in which we examine
whether the attributions of stakeholder-, strategic-, values- and egoistic-driven motives directly
affect investors’ valuation judgments. Dropping the CSR skepticism construct significantly
improves the fit of the model (y%s5) = 26.631; p < 0.001; comparative fit index = 0.980; root mean
square error of approximation = 0.097).%¢ Thus, Figure 3.3 shows the results for this alternative
model. We find significant effects for strategic-driven motives (0.174, p = 0.022), values-driven
motives (0.243, p < 0.001), and egoistic-driven motives (-0.231, p = 0.001) on participants' final
valuation. As the perceived donation magnitude is significantly associated with both values-driven
motives and egoistic-driven motives, we find further evidence on how donations affect investor
valuation judgment. First, the result for our original SEM continues to hold, as values-driven

motives positively and significantly affect participants' final valuation judgment. Above that, we

3% However, while dropping the CSR skepticism construct improves our SEM, our alternative model still does not
reach some of the thresholds that are generally considered to indicate a good fit to the data.
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also find that small donations lead to participants perceiving the social and ecological activities of
a firm as egoistic, which negatively affects their valuation judgment. In summary, also considering
the direct effect of the perceived donation magnitude, we find that higher donation positively
affects private investor valuation judgment, as these donations are perceived as values-driven,

while small donations generally foster private investors to perceive these activities as egoistic.

Figure 3.3: Results for the rival SEM
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Notes: To improve the readability of Figure 3.3, we include financial performance, sustainability performance, and
donation magnitude for each motive. However, of course, each variable is only included once in our model. P-values
based on two-tailed tests.

3.5 Conclusion

The public demand for sustainable corporate behavior is omnipresent and firms intensively invest
in CSR activities (Johnson et al., 2020; Moser, & Martin, 2012). As CSR investments have become
mainstream (Hales et al., 2016; Moser, & Martin, 2012), the challenge for accounting scholars to
engage in wider and deeper research related to CSR within the accounting space has grown (Hales

et al., 2016). Therefore, we are creating an experimental investment scenario, recruiting
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participants from Amazon's Cloud Research platform, in which participants learn about a
hypothetical firm (Firm Y) and its CPDR efforts in response to a hurricane catastrophe. We
manipulate the magnitude of Firm Y's CPDR efforts to evaluate the investment decisions of private
investors in search of new investments and vary its financial and sustainability performance to
increase our experiment's generalizability. Thus, we explore the impact of the magnitude of a firm's
CPDR (perceived as high or low) on private investors' assessment of a firm's value. Using a SEM
and the CSR skepticism concept (Skarmeas, & Leonidou, 2013) to analyze what underlying
motives private investors attribute to Firm Y's CPDR efforts, consistent with the theoretical
foundation, our results indicate that a firm's engagement in CPDR affects private investors'
assessment of a firm's value positively when the engagement is perceived as high. Furthermore,
we show that the magnitude of a firm's CPDR affects private investors' perception of the firm's
motives, which determines their CSR skepticism. In line with the existing literature, we can also
demonstrate that CSR skepticism negatively affects private investors' assessment of a firm's value.
Our results are robust to the variation of Firm Y's financial and sustainability performance.

Both our theory and experimental findings suggest that investors expect a higher magnitude
of a firm's CPDR as an indicator of honest and values-driven corporate social behavior. Thus,
private investors appreciate this form of authentic interest in social problems and reward it with a
higher assessment of a firm's value, but if CPDR is perceived as an ingratiating attempt to win
favor, corporate philanthropy can negatively affect firm value.

Hence, our study extends the behavioral finance literature, especially prior research on CSR-
induced attributions (Ellen et al., 2006; Forehand, & Grier, 2003; Skarmeas, & Leonidou, 2013;
Vlachos et al., 2009), by revealing that a higher donation magnitude is associated with private

investors perceiving the firm's social and ecological activities as values-driven and less
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egoistically. In line with prior research, our results show that value-driven motives reduce CSR
skepticism (Skarmeas, & Leonidou, 2013). Our results furthermore contribute to the recent
behavioral finance literature that examines the influence of CSR activities on investors' assessment
of a firm's value, by showing that CSR skepticism influences private investors' assessment of a
firm's value negatively. Collectively, our research extends prior research by providing evidence on
how the magnitude of a firm's CPDR affects private investors' assessment of a firm's value. Our
findings demonstrate that corporate policymakers should be cognizant that engaging in CPDR
programs can backfire unless they pay particular attention to investors' attributions for CSR
engagement. Therefore, our study contributes to the literature on CPDR and CSR skepticism.
Employing the CSR skepticism construct, our article is the first to provide explanation of why
CPDR can both result in positive or negative reactions and shows that the donation magnitude
affects which motives investors attribute to the CPDR efforts. Therefore, our article also has
relevant implications for firms that reflect on the impact of their CPDR efforts on the capital
market.

However, our article is of course not without limitations. First, we conduct our experiment
with private investors who have mostly limited investing experience. Prior research suggests that
nonprofessional investors accept a lower return on invest if the company engages in CSR activities
that expresses their own values and moral views (Cheah, & Phau, 2011; Cohen, & Simnett, 2015)
because they want to support socially responsible behavior of firms' (McLachlan, & Gardner,
2004). Professional and institutional investors behave more rationally in their investment
decisions, as they often cannot decide independently, and their investment proposals go through
several instances before decisions are made. Therefore, investment proposals must be defended on

a formal approach (e.g., valuation schedules using key performance indicators). In addition,
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professional and institutional investors can be expected to adopt a more traditional shareholder
perspective (Eccles et al., 2011), because they are in competition and must meet the yield
requirements of their clients. Thus, it is possible that professional and institutional investors would
not be comparably impacted by the sustainability performance and the magnitude of a firm's
donation for CPDR. Future studies could explore whether professional investors have the same
perception-based imputation toward a firm's CPDR activities.

A second limitation of our study is that we manipulate the amount of the donation for CPDR
based on archival evidence at very specific levels. Therefore, it is possible that different levels of
CPDR produce different results. In this regard, we find that some of our participants in the low
donation condition perceive the donation as high and vice versa. Thus, it seems that specific
participant characteristics might influence how participants perceive the donation magnitude,
which could be a starting point for future research.

A third limitation is that we analyze the effects of CPDR on private investors' perceptions
using a US regulatory and corporate context, which may limit the generalizability of our insights
to other regulatory settings. An avenue for future research possibly emerging from this limitation
is to conduct an experiment in another regulatory context, for example, that of the EU, and with
a focus on the EU's recent sustainability initiatives.

As a final limitation, it could be argued that the results of our study are driven by the specific
type of donations used in the experiment and therefore are not generalizable to other forms of
donation. Another avenue of future research could therefore be to investigate a situation where
donations are not made in response to times of crisis. The area of political donations may be

promising in this regard (Liang, & Renneboog, 2017).
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A final suggestion for future research emerges from the point, that the objective of our study
is to measure the isolated effect of CPDR on investment decisions, but it is reasonably arguable,
that private investors use their perception of a firm's decision around CPDR also to interpret the
firm's underlying broader CSR performance. Future research could thus explore the extent to
which a firm's decision around CPDR and investors' interpretation of it, helps to inform and

interpret the firm's underlying broader CSR performance and possible spillover effects.
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4 Does Greenhouse Gas Disclosure Trigger a Net Zero Fallacy?

We need to build a truly global coalition for carbon neutrality by 2050. [...] We need to align
global finance with the Paris Agreement.

— UN Secretary-General Anténio Guterres (UN, 2020)

4.1 Introduction

In the Paris Agreement, 193 countries committed themselves to a global net zero GHG emissions
strategy and the Glasgow Climate Pact called on all countries to revisit and strengthen the 2030
targets. As another example, President Xi Jinping of the People’s Republic of China pledged that
China would become carbon neutral by 2060 (Hook, 2020). Furthermore, the UN (2020) call
carbon neutrality by 2050 the world’s most urgent mission. Accordingly, companies sense pressure
to reduce their emissions, contribute to a net zero economy, and report about it. The vast majority
of large global companies reports specific emissions reduction targets, and most of these
companies report the year in which they target to achieve net zero emissions (CDP, 2017).%
However, without global pricing of GHG emissions that comprehensively reflects GHG’s true
externalities, corporations have weak economic incentives to create the most efficient reduction
strategies. Instead, reporting a net zero emission record is the most salient achievement and likely
attracts investor interest. From an investor perspective, a company’s GHG emission reductions are

inefficient if the investor could invest the returns lost on the emission reductions in a different

37 For instance, Morgan Stanley Capital International (MSCI) reports that 34% of listed companies have such a target
(as of 31 August 2023), compared to 23% two years earlier (MSCI Sustainability Institute, 2023). Regarding funds,
the Net Zero Asset Managers initiative lists 315 signatories with USD 64 trillion in assets under management on
its website (as of 30 September 2023) that are committed to achieving net zero emissions by 2050 or earlier (see
https://www.netzeroassetmanagers.org/, last accessed April 18, 2024).
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project with higher emission reductions. It is unclear whether companies committed to net zero
emissions create the most GHG emission reductions per invested dollar.3®

We address this conundrum from an investor perspective and ask the following research
question: Do investors invest more in funds disclosing net zero GHG emissions, even if
investments in more cost-efficient carbon emission reductions are available? Previous research
finds that investors consider GHG emissions data in their investment decision, and there is a
negative GHG effect on market capitalization (e.g., Bauer, Ruof, & Smeets, 2021; Chapple,
Clarkson, & Gold, 2013; Clarkson et al., 2015; Griffin, Lont, & Sun, 2017; Matsumura, Prakash,
& Vera-Mufioz, 2014). Retail investors have a higher willingness to invest in companies that strive
to reduce GHG emissions and are willing to forego returns to reduce GHG emissions (Alessi,
Ossola, & Panzica, 2021; Heeb et al., 2023; Johnson et al., 2020 Martin, & Moser, 2016).
Specifically, retail investors react to salient emission-related events, such as abnormal temperature
experiences, and keep the lowest share of emission-intensive investments among all investor
groups (Benz et al., 2021; Choi, Gao, & Jiang, 2020; Liu et al., 2023). Simultaneously, retail
investors tend to base investment decisions on salient information and may examine fewer other
cues in the presence of salient information (e.g., Dierynck et al., 2024). Public announcements of
net zero emission operations are salient events that lead to significantly positive stock market

reactions (see event study reported in Appendix 4A), and investors may narrowly focus on such

%8 Conversely, emission reductions to achieve net zero emissions are particularly likely to be inefficient as long as
there are many net positive emitters. The intuition behind this argument is that the emission reductions of heavy
emitters are likely relatively easy to achieve and to have economies of scale. The more emissions already have
been reduced, the harder (and more costly) it gets to reduce emissions even more due to the principle of diminishing
returns. From the investing firm’s point of view, it may still be a viable strategy to invest in emission reductions
although other firms may have more efficient emission reduction projects precisely because of a possible net zero
fallacy. If it exists, firms enjoy lower costs of capital for investments that lead to net zero emissions. Finally, note
that although we expect that firms achieving net zero, on average, do not create the most efficient emission
reductions, it is possible that some of the most efficient emission reduction projects lead to net zero or net negative
emissions.
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achievements as a sustainability indicator. We predict that a focus on net zero GHG emissions
could lead to inefficient capital allocation among retail investors.

We rely on rational inattention when processing information (Blankespoor, deHaan, &
Marinovic, 2020) and choice bracketing theory (e.g., Read et al., 1999) to predict inefficient
investment in net zero emission projects. Retail investors are unlikely to be fully attentive to all
available information when making their investment decisions. Hence, they may be unaware of
investment possibilities with more efficient emission reductions. Specifically, theory on narrow
bracketing (Read et al., 1999) suggests that investors judge the characteristics of investment
possibilities in isolation instead of as a portfolio, which leads to suboptimal decisions when
balancing different objectives, in our case, reducing emissions and optimizing returns. Moreover,
if one of those isolated investment possibilities is a net zero emissions project, we predict that the
salience of reporting net zero emissions further exacerbates narrow bracketing. As argued above,
net zero emissions likely are a salient reference point and may cause retail investors to forego
searching for additional information (e.g., Dierynck et al., 2024). Taken together, we hypothesize
that retail investors presented with an inefficient emission reduction project invest more in this
project if it has net zero (vs. net positive) total emissions. We test this hypothesis in a series of
three experiments with retail investors from Prolific.

Our first experiment is an incentivized 2 x 2 between-subjects experiment. Participants take
the role of an investor who decides on investing an inherited €10,000. Their goal is to balance
emissions and returns, and we incentivize this balance through a gift card drawing. We introduce
Sustainability Fund, which has lower emissions and returns than comparable funds, and ask

participants about their willingness to invest in Sustainability Fund. To keep our setting clean and
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simple, we use emission allowances in a cap-and-trade system®® as the alternative investment
device to reduce emissions. In the experiment, emission reductions through buying and retiring
emission allowances are cheaper than the same emission reduction by investing in Sustainability
Fund. We manipulate the total emissions of Sustainability Fund as net zero or net positive (ten
tons per €10,000 invested). Our second manipulation introduces a moderation-of-process design
to test whether investment advice to use broad bracketing can mitigate the predicted net zero
fallacy. Specifically, we design a theory-driven investment advice treatment that aims to reduce
narrow bracketing and provides process evidence for our hypothesized mechanism (Asay et al.,
2022). Results from our first experiment are consistent with our hypothesis that retail investors are
more willing to invest in a project with inefficient emission reductions when it has net zero (vs.
net positive) total emissions. We also find modest evidence that broad bracketing investment
advice reduces the net zero fallacy. Additional analyses suggest that participants are generally
more likely to invest in the fund with inefficient emission reductions than in emission allowances,
but the investment advice reduces this tendency.

In a second 2 x 2 between-subjects experiment, we repeat our primary design (without
investment advice) with four important changes. We no longer incentivize a balance between
emissions and returns, we neutrally name the alternative funds Fund A and Fund B, we do not
show the differences in emissions and returns between the funds but show the absolute expected

emissions and returns side by side, and we employ different questions to elicit willingness to invest

3 In simple terms, a cap-and-trade emission trading system sets the maximum emission units for all included entities
and a given period and hands out as many allowances to the included entities (e.g., through auctions or for free).
Every entity must cover each emission unit it produces with an allowance. Entities are free to trade allowances
they do not need to cover their emissions or keep them to cover future emissions. This means that every emission
allowance that is purchased but never used to cover emissions (“retired”) will force emissions of all included
entities to be one unit below the emissions limit a jurisdiction has set. For more information on, e.g., the EUs’ and
California’s cap-and-trade systems, see California Air Resources Board (2024) and EC (2024). See International
Carbon Action Partnership [ICAP] (2024) for an overview of worldwide cap-and-trade systems.
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following Asay et al. (2023). We continue to find our primary results. Our second manipulation
adds another moderation-of-process design, focusing on the second element of our theory, the
salient reference point. Specifically, we inform participants in the net zero (net positive) condition
that the fund previously announced zero (ten tons per 10,000 € invested) emissions as an emission
goal and the goal has thus been achieved. Results suggest that this goal achievement can replace
net zero as a reference point, further corroborating the theoretical mechanism we propose. In cross-
sectional analyses, we find evidence that, for participants with a high willingness to invest
sustainably, adding goal achievement not only removes the net zero fallacy but also further
increases their willingness to invest beyond the level of just net zero funds. Conversely,
participants with a low willingness to invest sustainably are neither sensitive to the net zero fallacy
nor to goal achievement.

Finally, we explore the boundary conditions of the net zero fallacy in a third experiment.
First, instead of using net zero emissions as a salient reference point, it is possible that participants
use the net emissions of both funds as reference points and simply form a perception on whether
the difference is large. A difference of three tons may seem larger with zero and three as reference
points compared to ten and 13 as reference points. Secondly, we observe a relatively high
willingness to buy emission allowances across cells in our first two experiments. Hence,
participants seem to be willing to costly reduce emissions even when investing in the lower-
emissions fund. If the emissions from a net positive lower-emissions fund are close enough to zero,
participants could find themselves in a net zero condition as long as expected returns from the fund
are enough to buy and retire emission allowances for the fund’s emissions. To explore these two
possible behaviors, we repeat our baseline net positive conditions with the lower-emissions fund’s

net emissions at one or four tons, respectively. If the net zero fallacy is not subject to either
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boundary condition, we would expect both additional conditions to behave like the original ten
tons condition. If the first behavior holds, we would expect willingness to invest to decrease
gradually from zero to one to four to ten tons of net emissions. If the second behavior holds, we
would expect the one ton condition to behave like the net zero condition and the four ton condition
to behave like the ten tons condition. Our results are consistent with the last expectation. Thus, we
conclude that the net zero fallacy arises whenever a single investment or an investment combined
with a simple compensation achieves net zero emissions.

We contribute to at least two strands of the literature. First, we contribute to the literature
on GHG disclosures. There is plenty of evidence on the determinants and consequences of these
disclosures and great research interest in their economic effects (e.g., Tomar, 2023; Chithambo et
al., 2022). While emission reductions are a focal point of this literature, it does not yet explore
effects of salient reference points. Net zero emissions are yet to be seen on a substantial scale.
However, our experimental approach allows us to anticipate possible effects of firms achieving,
or pretending to have achieved, net zero emissions and reporting about it. Our results are also of
practical relevance given the widespread commitments of countries, firms, and funds to reach net
zero emissions in the next decades.

Second, we contribute to the large literature on investors’ considerations of sustainability
aspects in their investment decisions. While there is robust evidence that investors take
sustainability information into account in their investments (e.g., Bauer, Ruof, & Smeets, 2021;
Biktimirov, & Afego, 2022; Hartzmark, & Sussman, 2019), we know little about the extent to
which they are attentive to this information as it relates to their objective function (Blankespoor,

deHaan, & Marinovic, 2020). Our evidence suggests that the salient and relevant setting of net
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zero emissions targets may lead to inefficient capital allocation as a result of narrow bracketing
and examining fewer alternatives in the presence of net zero.

These insights can inform practitioners who aim to reduce carbon emissions and care about
efficient investments to reduce carbon emissions. For instance, the California Air Resources Board
operates a cap-and-trade emissions trading system with the explicit goal that “California cost-
effectively meets its goals for GHG emissions reductions” (California Air Resources Board, 2024).
Similarly, the EU explains its emissions trading system as follows: “Allowance price serves as an
incentive for companies to reduce emissions how and where it costs least to do so” (EC, 2024).4
While emissions trading systems are appealing because they introduce a market-based mechanism
to allocate investments presumably efficiently, we show potential suboptimal outcomes in those
systems due to investors’ bounded rationality.

Moreover, our results are relevant for regulators encouraging and disciplining GHG
disclosure. Established standards, such as the GHG protocol, and mandatory disclosure under the
EU Corporate Social Responsibility Directive (CSRD) and the European Sustainability Reporting
Standards, already require the disclosure of gross emissions by different scopes (i.e., operational
boundaries), along with reconciliations to net emissions and disclosing different measurement
models of Scope 2 emissions (Momblanco, Aiuto, & Huckins, 2024).** While this transparency
potentially reduces the focus on salient net zero emissions, voluntary disclosure of net zero

emissions achievements is prevalent (see Appendix 4A), even if the gross emissions behind those

40 In 2023, jurisdictions accounting for 58 percent of global gross domestic product ran 36 emissions trading systems,
covering 18 percent of global GHG emissions and raising 74 billion US dollar. Another 14 emissions trading
systems are under development, and 8 are under consideration (ICAP, 2024).

41 Standards by the International Sustainability Standards Board, the US SEC, and the California Air Resources
Board require at least some of these detailed disclosures (see Momblanco, Aiuto, & Huckins, 2024, for an
overview).
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disclosures may vary widely.*? Such voluntary disclosure may catch investors’ attention and
undermine efforts of transparent mandatory disclosure, if available at all. Therefore, regulators and
enforcement agencies should consider the effects of such certifications and accompanying

voluntary disclosure, with and without contemporaneous GHG disclosure mandates.

4.2 Theory Predicting a Net Zero Fallacy

Traditionally, investors balance risks and returns of available investment alternatives to arrive at
an optimal investment decision (Markowitz, 1952). However, recent evidence on investors’ social
preferences suggests that retail investors accept lower returns from funds that engage in companies
that contribute to the UN Sustainable Development Goals (e.g., Bauer, Ruof, & Smeets, 2021).
This evidence indicates that investors balance risk and returns with social preferences.*® With
respect to social preferences, we are specifically interested in investors’ preferences for GHG
emission reductions in a setting with a cap-and-trade emissions trading system. The advantage of
this setting is that we can observe an upper bound for the marginal emission reduction utility of a
rational investor in monetary units. Specifically, any investor can buy and remove a one-unit
emission allowance from the cap-and-trade system at the current market price (EC, 2016). A
rational investor uses this option if the price of the emission allowance is lower than the investors’
utility from reducing emissions by one unit, and research has shown that investors are willing to

make use of this option (e.g., Diederich, & Goeschl, 2014; Loschel, Sturm, & Uehleke, 2017).

42 For instance, the SBTi allows participants to label emission reductions as net-zero if they cover Scopes 1, 2, and
3, and if they reduce all material emissions by at least 90% and compensate for the residual emissions and non-
material emissions (Science Based Targets initiative [SBTi], 2024). Conversely, International Organization for
Standardization (1SO) 14068-1:2023 and its predecessor Publicly Available Specification (PAS) 2060 set no limits
to the use of carbon offsets, when companies aim to report net zero emissions.

4 Many other studies find consistent evidence of investors balancing risk, return, and social preferences (e.g.,
Andonov, Hochberg, & Rauh 2018; Barber, Morse, & Yasuda, 2021; Dyck et al., 2019; Hartzmark, & Sussman,
2019).
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Another option for investors in a cap-and-trade system to optimize returns and emissions is
allocating their invested capital between different investment projects. Specifically, investors can
redirect investments from high-emission projects to low-emission projects to reduce the emissions
of their portfolio. A rational investor reallocates funds if the resulting emission reductions are
cheaper than buying emission allowances. Specifically, the return difference between a high-
emission project and a low-emission project divided by the emission difference between the two
projects must be lower than the current price for a one-unit emission allowance.

Investors face information processing costs when making an investment decision. These
information processing costs determine which information they obtain (awareness and acquisition
costs) and to which degree they interpret and integrate this information (integration costs; our
focus) into their decision-making (Blankespoor, deHaan, & Marinovic, 2020). Information
integration is subject to investors’ cognitive limitations, such as limited working memory,
limitations in readily accessible knowledge, and limited ability to carry out complex algorithms
(e.g., Gabaix, 2019; Simon, 1955). If the cognitive costs to overcome those limitations exceed
the expected benefits from integrating the information, investors become rationally inattentive to
it (Blankespoor, deHaan, & Marinovic, 2020).** Additionally, if information is incomplete or
overly complex, individuals tend to rely on simplifying heuristics or efficient rules of thumb (e.g.,
Kahneman, & Frederick, 2002; Shah, & Oppenheimer, 2008). In these cases, investors may
become inattentive to some information cues, which may result in biased decision-making (e.g.,

Gilovich et al., 2002; Hurd, 2009; Tversky, & Kahneman, 1974).

4 For our purpose, cognitive costs include the direct disutility individuals experience from using their cognitive
resources and opportunity costs. The opportunity costs are forgone benefits from not processing other information
because the cognitive resources are no longer available.
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We rely on choice bracketing theory to build our predictions (Read et al., 1999). Choice
bracketing theory posits that individuals make decisions by grouping choices into broad or narrow
brackets, where broad bracketing considers a set of choices collectively and narrow bracketing
evaluates each choice in isolation. In our setting, this means that investors separately optimize
single assets (narrow choice bracketing) or consider interdependencies and the resulting net
optimum (broad choice bracketing, e.g., Read et al., 1999; Thaler, 1999; Hirshleifer, 2015).

Cognitive limitations and investor inattention may hinder investors from fully performing
all necessary calculations and comparisons to compare the per unit cost of emission reductions of
investing in an emission-reducing investment alternative vs. buying emission allowances.
Similarly, they may not be aware that such a comparison is mathematically possible and
conceptually valid. That is, narrow choice bracketing may hinder investors from considering the
interdependencies of financial performance and emissions of their investments and emission
allowances. There is strong evidence that many individuals exhibit narrow bracketing, leading to
suboptimal choices (Rabin, & Weizsacker, 2009). Hence, investors in our setting may simply
ignore the possibility of managing emissions and returns at a portfolio level. Instead, they may
judge the emissions-return profile of each possible investment in isolation, possibly leading to
suboptimal choices. Specifically, they may allocate funds to an emission-reduced project even if
investing in the high-emission project yielded additional returns that could buy more emission
reductions through emission allowances.

To illustrate this, consider a hypothetical case where an investor can invest in two firms,
where one firm has higher expected returns and higher Carbon Dioxide (CO2) emissions. Retail
investors who incorporate social preferences with respect to CO2 emissions in their investments

would trade off the higher expected returns and emissions. The optimal investment for the investor
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then depends on the relative utility the investor attaches to expected returns vs. the disutility of the
higher emissions. In an investment setting with a cap-and-trade system, retail investors can also
invest in CO> allowances and retire them to avoid the emissions. In making this decision, retail
investors could either bracket narrowly (i.e., regard the investment and buying and retiring CO>
allowances as separate decisions) or bracket broadly (i.e., consider the investment and buying and
retiring CO; allowances as a compound decision). When the price of a unit of CO. allowance in
the cap-and-trade system is cheaper than the excess return per unit of CO2 emissions, it is optimal
for the retail investor to invest in the firm with the higher returns no matter the investor’s preference
for emission reductions.

For instance, consider a fund with €400 more returns and three additional tons of CO>
emissions per €10,000 invested compared to another fund. An investor can use the cap-and-trade

system to avoid the additional tons of CO». The investments are equivalent if the price for an

allowance of a ton of CO- equals €133§. If the price for an allowance of a ton of COz is below

€133§, investors should always invest in the fund with higher returns and emissions. However, if

investors bracket narrowly, they see both decisions as separate and their utility of returns and tons
of CO2 may be different in both decisions due to gain and loss framing (Tversky, & Kahneman,
1974; 1981; Read et al., 1999; Thaler, 1999). Hence, investors bracketing narrowly can make
inefficient and suboptimal decisions when trading off returns with social preferences.

We argue that narrow bracketing may be especially pronounced when firms use salient
numbers in their sustainability reporting. Net zero emissions represent a clear, attractive goal that

resonates strongly with investors’ desires to contribute to environmental sustainability.*® For

4 The large behavioral literature on round numbers and reference points discusses, e.g., discontinuities (e.g., Busse
etal., 2013; Lacetera, Pope, & Sydnor, 2012), effects on investment performance (e.g., Kuo, Lin, & Zhao, 2015),

85



instance, policies such as the Paris Agreement have incited public excitement around net zero
projects, possibly luring investors toward participating (e.g., Boettcher et al., 2021). This salience
can make it more likely that investors bracket narrowly and, in the case of net zero, we predict that
investors are therefore likely to disregard other information as they fixate on net zero as being the
hallmark of sustainability. Based on the higher likelihood of narrow bracketing in the case of net
zero, we predict that investors gravitate to net zero investments even if they are inefficient in
reducing emissions. Taken together, we predict that investors are prone to choosing suboptimal
investments when balancing emissions and returns and that they are most likely to do so for net
zero projects with inefficient emission reductions. In a cap-and-trade system, an investment is
inefficient if its per-unit costs (i.e., lower returns per avoided emission unit) are higher than the
per-unit price of emission allowances. Thus, we hypothesize as follows:

H1: Retail investors are more likely to invest in inefficient emission reductions when

investing in net zero vs. net positive emission projects.

In our first and second experiment, we employ two moderation-of-process interventions to
further test the validity of our theory. Specifically, we design interventions aimed at treating the
key features of our theoretical mechanism to obtain theory-consistent variation in our results. The
first feature is narrow bracketing. We predict an intervention that can prompt investors to engage
in broad bracketing to alleviate the net zero fallacy. Such an intervention could thus help investors
to invest in more efficient emission reductions. We design our intervention as advice from a
financial advisor to engage in broad bracketing. Financial advisors can substantially reduce the

information processing costs or limitations of retail investors and essentially enhance retail

mergers and acquisitions (e.g., Hukkanen, & Keloharju, 2019), and signaling effects (e.g., Backus, Blake, &
Tadelis, 2019). Collectively, findings in this literature strongly suggest that salient numbers (e.g., net zero) can
have significant effects due to fixation.
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investors’ cognitive engagement (e.g., Gutsche, & Zwergel, 2020). In addition to increasing
cognitive engagement, advisors typically act as experts educating non-expert investors
(Davenport, & Ronanki, 2018). As such, they can credibly explain and reduce common sources of
heuristic inattention (Jugnandan, & Willows, 2023). This argument leads us to our second
hypothesis.

H2: Broad bracketing advice attenuates retail investors’ elevated investment in net zero

vs. net positive projects with inefficient emission reductions.

Panel A of Figure 4.1 illustratively summarizes our hypotheses H1 and H2, which we test
in experiment 1.

The second feature of our theory is the salient reference point. Our theory predicts that any
reference point that is similarly salient as net zero emissions leads to similar investor behavior.
Net zero emissions are the ultimate goal of initiatives such as the Paris Agreement. Therefore, we
design our intervention as the fund having announced and achieved an emission goal that aligns
with its currently reported emissions, and hypothesize as follows:

H3: Emission goal achievements trigger retail investors’ elevated investment similar to

net zero vs. net positive projects with inefficient emission reductions.

Panel B of Figure 4.1 illustratively summarizes our hypotheses H1 and H3, which we test

in experiment 2.
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Figure 4.1: Predictions

Panel A Graphical Illustration of H1 and H2 for Experiment 1

Willingness to Invest

ADVICE
— ADVICE

—* NO ADVICE

NETZIERO NO NE'II'ZERO
NETZERO

Panel B Graphical Illustration of H1 and H3 for Experiment 2

Willingness to Invest

L ]

GOAL
—4 GOAL
—*— NO GOAL

NETZIEFEO NO N E'II'ZERO
NETZERO

Notes: Panel A graphically illustrates our predictions from H1 and H2. NETZERO and ADVICE refer to our
manipulations which we present in detail in Appendix 4B. Panel B graphically illustrates our predictions from H1
and H3. NETZERO and GOAL refer to our manipulations which we present in detail in Appendix 4C.
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4.3 Experiment 1

We conducted an incentivized 2 x 2 between-subjects online experiment manipulating (i) the net
emissions of an investment fund with inefficient emission reductions, and (ii) whether participants
receive broad bracketing advice or not. Appendix 4B contains a side-by-side comparison of our
manipulations. In the following subsections, we describe participants, the experimental procedure,

our treatments, the dependent and additional variables, and results.

4.3.1 Participants

To analyze retail investor decision making in an experimental setting, we recruit participants from
Prolific, a platform whose primary purpose is to provide a participant pool for academic research.
Prior comparisons of participants from AWS Research Cloud, Prolific, and other platforms and
participant pools have shown that the quality of data generated through Prolific participants is
equal to or better than alternatives (Kay, 2024; Palan, & Schitter, 2018; Peer et al., 2017). Thus,
using Prolific participants provides a resource-efficient way to collect high-quality data quickly
and gain insights into the investment behavior of retail investors.

We require that participants reside in countries where the EU Emissions Trading System
(EU ETS) is in force,*® have completed at least 100 prior assignments, have at least a 95% approval
rate on prior assignments, and investment experience in the common stock market for participating
in the study. Our initial sample consists of 294 participants. Participants in our final sample (see
section 4.3.5) are 50.43% male, 47,84% female, and 1.24% other. Participants have an average
age of 32.5 years, took an average of 2 accounting and finance classes, and have 4.5 years of

investing experience. They report a relatively high willingness to invest in sustainable financial

4 Those are the member states of the EU, Iceland, Liechtenstein, and Norway.
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products (4.9 on a scale from 1 to 7).*” The remuneration per participant was 2.25 GBP. Moreover,
if participants passed all manipulation checks, they automatically entered a drawing for a €100

Amazon gift card. On average, participants took approximately 13 minutes to complete the study.

4.3.2 Experimental Procedure

Participants took the role of a retail investor who recently inherited 10,000 and is now in search
for investment opportunities, coming across Sustainability Fund. The experimental case explicitly
asked participants to trade off financial returns and environmental sustainability. Moreover, there
was a clear incentive for this trade off, as participants could increase their chances in the Amazon
gift card drawing tenfold if their investment decision “finds a good balance between financial
returns and environmental sustainability.”.*

Before entering the study, participants viewed a brief explanation about the functioning of
the EU ETS, which explicitly stated that “private investors can also buy emission rights and
eliminate them to reduce the total amount of CO> emissions.” We then randomly assigned
participants to one of the four experimental cells. The case informed participants about their role,
compared Sustainability Fund to a non-sustainable fund, and noted that one EU emission right
(allowing the emission of one ton of CO») currently costs €100. The comparison of the funds
revealed that a non-sustainable fund, per €10,000 investment, would have €400 higher expected
returns and 3 additional tons of CO> emissions. We chose these numbers to ensure emission
reductions of Sustainability Fund were inefficient because investors in such a setting could invest

the entire €10,000 in a non-sustainable fund and use the €400 higher expected returns to buy four

47 Participant characteristics did not differ between cells at a five-percent significance level. However, the willingness
to invest in sustainable financial products differs between cells at a ten percent significance level. When we include
this demographic variable in an ANCOVA repeating our primary results, our inferences do not change.

48 Participants entered the drawing ten times if their willingness to invest in Sustainability Fund was below the sample
median in their respective cell.
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emission allowances, thus saving four tons of CO2. (compared to only 3 tons when investing the
€10,000 in Sustainability Fund). The case description concluded with a table containing further
information about Sustainability Fund, including the net emissions manipulation, and the
investment advice manipulation. The next page reminded participants of their role in the
experiment and contained questions to construct our dependent variables. Thereafter, participants
filled in a debriefing questionnaire containing comprehension and manipulation checks, variables
for additional analyses, and demographic questions. Participants could not change their responses

after each step of the experimental procedure they completed.

4.3.3 Treatment Variables

We manipulated the net CO2emissions (NETZERO) in the case description table. The table informs
participants about Sustainability Fund’s characteristics for a €10,000 investment. We manipulate
the net CO. emissions as ten tons for the net positive condition and zero tons for the net zero
condition. Other characteristics are constant across cases and comprise expected returns of €300,
a risk level of 4 out of 7, a liquidity level of 7 out of 7, and a global diversification of portfolio
assets.

The broad bracketing investment advice (ADVICE) is manipulated as either present or
absent. In the no investment advice condition, the case description simply ends after the table with
Sustainability Fund’s characteristics. In the investment advice condition, participants receive the
following advice from an “experienced investment advisor”:

e “To achieve financial return and contribute to environmental sustainability, you need to

balance risk, liquidity, return, and CO2 emissions of your portfolio of investments (not

just single positions).
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e Considering the above-mentioned Funds and Certificates, the two most direct options to

balance financial return and environmental sustainability are 1) invest in Sustainability

Fund, or 2) invest in the alternative non-sustainable fund and compensate for CO>
emissions by purchasing EU emission rights.

e Comparing Sustainability Fund with the alternative non-sustainable fund, risk and

liquidity are the same, while returns fall by €133 for reducing 1 ton of CO2 emissions.”

The first bullet engages participants in thinking about balancing different characteristics of

their investments and alerts participants that narrow bracketing is suboptimal. In the spirit of more

concrete investment advice, the second bullet creates two scenarios to help participants make

comparisons of bundles of investments. Thus, it should help participants concretely engage in

broad bracketing. Finally, the last bullet processes some information for participants to reduce

cognitive load and facilitate engagement in broad bracketing.

4.3.4 Dependent and Additional VVariables

Our main dependent variable is participants’ willingness to invest in Sustainability Fund
(WTI_SF). As a complementary dependent variable, we elicit participants’ willingness to invest in
emission allowances (WTI_ETS). We measure both variables as the average of the answers to the
following two items on a 101-point scale ranging from 0 (very unattractive; very unlikely) to 100
(very attractive; very likely):%°

Attractiveness: “How attractive is an investment in Sustainability Fund as part of your
diversified portfolio?”/“How attractive is a purchase of EU emission rights to compensate for

emitted CO,?”

49 We adapt both items from Elliott, Grant, and Hodge (2018) and later studies, e.g., Friedrich (2021). Cronbach’s
alpha is 0.933 for WTI_SF and 0.900 for WTI_ETS. Our inferences remain unchanged if we use any single item
instead of the corresponding scales in our analyses.
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Likeliness to buy: “How likely are you to invest in Sustainability Fund as part of your
diversified portfolio?”’/“How likely are you to purchase EU emission rights to compensate for

emitted CO,?”

4.3.5 Comprehension and Manipulation Checks

To assess the effectiveness of the manipulations implemented in the experiment, we employ a
comprehension check and two manipulation checks. As a comprehension check, we asked
participants how many tons of CO, Sustainability Fund emitted. Participants used a slider to select
between zero and ten tons. We excluded 50 participants (17.0 percent) from our sample who
reported emissions far away from ten tons (NO NETZERO condition), or zero tons (NETZERO
condition)®® because we cannot know whether those participants made their investment decisions
under the impression of Sustainability Fund having the intended emissions level or not. We
additionally removed 6 participants because they gave low effort responses and 6 participants
because they gave nonsensical verbal explanations for their investment decisions.>! All following
tests use the remaining sample of 232 participants.>?

To test the success of our first manipulation, we asked participants whether “Investing in
Sustainability Fund contributes to a net zero (CO2 neutral) economy (i.e., an economy that does
not emit any CO> or captures all emitted CO2)” on a seven-point Likert-scale, ranging from “fully

disagree (1)” to “fully agree (7)”. Participants in the NETZERO condition were significantly more

%0 As a cutoff, we use zero tons in the NETZERO condition to make sure participants made their investment decisions
under the impression of the fund having net zero emissions and six tons in the NO NETZERO condition. We choose
this cutoff because we want to allow for some imprecision in recalling the information. These cutoffs are consistent
with our theory. We later add a one ton and a four tons condition in experiment 3. With these cutoffs, we avoid
overlap between the NO NETZERO, NETZERO, the one ton condition (which we label as correctly recalled with
1, or 2 tons), and the four tons condition (which we label as correctly recalled with 3, 4, or 5 tons).

51 gpecifically, they wrote “i am not familiar”, “I Thing so”, “- trend”, “random”, “Just it's the best”, and “No reason”,
while all other participants referred to returns or emissions in some form.

52 Removal likelihood does not significantly differ between conditions (F = 0.878, p = 0.453). Our sampling choices
do not affect our inferences for H1, but we do no longer find that the broad bracketing prompt alleviates the net
zero fallacy (H2). Appendix 4E contains results from repeating our primary tests with all 294 participants.
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likely to agree than participants in the NO NETZERO condition (M =5.88 vs. M =3.94, T = 8.936),
suggesting that our manipulation was successful. For our second manipulation, we asked
participants to indicate their agreement with the statement “I received detailed advice on how to
balance returns and CO> emissions” on a seven-point Likert-scale, ranging from “fully disagree
(1)” to “fully agree (7)”. Participants in the ADVICE condition were significantly more likely to
agree than participants in the NO ADVICE condition (M =5.38 vs. M =4.75, T = 3.172), indicating

that our manipulation was successful.

4.3.6 Test of Hypotheses

Table 4.1 reports our primary analysis. Panel A shows the number of participants, means and
standard deviations of WTI SF by experimental cell. Participants’ willingness to invest in
Sustainability Fund is highest for the NETZERO and NO ADVICE condition, followed by
NETZERO with ADVICE, and NO NETZERO with ADVICE. It is lowest in the NO NETZERO

and NO ADVICE condition. Figure 4.2 graphically depicts those results.
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Table 4.1: Effects of net zero strategy and investment advice on investors’ willingness to
investment

Panel A Descriptive Statistics — Mean (Standard Deviations)

N =232 Net zero strategy
Investment advice NO NETZERO NETZERO Overall
NO ADVICE 51.01 65.96 58.98
(28.50) (24.06) (27.17)
N=56 N=64 N=120
[cell A] [cell B]
ADVICE 57.25 61.84 59.91
(24.19) (22.05) (22.98)
N=47 N=65 N=112
[cell C] [cell D]
Overall 53.85 63.88
(26.68) (23.07)
N=103 N=129
Panel B Two-way ANOVA Results
Source Sum of Degrees of = p-value
Squares Freedom
Intercept 794,388 1 1301.44 <0.001***
NETZERO 5,447 1 8.92 0.002***
ADVICE 64 1 0.10 0.650
INTERACTION 1,530 1 2.51 0.057*
Error 139,170 228
Panel C Planned comparison with simple effects tests
Source DFe grees of Diff. t-stat p-value
reedom
Cell Avs. cell B 1 -14.95 -3.08 0.003***
Cell Avs. cell C 1 -6.24 -1.20 0.233
CellBvs. cell D 1 4.12 1.01 0.312
CellCvs.cell D 1 -4.59 -1.03 0.306

Notes: Panel A presents the mean, standard deviation (in parentheses), and number of observations (N) of participants’
willingness to invest in Sustainability Fund (WTI_SF) for each experimental cell. Columns denote the NETZERO
manipulation and rows denote the ADVICE manipulation which we present in detail in Appendix 4B. WTI_SF is
measured as the average of a two-item construct (on a scale from 0 very unattractive; very unlikely to 100 very
attractive; very likely): (i) “How attractive is an investment in Sustainability Fund as part of your diversified
portfolio?”; (ii) “How attractive is a purchase of EU emission rights to compensate for emitted CO2?”. Panel B reports
results of a full-factorial ANOVA with WTI_SF as the dependent variable, and the NETZERO and ADVICE
manipulation as treatment variables. P-values reflect our hypothesis tests and are one-tailed equivalents. Panel C
presents T-tests (two-tailed) of the mean of WTI_SF between two experimental cells in each line. *, **, and *** denote
significant at the 10-, 5-, and 1-percent levels, respectively.
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Figure 4.2: Primary Results of Experiment 1
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Notes: The figure plots the means and 95% confidence intervals by experimental cell from our primary results that
we present in more detail in Table 4.1. NETZERO and ADVICE refer to our manipulations which we present in
detail in Appendix 4B.

Panel B of Table 4.1 presents the results from a full-factorial ANOVA with WTI_SF as the
dependent variable. We find a significant main effect of NETZERO (p = 0.002, one-tailed
consistent with our hypothesis) and a marginally significant interaction effect of ADVICE and
NETZERO on willingness to invest (p = 0.057, one-tailed consistent with our hypothesis). These
results are consistent with H1 that investors tend to invest more in a project with inefficient
emission reductions when it has net zero vs. net positive total emissions. H2 predicts that this effect
attenuates when investors receive a broad bracketing investment advice. To further evaluate H2,
we report results from follow-up simple effects tests in Panel C of Table 4.1. Without investment
advice, the difference of WTI_SF between the net positive and the net zero version of
Sustainability Fund (Cell A vs. Cell B) is significant (p = 0.003, two-tailed) and has a substantial
effect size. The difference is 14.95 percentage points, or 0.52 standard deviations of the average
willingness to invest in the NO ADVICE and NO NETZERO condition. Conversely, with

investment advice, the difference reduces to about one-third (4.59 percentage points) and is no
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longer significant (p = 0.306, two-tailed). These more nuanced results provide some further
support for H2. The visual comparison of our predictions in Panel A of Figure 4.1 and results in
Figure 4.2 corroborates this interpretation. The NO ADVICE condition meets our predictions,
while the ADVICE condition has an attenuated slope, but is not entirely flat, as theoretically

predicted.

4.3.7 Additional Analysis

We use our measurement of the willingness to invest in emission allowances (WTI_ETS) in an
additional analysis to contextualize our findings. While we primarily introduced emission
allowances in the experiment to make sure that investing in Sustainability Fund is an inefficient
emission reduction strategy, measuring participants’ willingness to invest in emission allowances
can contextualize our hypotheses as follows. We expect a fully rational investor to invest no money
in the project with inefficient emission reductions (i.e., Sustainability Fund) and to invest some
money in emission allowances only if the investor is willing to give up some returns for emission
reductions. The reason for this investment strategy is that each Euro invested in emission
reductions will reduce more CO: if invested in an emission allowance than if invested in the
Sustainability Fund. However, boundedly rational investors willing to give up some returns for
emission reductions would invest some money in Sustainability Fund and some money in emission
allowances due to narrow bracketing. As their investment decisions under narrow bracketing are
independent to each other and they have some willingness to trade off returns and emissions, we
expect them to make a similar tradeoff for both decisions to invest in Sustainability Fund and to
buy emission allowances. Thus, we expect a positive correlation between both decisions. As our
broad bracketing prompt should reduce narrow bracketing, we expect this correlation to be weaker

in the ADVICE conditions.
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As expected, we find that the correlation between WTI_SF and WTI_ETS is significantly
positive in the NO ADVICE conditions (coef. = 0.42, p < 0.001, two-tailed) and significantly lower
in the ADVICE conditions (coef. = -0.03, p = 0.726, two-tailed; difference: p < 0.001, two-tailed).
To add context to this result, an untabulated full-factorial ANOVA with WTI_ETS as the dependent
variable suggests a significant main effect of ADVICE (p = 0.048, two-tailed; other p > 0.242, two-
tailed). These results provide additional evidence of narrow bracketing behind our primary results

and ADVICE reducing narrow bracketing.

4.4 Experiment 2

We conducted a 2 x 2 between-subjects online experiment manipulating (i) the net emissions of
an investment fund with inefficient emission reductions, as in experiment 1, and (ii) whether the
fund reports and achieves an emissions goal. Appendix 4C contains a side-by-side comparison of
our manipulations. The design follows experiment 1 with some changes to alleviate concerns that
details in the experimental design confound our results. In the following subsections, we describe
participants, the experimental procedure, our treatments, the dependent and additional variables,

and results.

4.4.1 Participants

The participant requirements were the same as in experiment 1.% Our initial sample consists of
324 participants. Participants in our final sample (see section 4.4.5) are 51.48% male, 47.87%
female, and 0.66% other, have an average age of 34.6 years, took an average of 2.8 accounting and

finance classes, and the median participant reports trading shares at least once a month. They report

%3 Specifically, we require that participants reside in countries where the EU ETS is in force, have completed at least
100 prior assignments, have at least a 95% approval rate on prior assignments, and investment experience in the
common stock market for participating in the study.

98



a relatively high willingness to invest in sustainable financial products (5.2 on a scale from 1 to
7).54 The remuneration per participant was 2.25 GBP. On average, participants took approximately

14 minutes to complete the study.

4.4.2 Experimental Procedure

The procedure was as in experiment 1, with the following differences. Funds were called Fund A
(lower emissions) and Fund B (higher emissions). We did not ask participants to trade off financial
returns and environmental sustainability. The case did not mention the differences between returns
and emissions of the funds in the case description but included the absolute returns and emissions
of both funds in a tabular side-by-side comparison, replacing the tabular information from

experiment 1. The goal manipulation replaced the investment advice manipulation.

4.4.3 Treatment Variables

We manipulated the net CO2 emissions (NETZERO) in the tabular side-by-side comparison. The
table informs participants about Fund A’s and Fund B’s characteristics for a €10,000 investment.
We manipulate Fund A’s (B’s) net CO2 emissions as ten (13) tons for the net positive condition
and zero (three) tons for the net zero condition. Moreover, we label the emissions as expected,
which we did not do in experiment 1. Other characteristics are constant across cases and comprise
Fund A’s (B’s) expected returns of €300 (€700), and both Funds’ risk level of 4 out of 7, liquidity
level of 7 out of 7, and global diversification of portfolio assets.

In conditions with the goal manipulation (GOAL) participants in the NO NETZERO

(NETZERO) condition additionally receive the following text. “Fund A joined the climate goals of

5 Participant characteristics did not differ between cells at a ten-percent significance level.
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the Paris Climate Agreement. Its goal was to achieve 10 (0) tons of CO2 emissions per 10,000€.

Fund A has now achieved this goal well in time.”

4.4.4 Dependent and Additional Variables

Our main dependent variable is participants’ willingness to invest in Fund A (WTI_SF). As a
complementary dependent variable, we elicit participants’ willingness to invest in emission
allowances (WTI_ETS). Unlike experiment 1, we measure both variables as the average of the
answers to the following three items on a 101-point scale:> °®

“How willing are you to invest in Fund A?”/“How willing are you to purchase EU emission
rights to compensate for emitted CO,?”

“Do you view Fund A as more favorable or less favorable in general?”’/“Do you view
purchasing EU emission rights to compensate for emitted CO2 as more favorable or less favorable
in general?”

“Are your feelings towards Fund A as a potential investment generally more positive or more
negative?”’/“Are your feelings towards purchasing EU emission rights to compensate for emitted

CO2 generally more positive or more negative?”

445 Comprehension and Manipulation Checks

To assess the effectiveness of the manipulations implemented in the experiment, we employ a
comprehension check and three manipulation checks. As a comprehension check, we asked
participants how many tons of CO2 Fund A emitted. Participants used a slider to select between 0

and 10 tons. We excluded 19 participants (5.9 percent) from our sample who reported emissions

%5 Qur inferences remain unchanged if we use any single item instead of the corresponding scales in our analyses.
%6 Since our experiment was conducted with UK participants, the experimental materials were designed using UK
English spelling, even though this thesis generally follows US English spelling.
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far away from ten tons (NO NETZERO condition), or zero tons (NETZERO condition)®’ because
we cannot know whether those participants made their investment decisions under the impression
of Fund A having the intended emissions level or not. All following tests use the remaining sample
of 305 participants.*®

To test the success of our first manipulation, we used the same item as in experiment 1.%°
Participants in the NETZERO condition were significantly more likely to agree than participants
in the NO NETZERO condition (M = 5.95 vs. M = 3.56, T = 13.064), suggesting that our
manipulation was successful. For our second manipulation, we asked participants to indicate their
agreement with the statements “Sustainability Fund has issued a CO2 emissions reduction goal”
and “Sustainability Fund has achieved its CO2 emissions reduction goal well in time” on a seven-
point Likert-scale, ranging from “fully disagree (1)” to “fully agree (7). Participants in the GOAL
condition were significantly more likely to agree than participants in the NO GOAL condition (M
=537vs. M =425 T=6.208; and M = 5.86 vs. M = 4.34, T = 9.883), indicating that our

manipulation was successful.

4.4.6 Test of Hypotheses

Table 4.2 reports our primary analysis. Panel A shows the number of participants, means and
standard deviations of WTI_SF by experimental cell. Participants’ willingness to invest in Fund A
is highest for the NETZERO and GOAL condition, followed by NETZERO with NO GOAL, and
NO NETZERO with GOAL. It is lowest in the NO NETZERO and NO GOAL condition. Figure 4.3

graphically depicts those results.

57 The cutoffs used were identical to those in experiment 1.

% Removal likelihood does not significantly differ between conditions (F = 0.032, p = 0.993). Our sampling choices
do not affect our inferences.

% Specifically, we asked participants whether “Investing in Sustainability Fund contributes to a net zero (CO;
neutral) economy (i.e., an economy that does not emit any CO, or captures all emitted CO2)” on a seven-point
Likert-scale, ranging from “fully disagree (1)” to “fully agree (7)”.
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Table 4.2: Effects of net zero strategy and goal achievement on investors’ investment willingness

Panel A Descriptive Statistics — Mean (Standard Deviations)

N = 305 Net zero strategy
Goal achievement NO NETZERO NETZERO Overall
NO GOAL 37.41 48.10 43.14
(19.97) (25.49) (23.64)
N=71 N=82 N=153
[cell A] [cell B]
GOAL 45.89 51.82 49.01
(25.30) (24.91) (25.19)
N=72 N=80 N=152
[cell C] [cell D]
Overall 41.68 49.94
(23.13) (25.20)
N=143 N=162

Panel B Planned Contrast (-3, 1, 1, 1) Results
Sum of Degrees of

Source Squares Freedom F p-value

Intercept 640,712 1 1100.53 <0.001***

CONTRAST 6,936 1 11.91 0.001***

Error 176,403 303

Panel C Planned comparison with simple effects tests

Source Degrees of Diff. t-stat p-value
Freedom

Cell Avs. cell B 1 -10.69 -2.91 0.002***

Cell Avs. cell C 1 -8.48 -2.23 0.014**

Cell A vs. cell D 1 -14.41 -3.94 <0.001***

CellBvs.cellC 1 2.21 0.54 0.590

Cell B vs. cell D 1 -3.27 -0.94 0.349

Cell Cvs. cell D 1 -8.26 -1.45 0.148

Notes: Panel A presents the mean, standard deviation (in parentheses), and number of observations (N) of participants’
willingness to invest in Sustainability Fund (WTI_SF) for each experimental cell. Columns denote the NETZERO
manipulation and rows denote the GOAL manipulation which we present in detail in Appendix 4C. WTI_SF is
measured as the average of a three-item construct (on a scale from 0 to 100): (i) “How willing are you to invest in
Fund A?”; (ii) “Do you view Fund A as more favorable or less favorable in general?”, (iii) “Are your feelings toward
Fund A as a potential investment generally more positive or more negative?”. Panel B reports results of a planned
contrast with WT1_SF as the dependent variable, Cell A with a contrast weight of -3, and all other cells with a contrast
weight of +1. P-value reflects our hypothesis test and is a one-tailed equivalent. Panel C presents T-tests of the mean
of WTI_SF between two experimental cells in each line. P-values regarding planned comparison of Cell A reflect our
hypothesis tests and are one-tailed equivalents, other p-values are two-tailed. *, **, and *** denote significant at the
10-, 5-, and 1-percent levels, respectively.
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Figure 4.3: Primary Results of Experiment 2
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Notes: The figure plots the means and 95% confidence intervals by experimental cell from our primary results that
we present in more detail in Table 4.2. NETZERO and GOAL refer to our manipulations which we present in detail
in Appendix 4C.

Hypothesis 3 predicts that goal setting and achievement replaces the salient signal of net
zero emissions. Hence, we expect WTI_SF in both cells of the GOAL condition to be similar to
WTI_SF in the NETZERO and NO GOAL condition. Combined with H1, which predicts a
significant difference between NETZERO and NO NETZERO in the NO GOAL conditions, the
correct analysis for the predicted pattern is a planned contrast with a -3 weighting for the NO
NETZERO and NO GOAL cell and a +1 weighting for all other cells. Visual inspection of the
pattern in Figure 4.3 is consistent with this prediction. Therefore, we run this planned contrast in
Panel B of Table 4.2 and find a significant contrast (p = 0.001, one-tailed). Follow-up simple
effects tests in Panel C of Table 4.1 confirm this pattern. The difference of WTI_SF between the
NO NETZERO and NO GOAL cell and every other cell is significant (p < 0.014, one-tailed),
whereas differences between any combination of the other cells are always insignificant (p > 0.148,

two-tailed). Collectively, these results again support H1, thus triangulating our results with a
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different experimental design, and also support H3, adding important process evidence to our

theoretical predictions.

4.4.7 Cross-Sectional Analysis

As we did not incentivize participants to invest sustainably, participants likely differ in their
general willingness to give up returns for more sustainable investments. To check whether this
disposition to invest sustainably interacts with our results, we asked participants for their
agreement with the following five statements on a seven-point Likert-scale, ranging from “fully
disagree (1)” to “fully agree (7)” in our post-experimental questionnaire:

“I strongly believe companies should support programs that benefit the environment.”

“I think a company has the responsibility to protect the planet.”

“Supporting companies that implement sustainability practices is important to me.”

“Companies should carry out programs focused on sustainability.”

“Companies have an obligation to be socially responsible.”

We take the average answer to these five questions as a proxy for their disposition to invest
sustainably. We then analyze participants' WT1_SF by experimental cell for the two subsamples of
participants with above-median (N = 146) and below-median (N = 130) disposition to invest
sustainably. Figure 4.4 graphically depicts the results. Panel A shows that, for more sustainable
investors, adding achieved goals does not only remove the net zero fallacy but also induces an
additional positive main effect on investors’ willingness to invest in Fund A. Conversely, Panel B
shows that investors with a low disposition to invest sustainably neither show a net zero fallacy

nor react to goal achievements.
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Figure 4.4: Cross-Sectional Results of Experiment 2
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Notes: We measure participants’ disposition to invest sustainably by their average agreement with the following five
statements on a seven-point Likert-scale, ranging from “fully disagree (1)” to “fully agree (7)” in our post-
experimental questionnaire: (i) “I strongly believe companies should support programs that benefit the
environment.”, (ii) “I think a company has the responsibility to protect the planet.”, (iii) “Supporting companies that
implement sustainability practices is important to me.”, (iv) “Companies should carry out programs focused on
sustainability.”, (v) “Companies have an obligation to be socially responsible.” The median disposition to invest
sustainably is 5.80. Panel A plots the means and 95% confidence intervals by experimental cell from our primary
results based on only the subsample of participants with above-median disposition to invest sustainably (N = 146).
Panel B plots the means and 95% confidence intervals by experimental cell from our primary results based on only
the subsample of participants with below-median disposition to invest sustainably (N = 130). Median participants
are not included in either subsample. NETZERO and GOAL refer to our manipulations which we present in detail in
Appendix 4C.
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4.5 Experiment 3

We conducted a 2 x 1 between-subjects online experiment manipulating only the net
emissions of an investment fund with inefficient emission reductions. Appendix 4D contains a
side-by-side comparison of our manipulations. The design follows experiment 2 with the only
change being the net emissions of Fund A because we want to explore the boundary conditions of
the net zero fallacy. Specifically, participants may use the net emissions of both funds (and not
only Fund A) as reference points and focus on the difference. Instead of the net emission
achievement, with net zero as a salience reference point, they may calculate the percentage
difference in emissions between the two funds and use it as a salience reference point (emission
reduction explanation). Moreover, participants in experiments 1 and 2 were generally willing to
buy some emission allowances, suggesting a willingness to costly reduce emissions even when
choosing the low-emission fund. If the emissions from a net positive-emissions fund are close
enough to zero, participants face a net zero condition if expected returns from the fund are enough
to buy and retire emission allowances for the fund’s emissions (net zero bundle explanation),
which is consistent with our theory. We address these explanations by manipulating Fund A’s
emissions as one or four tons, respectively. If the net zero fallacy is not subject to either boundary
condition, we would expect one and four tons to behave like the original ten tons condition
(previously labeled NO NETZERO, now labeled TEN TONS). Under the emission reduction
explanation, willingness to invest would decrease gradually from zero to one to four to ten tons of

net emissions based on the size of the emission difference.®® Under the net zero bundle explanation,

80 Specifically, emission differences moving from Fund B to Fund A are 100% in the NETZERO condition (from 3
to 0), 75% in the ONE TON condition (from 4 to 1), 43% in the FOUR TONS condition (from 7 to 4), and 23% in
the TEN TONS condition (from 13 to 10). Panel B of Figure 4.5 graphically depicts this pattern.
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one ton would behave like net zero, and four tons would behave like ten tons. Figure 4.5 presents

the expected patterns under the different explanations and the observed pattern.

Figure 4.5: Predictions and Results of Experiment 3
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Panel C Predictions for the Net Zero Bundle Explanation
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Notes: Panel A graphically illustrates our predictions if there are no boundary conditions for the net zero fallacy.
Panel B graphically illustrates our predictions if participants use the net emissions of both funds as reference points
and focus on the difference (difference of reference points explanation). Panel C graphically illustrates our
predictions if participants always face a net zero-like condition as long as expected returns from the fund are enough
to buy and retire emission allowances for the fund’s emissions (net zero bundle explanation). Panel D plots the
means and 95% confidence intervals by experimental cell from our primary results, which we present in more detail
in Table 4.3.
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45.1 Participants

The participant requirements were the same as in experiment 1.8* We merge the participants from
this experiment with participants in the NO GOAL conditions from experiment 2, creating a data
set akin to a 4 x 1 experiment. Our initial sample consists of 337 participants. Participants in our
final sample (see section 4.5.3) are 46.79% male, 51.60% female, and 1.60% other have an average
age of 34.7 years, took an average of 2.5 accounting and finance classes, and the median participant
reports trading shares at least once a month. They report a relatively high willingness to invest in
sustainable financial products (5.1 on a scale from 1 to 7).%% The remuneration per participant was

2.25 GBP. On average, participants took approximately 13 minutes to complete the study.

45.2 Treatment Variables

We manipulated the CO2 emissions (ONE TON vs. FOUR TONS) in the case description table. As
The table informs participants about Fund A and Fund B characteristics for a €10,000 investment.
The table is as in experiment 2 with one difference. For ONE TON, Fund A’s (Fund B’s) emissions
are one ton (four tons) and for FOUR TONS, Fund A’s (Fund B’s) emissions are four tons (seven

tons).
45.3 Comprehension and Manipulation Checks
We filter participants as in experiment 2, and we have no manipulation checks. Specifically, we

asked participants how many tons of CO2 Fund A emitted. Participants used a slider to select

between zero and ten tons. We excluded 24 participants (7.1 percent) from our sample who

61 Specifically, we require that participants reside in countries where the EU ETS is in force, have completed at least
100 prior assignments, have at least a 95% approval rate on prior assignments, and investment experience in the
common stock market for participating in the study.

82 Participant characteristics did not differ between cells at a five-percent significance level. However, the age differs
between cells at a ten percent significance level. When we include this demographic variable in an ANCOVA
repeating our primary results, our inferences do not change.
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reported emissions away from zero tons (NETZERO condition), or far away from one ton (ONE
TON condition), four tons (FOUR TONS condition) or ten tons (TEN TONS condition)®® because
we cannot know whether those participants made their investment decisions under the impression
of Fund A having the intended emissions level or not. Moreover, we remove one participant due

to low effort responses. All following tests use the remaining sample of 312 participants.5

45.4 Results

Table 4.3 reports our primary analysis. Panel A shows the number of participants, means and
standard deviations of WTI_SF by experimental cell. Panel D of Figure 4.5 graphically depicts
those results. Participants’ willingness to invest in Fund A gradually decreases as emissions
increase, with the greatest jump from ONE TON to FOUR TONS. Panel B of Table 4.3 reports
results from simple effects tests. Participants in the NETZERO condition do not significantly differ
from ONE TON and have a significantly higher average willingness to invest in Fund A than
participants in the FOUR TONS and TEN TONS conditions. At the other extreme, TEN TONS also
significantly differs from the ONE TON condition but is not significantly different from the FOUR
TON condition. Additionally, ONE TON and FOUR TONS differ marginally significantly. This
results pattern is consistent with the net zero bundle explanation. Therefore, we can conclusively

rule out the emission reduction explanation.

8 The cutoffs used were identical to those in experiment 1. Additionally, we use between 1 and 2 tons as a cutoff in
the ONE TON condition, and between 3 and 5 tons as a cutoff in the FOUR TON condition. We choose these
cutoffs because we want to allow for some imprecision in recalling the information. These cutoffs are consistent
with our theory. With these cutoffs, we avoid overlap between the NETZERO, ONE TON, FOUR TONS, and TEN
TONS conditions.

8 Removal likelihood does not significantly differ between conditions (F = 1.440, p = 0.231). Our sampling choices
do not affect our inferences.
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Table 4.3: Effects of net emissions on investors’ investment willingness

Panel A Descriptive Statistics — Mean (Standard Deviations)

N =312
NETZERO ONE TON FOUR TONS TEN TONS

48.10 46.56 41.81 37.41

(25.49) (21.14) (22.70) (19.97)

N=82 N=78 N=81 N=71
Panel B Planned comparison with simple effects tests
Source DFegrees of Diff. t-stat p-value

reedom

NETZERO vs. ONE TON 1 154 0.42 0.676
NETZERO vs. FOUR TONS 1 6.29 1.66 0.049**
NETZERO vs. TEN TONS 1 10.69 2.91 0.002***
ONE TON vs. FOUR TONS 1 4.75 1.36 0.087*
ONE TON vs. TEN TONS 1 9.15 2.72 0.004***
FOUR TONS vs. TEN TONS 1 4.40 1.27 0.205

Notes: Panel A presents the mean, standard deviation (in parentheses), and number of observations (N) of participants’
willingness to invest in Sustainability Fund (WTI_SF) for each experimental cell. WTI_SF is measured as the average
of a three-item construct (on a scale from 0 to 100): (i) “How willing are you to invest in Fund A?”; (ii) “Do you view
Fund A as more favorable or less favorable in general?”, (iii) “Are your feelings toward Fund A as a potential
investment generally more positive or more negative?”. Panel B presents T-tests (two-tailed) of the mean of WTI_SF
between two experimental cells in each line. P-values regarding planned comparison of NETZERO vs. FOUR TONS,
NETZERO vs. TEN TONS, ONE TON vs. FOUR TONS, and ONE TON vs. TEN TONS are consistent to our theory
and therefore are one-tailed equivalents, other p-values are two-tailed. *, **, and *** denote significant at the 10-,
5-, and 1-percent levels, respectively.

4.6 Conclusion

Motivated by recent trends of firms and countries to commit to net zero emission strategies, we
investigate whether retail investors are subject to a net zero fallacy, in which they allocate their
capital to net zero projects with inefficient emission reductions. We find evidence for our
hypothesis that this is the case across two experiments, provide process evidence, and explore
boundary conditions of the net zero fallacy. To the best of our knowledge, our study is the first to
examine investors’ heuristic decision-making given GHG disclosures around a net zero threshold.

In extension, we provide two theory-driven interventions, thereby strengthening the theoretical
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channel of broad bracketing and salient reference points. Our study also has important implications
for practitioners who advocate for achieving net zero emissions and demand or regulate GHG
disclosures. For instance, they can inform the 36 active emissions trading systems worldwide
(ICAP, 2024) about the boundaries of emissions trading as an efficient allocation mechanism of
investments. Moreover, they are relevant to understanding the potential effects of voluntary
disclosure of only net emissions under standards such as the SBTi or ISO 14068-1:2023 vs. higher
transparency under mandatory disclosure regimes such as the EU CSRD.

Those contributions should be interpreted considering the following limitations. With
experiments focusing on internal validity, our findings primarily generalize by theory. Hence, the
boundaries of applicability of our theory likely delineate the boundaries of our findings’ external
validity. Prior research suggests that retail investors have other priorities than institutional
investors when investing socially responsibly (Cheah, & Phau, 2011; Cohen, & Simnett, 2015;
Eccles, Serafeim, & Krzus, 2011; McLachlan, & Gardner, 2004). Moreover, institutional investors
have more resources to process information and are likely less prone to narrow bracketing. Thus,
it is unclear whether our findings extend to an institutional investor setting because it is unclear
how relevant narrow bracketing and salient reference points are for their investment decisions.
Future research could explore impacts of net zero GHG reporting on institutional investors.

Moreover, we claim that investing more in a net zero project than in a non-net zero project
with identical emission reductions represents a “net zero fallacy”. This claim rests on the
assumption that there is no rational incremental utility in achieving the net zero benchmark, beyond
the utility from reducing emissions. The intuition behind this assumption is that, to achieve a net
zero economy, single projects necessarily need to have net negative emissions, e.g., by using

carbon capture technologies. This is because some production processes, e.g., sourcing materials,
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physically cannot reduce emissions to zero. Moreover, even on a global portfolio level, the world
economy likely has to enter a phase of net carbon capture (or net negative GHG emissions) to
achieve its climate goals (UN, 2020). Hence, reaching net zero emissions is unlikely to have
sustainability effects beyond the emission reduction from previous net positive emissions.

However, this is ultimately an empirical question that future research could address.
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Appendix 4A

Event Study on Net Zero Achievement Announcements

We conduct a simple event study to establish that companies disclose achievements of net zero
emissions and that capital markets care about these disclosures. We use a broad definition of net
zero achievements because it allows us to shed some light on the scope of such disclosures,
improves the power of our tests, and underscores the salience of the net zero threshold even if
defined loosely. For an event to enter our sample, we require that the company specifically
announced zero net emissions according to its calculation, regardless of the measurement model,
calculation format, and emission compensations. The announcement can be for the entire company
or only a unit (e.g., a plant or subsidiary) or product. Moreover, we require a one-time
announcement with a clear date (e.g., we exclude cases when firms first announce they will likely
have achieved net zero emissions and later confirm it).

To identify events, we combine three search strategies in early April 2024. (1) We search
the examples and news related to the carbon neutral certification of Climate Impact Partners via
https://www.carbonneutral.com/. (2) We search for PAS 2060, a globally applied standard to
certify carbon neutrality, on LexisNexis.®® (3) We search for a combination of company name and
“carbon neutral” on Google for all companies included in the Dow Jones Sustainability Europe
Index. This strategy resulted in 25 events for which we are confident that there was a clear net zero
disclosure on an identifiable date. Table 4.4 provides an overview of the companies, announcement

content, date, and link to the source document of all events.

8 See https://www.bsigroup.com/en-GB/capabilities/fenvironment/pas-2060-carbon-neutrality/ (last accessed May
7, 2024).
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Table 4.4: Events included in event study

Company Event Date Link
description
ASUSTeK Net zero 9011-12-07 h;[tps://\;\{ww.edgemiddIeezlist.corglniws/587231-asus-
-12- first- -neutral-not
Computer INC product claims-first-carbon-neutral-noteboo
. https://www.climateaction.org/news/volvo-engine-plant-
Volvo Car AB Net zero plant  2018-01-22 goes-carbon-neutral
Net zero https://news.vmware.com/esg/achieving-carbon-
VMware LLC company 2018-09-01  neutrality
Net zero https://atos.net/en/2019/press-release_2019_04_18/atos-
Atos SE 2019-04-18  offsets-100-of-its-carbon-emissions-through-global-
company wind-farm-program
Net zero https://worldline.com/en-gb/home/top-navigation/media-
Worldline SA 2019-04-25 relations/press-release/worldline-becomes-the-first-
company company-to-neutralize-its-co%C2%B2-emissions.html
ASR Nederland Net zero https://www.asrnl.com/news-and-press/news/asr-draait-
NV company 2019-09-19  gefinitief-de-aardgaskraan-dicht
https://www.volkswagen-
Volkswagen AG Net zero plant  2019-10-10  group.com/de/pressemitteilungen/zentrale-und-
stammwerk-von-bentley-motors-jetzt-co2-neutral-16986
Logitech Net zero https://www.carbonneutral.com/news/logitechs-entire-
International SA product 2019-12-04 gaming-portfolio-certified-carbonneutral
Net zero https://www.investec.com/en_ch/welcome-to-
Investec Group company 2020-02-24 investec/press/investec-achieves-carbon-neutrality.html
Norsk Hvdro Net zero https://www.hydro.com/globalassets/04-
ASA y company 2020-03-12 sustainability/hydroclimatemodel2019.pdf
. https:// . tal.ch/de/pm/100058222/10085581
Arcelik AS Net zero plant  2020-09-21 P> PrEssEROTELETiaerbm
o Net zero https://www.prnewswire.com/in/news-releases/infosys-
Infosys Limited 2020-10-28  turns-carbon-neutral-30-years-ahead-of-2050-the-
company timeline-set-by-the-paris-agreement-820272285.html
Net zero https://www.prnewswire.com/news-releases/jacobs-
Jacobs INC 2020-12-10  achieves-net-zero-carbon-emissions-and-100-renewable-
company energy-301190085.html
Banco Net zero 2021-02-22 ?ttlf)s://wl\;vw.santan?er.r::on:j/en/stﬁries/santander-is-now-
-UZ- - -neutral-what-does-that-
Santander, SA company ully-carbon-neutral-what-does-that-mean
Gamesys Group  Net zero 9021-03-03 https://www.accesswire.com/633090/gamesys-group-plc-
-Uo- -carbon-trust-certifies-gamesys-carbon-neutral
PLC company announces-car
Net zero https://www.bbva.com/en/sustainability/bbva-meets-
BBVA SA company 2021-03-24  goal-to-become-carbon-neutral-in-2020/
. Net zero https://www.severfield.com/news/severfield-is-carbon-
Severfield PLC 2021-08-31 tral
company neutral
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Coca-Cola
Europacific
Partners PLC

Diageo PLC

GEA Group AG

Arkema SA

Planet Labs
PBC

Stellantis NV

Iveco Group NV

K.K.
Bridgestone

Net zero plant

Net zero plant

Net zero plant

Net zero
product

Net zero
company

Net zero
business unit

Net zero plant

Net zero plant

2021-09-01

2021-09-28

2021-11-01

2021-11-16

2022-02-01

2022-02-09

2022-10-18

2023-09-12

https://www.environmentenergyleader.com/2021/09/how
-2-european-coca-cola-manufacturing-sites-reached-
carbon-neutral-status/

https://www.diageo.com/en/news-and-media/press-
releases/2021/diageo-opens-its-first-carbon-neutral-
whiskey-distillery-in-north-america
https://www.gea.com/en/news/trade-press/2021/gea-
builds-first-carbon-neutral-juice-production-plant-for-
innocent/

https://www.arkema.com/global/en/media/
newslist/news/global/products/2021/20211116-arkema-
and-eos-lanch-a-carbon-neutral-impact-powder/

https://de.scsglobalservices.com/news/planet-labs-pbc-
becomes-a-carbon-neutral-company

https://www.bodyshopmag.com/2022/news/stellantis-
adds-new-pas2060-certificate-to-green-initiatives/

https://www.aftermarketinternational.com/en/
202210187268/news/iveco-group-inaugurates-a-new-
fully-carbon-neutral-manufacturing-plant.html

https://press.bridgestone-emea.com/de/bridgestone-
kuendigt-verifizierung-seines-ersten-klimaneutralen-
reifenwerks-an/

Notes: This table provides an overview of all events included in the event study. Event descriptions and dates are
from the source reported in the last column. Last access of all links is May 7, 2024.

For each event, we calculate market-adjusted returns as the simple difference between the

return of the event stock and the index return of the STOXX Europe 600. To calculate cumulative

market adjusted returns, we simply use the sum of multiple returns of longer trading days windows.

Day 0 identifies the day of the announcement or the first trading day after the announcement if the

announcement day was a weekend or holiday. Table 4.5 presents t-tests for whether the average

(cumulative) market-adjusted return is different from zero for three different event windows. The

(cumulative) market-adjusted returns are significantly positive in all event windows. Figure 4.6

corroborated this finding. It shows the cumulative market-adjusted return (car) in the window [-

10; t] where t is the trading day relative to the announcement day and is presented on the x-axis.

The cumulative market-adjusted returns are statistically indistinguishable from zero until day -1

and consistently significantly positive from the event date until day 10.
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Table 4.5: Events study results

Event window (Cumulative) market-adjusted return T-value
[0; O] 0.776 % 1.833*
[-1; 1] 1.495 % 4.030***
[-10; 10] 2.656 % 2.479**

Notes: This table reports average (cumulative) market-adjusted returns of the 25 events reported in Table 4.5,
where the (cumulative) market-adjusted return is the (sum of the daily) simple difference between the return of
the event stock and the index return of the STOXX Europe 600 over the event window. The last column presents
simple t-tests for whether the average (cumulative) market-adjusted return is different from zero. *, **, and ***
denote significant at the 10-, 5-, and 1-percent two-tailed levels, respectively.

Figure 4.6: Cumulative market-adjusted returns around the event date
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Notes: This figure presents the cumulative market-adjusted return (car) in the window [-10; t] where t is the trading
day relative to the announcement day and is presented on the x-axis.
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Appendix 4B

Figure 4.7: Comparison of Experimental materials between Cell A and Cell B

Cell A

You have just inherited 10,000€. You plan to
invest them into diversified investment
funds to achieve financial return, but also
contribute to environmental sustainability.
You come across Sustainability Fund, briefly
presented below. A non-sustainable fund
with similar risk and liquidity would be
expected to have 400 € more return but also
3 additional tons of CO2 emissions. One EU
emission right (= 1ton of CO2) currently
costs 100€.

Cell B

You have just inherited 10,000€. You plan to
invest them into diversified investment
funds to achieve financial return, but also
contribute to environmental sustainability.
You come across Sustainability Fund, briefly
presented below. A non-sustainable fund
with similar risk and liquidity would be
expected to have 400 € more return but also
3 additional tons of CO2 emissions. One EU
emission right (= 1ton of CO2) currently
costs 100€.

Fund designation Sustainability Fund

Fund designation Sustainability Fund

300€ per 10,000€

Expected return .
invested

300€ per 10,000€

Expected return )
invested

Risk classification

Risk level 4 out of 7

Risk classification

Risk level 4 out of 7

Liquidity Liquidity level 7 out Liquidity Liquidity level 7 out
classification of 7 classification of 7
1 1 € 1 €
CO2 emissions Otor.ls per 10,000 CO2 emissions Oton.s per 10,000
invested invested
. . Globally diversified . . Globally diversified
Diversification . Diversification .
portfolio portfolio
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Figure 4.8: Comparison of Experimental materials between Cell C and Cell D

Cell C

You have just inherited 10,000€. You plan to
invest them into diversified investment
funds to achieve financial return, but also
contribute to environmental sustainability.
You come across Sustainability Fund, briefly
presented below. A non-sustainable fund
with similar risk and liquidity would be
expected to have 400 € more return but also
3 additional tons of CO2 emissions. One EU
emission right (= 1ton of CO2) currently
costs 100€.

CellD

You have just inherited 10,000€. You plan to
invest them into diversified investment
funds to achieve financial return, but also
contribute to environmental sustainability.
You come across Sustainability Fund, briefly
presented below. A non-sustainable fund
with similar risk and liquidity would be
expected to have 400 € more return but also
3 additional tons of CO2 emissions. One EU
emission right (= 1ton of CO2) currently
costs 100€.

Fund designation Sustainability Fund

Fund designation Sustainability Fund

300€ per 10,000€

Expected return .
invested

300€ per 10,000€

Expected return )
invested

Risk classification

Risk level 4 out of 7

Risk classification

Risk level 4 out of 7

Liquidity Liquidity level 7 out Liquidity Liquidity level 7 out
classification of 7 classification of 7
L. 10 tons per 10,000€ L. 0 tons per 10,000€
CO2 emissions . CO2 emissions .
invested invested
. e . Globally diversified . e . Globally diversified
Diversification . Diversification .
portfolio portfolio

You have access to an experienced

investment advisor telling you as follows:
To achieve financial return and contribute
to environmental sustainability, you need
to balance risk, liquidity, return, and CO2
emissions of your portfolio of
investments (not just single positions).
Considering the above-mentioned Funds
and Certificates, the two most direct
options to balance financial return and
environmental sustainability are 1) invest
in Sustainability Fund, or 2) invest in the
alternative non-sustainable fund and
compensate for CO2 emissions by
purchasing EU emission rights.
Comparing Sustainability Fund with the
alternative non-sustainable fund, risk and
liquidity are the same, while returns fall
by 133€ for reducing 1 ton of CO2

You have access to an experienced

investment advisor telling you as follows:
To achieve financial return and contribute
to environmental sustainability, you need
to balance risk, liquidity, return, and CO2
emissions of your portfolio of
investments (not just single positions).
Considering the above-mentioned Funds
and Certificates, the two most direct
options to balance financial return and
environmental sustainability are 1) invest
in Sustainability Fund, or 2) investin the
alternative non-sustainable fund and
compensate for CO2 emissions by
purchasing EU emission rights.
Comparing Sustainability Fund with the
alternative non-sustainable fund, risk and
liquidity are the same, while returns fall
by 133€ for reducing 1 ton of CO2
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Appendix 4C

Figure 4.9: Comparison of Experimental materials between Cell A and Cell B

Cell A

You have just inherited 10,000€ and plan to invest them into diversified investment funds. You come
across Funds A and B, briefly presented below.

One EU emission right allowing to emit 1 ton of CO2 currently costs 100€.

Fund designation

FUND A

FUND B

Expected return (yearly)

300€ per 10,000€ invested

700€ per 10,000€ invested

Risk classification

Risk level 4 out of 7

Risk level 4 out of 7

Liquidity classification

Liquidity level 7 out of 7

Liquidity level 7 out of 7

CO2 emissions (yearly)

10 tons per 10,000€ invested

13 tons per 10,000€ invested

Diversification

Globally diversified portfolio

Globally diversified portfolio

Cell B

You have just inherited 10,000€ and plan to invest them into diversified investment funds. You come
across Funds A and B, briefly presented below.

One EU emission right allowing to emit 1 ton of CO2 currently costs 100€.

Fund designation

FUND A

FUND B

Expected return (yearly)

300€ per 10,000€ invested

700€ per 10,000€ invested

Risk classification

Risk level 4 out of 7

Risk level 4 out of 7

Liquidity classification

Liquidity level 7 out of 7

Liquidity level 7 out of 7

CO2 emissions (yearly)

0 tons per 10,000€ invested

3 tons per 10,000€ invested

Diversification

Globally diversified portfolio

Globally diversified portfolio
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Figure 4.10: Comparison of Experimental materials between Cell C and Cell D

Cell C

You have just inherited 10,000€ and plan to invest them into diversified investment funds. You come
across Funds A and B, briefly presented helow.

One EU emission right allowing to emit 1 ton of CO2 currently costs 100€.

Fund designation

FUND A

FUND B

Expected return (yearly)

300€ per 10,000€ invested

700€ per 10,000€ invested

Risk classification

Risk level 4 out of 7

Risk level 4 out of 7

Liquidity classification

Liquidity level 7 out of 7

Liquidity level 7 out of 7

CO2 emissions (yearly)

10 tons per 10,000€ invested

13 tons per 10,000€ invested

Diversification

Globally diversified portfolio

Globally diversified portfolio

Fund A joined the climate goals of the Paris Climate Agreement. Its goal was to achieve 10 tons of
CO2 emissions per 10,000€. Fund A has now achieved this goal well in time.

Cell D

You have just inherited 10,000€ and plan to invest them into diversified investment funds. You come
across Funds A and B, briefly presented below.

One EU emission right allowing to emit 1 ton of CO2 currently costs 100€.

Fund designation

FUND A

FUND B

Expected return (yearly)

300€ per 10,000€ invested

700€ per 10,000€ invested

Risk classification

Risk level 4 out of 7

Risk level 4 out of 7

Liquidity classification

Liquidity level 7 out of 7

Liquidity level 7 out of 7

CO2 emissions (yearly)

0 tons per 10,000€ invested

3 tons per 10,000€ invested

Diversification

Globally diversified portfolio

Globally diversified portfolio

Fund A joined the climate goals of the Paris Climate Agreement. Its goal was to achieve 0 tons of
C0O2 emissions per 10,000€. Fund A has now achieved this goal well in time.
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Appendix 4D

Figure 4.11: Comparison of Experimental materials between ONE TON and FOUR TONS

Condition

ONE TON Condition

You have just inherited 10,000€ and plan to invest them into diversified investment funds. You come

across Funds A and B, briefly presented below.

One EU emission right allowing to emit 1 ton of CO2 currently costs 100€.

Fund designation

FUND A

FUND B

Expected return (yearly)

300€ per 10,000€ invested

700€ per 10,000€ invested

Risk classification

Risk level 4 out of 7

Risk level 4 out of 7

Liquidity classification

Liquidity level 7 out of 7

Liquidity level 7 out of 7

CO2 emissions (yearly)

1 ton per 10,000€ invested

4 tons per 10,000€ invested

Diversification

Globally diversified portfolio

Globally diversified portfolio

FOUR TONS Condition

You have just inherited 10,000€ and plan to invest them into diversified investment funds. You come
across Funds A and B, briefly presented below.

One EU emission right allowing to emit 1 ton of CO2 currently costs 100¢€.

Fund designation

FUND A

FUND B

Expected return (yearly)

300€ per 10,000€ invested

700€ per 10,000€ invested

Risk classification

Risk level 4 out of 7

Risk level 4 out of 7

Liquidity classification

Liquidity level 7 out of 7

Liquidity level 7 out of 7

CO2 emissions (yearly)

4 tons per 10,000€ invested

7 tons per 10,000€ invested

Diversification

Globally diversified portfolio

Globally diversified portfolio
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Appendix 4E

Table 4.6: Original sample: Effects of NETZERO and ADVICE on WTI_SF

Panel A Descriptive Statistics — Mean (Standard Deviations)

N =294 Net zero strategy
Investment Advice NO NETZERO NETZERO Overall
NO ADVICE 53.08 62.48 58.20
(27.88) (25.65) (27.01)
N=67 N=80 N=147
[cell A] [cell B]
ADVICE 58.35 64.19 61.61
(24.18) (21.51) (22.84)
N=65 N=82 N=147
[cell C] [cell D]
Overall 55.68 63.35
(26.16) (23.59)
N=132 N=162
Panel B Two-way ANOVA Results, DV = WTI_SF
Source Sum of Degrees of = p-value
Squares Freedom
Intercept 1,030,715 1 1,677.57 <0.001**
NETZERO 4,219 1 6.87 0.003***
ADVICE 886 1 1.44 0.116
INTERACTION 231 1 0.38 0.135
Error 178,179 290
Panel C Planned comparison with simple effects tests
Comparison lergegjec?n?f Diff. t-stat p-value
Cell Avs. cell B 1 -9.40 -2.11 0.037**
Cell Avs. cell C 1 -5.27 -1.16 0.248
CellBvs. cell D 1 -1.71 -0.46 0.647
CellCvs.cell D 1 -5.84 -1.52 0.130

Notes: Panel A presents the mean, standard deviation (in parentheses), and number of observations (N) of participants’
willingness to invest in Sustainability Fund (WTI_SF) for each experimental cell. Columns denote the NETZERO
manipulation and rows denote the ADVICE manipulation which we present in detail in Appendix 4B. WTI_SF is
measured as the average of a two-item construct (on a scale from O very unattractive; very unlikely to 100 very
attractive; very likely): (i) “How attractive is an investment in Sustainability Fund as part of your diversified
portfolio?”’; (ii) “How attractive is a purchase of EU emission rights to compensate for emitted CO2?”. Panel B reports
results of a full-factorial ANOVA with WTI_SF as the dependent variable, and the NETZERO and ADVICE
manipulation as treatment variables. P-values reflect our hypothesis tests and are one-tailed equivalents. Panel C
presents T-tests (two-tailed) of the mean of WT1_SF between two experimental cells in each line. *, ** and *** denote
significant at the 10-, 5-, and 1-percent levels, respectively.
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5 Conclusion

In recent years, sustainability accounting has become a major part of corporate reporting and is
also increasingly being taken into account in investment decisions (e.g., Andonov, Hochberg, &
Rauh, 2018; Barber, Morse, & Yasuda, 2021; Bauer, Ruof, & Smeets, 2021; Dyck et al., 2019;
Riedl, & Smeets, 2017). In this sense, sustainability accounting is becoming increasingly important
for investor valuation judgment and results in sizable effects on financial markets (Hartzmark, &
Sussman, 2019). Thus, to understand why investors behave as they do, it is essential to analyze
how they balance prosocial preferences with liquidity, risks, and returns of available investment
alternatives to arrive at an optimal investment decision. This thesis, consisting of three individual
research papers, has examined how sustainability accounting shapes investors’ valuation judgment
using foremost experimental, but also archival evidence. It provides valuable contributions to the
literature on the influence of prosocial preferences and investors’ considerations of sustainability
aspects in investment decisions, as well as several implications for practitioners. In more detail the
papers can be concluded as follows:

Chapter two studies the importance of an investment’s DoS for investors’ valuation
judgments, motivated by major financial markets establishing sustainable finance strategies,
aiming for a redirection of capital flows to more socially responsible investments. Recruiting
private investors from Prolific and using a 2 x 2 x 2 between-subjects experiment, confirms
previous findings of a willingness to pay for sustainability. Moreover, it shows that investors’
valuation judgment increases proportionally to an investment’s DoS. Thus, it makes important
contributions to the literature on the influence of prosocial preferences on investors’ valuation
judgment (Barber, Morse, & Yasuda, 2021; Bauer, Ruof, & Smeets, 2021; Riedl, & Smeets, 2017,

Hartzmark, & Sussman, 2019). It also has important implications for practitioners (e.g. investment

124



advisors and portfolio managers) and regulators, as it demonstrates that a high DoS creates an
investment incentive for investors.

The third chapter experimentally analyzes the magnitude of a firm's CPDR as a determinant
of investors’ valuation judgment, focusing on the mediating role of investors’ attribution of
motives to a firm’s CPDR. As CPDR is often highly visible and a particularly critical observed
component of sustainability accounting (Berlemann, & Steinhardt, 2017; Van Aalst, 2006), this
topic is of particular relevance. Conducting an incentivized 2 x 2 between-subjects experiment
with retail investors, this chapter reveals that investors associate a higher magnitude of a firm's
CPDR with values-driven corporate social behavior and reward it with a higher assessment of a
firm's value. A lower magnitude of a firm's CPDR can be perceived as an ingratiating attempt to
win favor and affect investors’ valuation judgments negatively. In line with the existing literature,
it also demonstrates that CSR skepticism negatively affects private investors' valuation judgment.
Thus, it seems like private investors appreciate authentic interest in social problems and reward it
with a higher valuation but refuse and penalize CPDR rooted in self-interest. These findings
explain why previous research finds CPDR announcements to entail both positive and negative
capital market reactions (Chen, Patten, & Roberts, 2008; Muller, & Kraussl, 2011). Hence, this
chapter extends the behavioral finance literature, examining the influence of CSR-induced
attributions on investors’ valuation judgment (Ellen, Webb, & Mohr, 2006; Forehand, & Grier,
2003; Skarmeas, & Leonidou, 2013; Vlachos et al., 2009).

Motivated by recent trends of firms and countries to commit to net zero emission strategies,
chapter four investigates whether retail investors are subject to a net zero fallacy, in which they
allocate their capital to net zero projects with inefficient emission reductions. Conducting an event

study and three sequential between-subjects experiments involving retail investors, this chapter
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establishes that companies disclose achievements of net zero emissions and that capital markets
care about these disclosures. Moreover, it shows across all experiments that retail investors are
subject to a net zero fallacy, provides process evidence, and explores boundary conditions of the
net zero fallacy. In extension, it provides two theory-driven interventions, thereby strengthening
the theoretical channel of broad bracketing and salient reference points. Using archival and
experimental methods, this chapter contributes to the large literature on investors’ considerations
of sustainability aspects in their valuation judgment (e.g., Bauer, Ruof, & Smeets, 2021;
Biktimirov, & Afego, 2022; Hartzmark, & Sussman, 2019) and expands the growing stream of
literature on economic effects of GHG disclosure (e.g., Chithambo et al., 2022; Tomar, 2023). It
also has important implications for practitioners who advocate for achieving net zero emissions
and demand or regulate GHG disclosures, by informing about the boundaries of emissions trading
as an efficient allocation mechanism of investments.

The contributions of this dissertation should be interpreted considering the following
limitations. However, these limitations also point out avenues for future research. First, it is important
to mention that generalizability is a pertinent concern in experimental accounting and finance
research, as this dissertation relies foremost on experimental methodology. Experiments naturally
focus on internal validity and generalize by theory alignment. Thus, the boundaries of applicability
of each study's underlying theory likely delineate the boundaries of its findings’ external validity.
Second, the studies in this dissertation rely on retail investors as participants in the experiments.
Prior research suggests that retail investors have other priorities than institutional investors when
investing socially responsibly and that institutional investors have more resources to process
information (Cheah, & Phau, 2011; Cohen, & Simnett, 2015; Eccles, Serafeim, & Krzus, 2011;

McLachlan, & Gardner, 2004). Thus, it is unclear whether the findings extend to an institutional
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investor setting because it is unclear how relevant each specific context examined is for their
investment decisions. Future research could explore those impacts on institutional investors.
Moreover, some contributions rest on assumptions (e.g., “net zero fallacy”, that there is no rational
incremental utility in achieving the net zero benchmark, beyond the utility from reducing
emissions), or are based on specific regulatory and corporate context (e.g., US CPDR regulatory
and corporate context). Future research could thus, conduct experiments in other regulatory
contexts. The assumptions made are highly likely, as argued, but ultimately are empirical questions
that future research could address. While archival studies could provide generalizable results based
on large data sets, they mostly provide only quantitative evidence on observable outcomes. Hence,
as the relationships between key persons influencing institutional investors' valuation judgments
(e.g., analysts, fund managers, and board members) are not publicly observable, there is a need for

more qualitative research on these topics.
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